A exdianc

May 1992

Product data sheets
for Hewlett-Packard
networking solutions

HP Networking
Communications Specification Guide






Notice

Important Information
about this
Specification Guide

1. This edition replaces the April 1991 HP Networking

Communications Specification Guide, the August 1991 Addendum,
and all other previous networking specification guides.

. Please see page v for a description of how the May 1992 guide is

organized.

The information contained in this document is subject to change without
notice.

Hewlett-Packard makes no warranty of any kind with regard to this
material, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose. Hewlett-Packard
shall not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance, o
use of this material.

Hewlett-Packard assumes no responsibility for the use or reliability of its
software on equipment that is not furnished by Hewlett-Packard.

This document contains proprietary information, which is protected by
copyright. All rights are reserved. No pact of this document may be
photocopied, reproduced, or translated to another program language
without the prior written consent of Hewlett-Packard Company.

Copyright® 1992 by Hewlett-Packard Company. All rights reserved.



A note on production

Introduction

This specification guide contains technical data sheets for HP networking
products.

Please note that the HP 3000 MPE/iX operating system is a superset of
the MPE XL operating system. All MPE XL products function in an
MPE/iX environment without modification.

See page v for further description of the guide’s organization.

This edition of the HP Networking Communications Specification Guide
was produced entirely by electronic means. Text was typeset using an
HP-standard word processor and formatted according to HP design style
guidelines. Figure files were created using HP Graphics Gallery and HP
scanners. The final document was printed from HP LaserJet Series III
output. For further information on the production of this guide contact
Chris Caldwell at HP’s Information Networks Division.
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How the Specification
Guide is Organized
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The Table of Contents has two sections: a category index and an index b;
product number.

The product number index lists each HP networking product in ascendin
numerical order. Data sheets covering two or more products are
referenced separately for each product number in the data sheet.

The category index divides product data sheets into ten functional
categories:

HP Domain Systems

HP 9000 Systems

HP 3000 Systems

HP 1000 Systems

HP Vectra Personal Computer

Network Hardware

Voice and Data Integration

Network Management

Network Support Services and Training
Software Licenses

Within the first four categories, products are grouped by the following
categories:

Terminal/Printer/Device Connectivity

"Local Area Links
. Wide Area Links
"OSI/DE Facto Multivendor Services

HP Services
IBM Connectivity Services
IBM Connectivity Links

Within the remaining four categories, products are grouped according to
categories appropriate to the functional area.
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Category Index
HP Domain Systems
Local Area Links
Apollo IEEE 802.3 (Ethernet)........ccccceeeveerverenrecccorsvnenen A-INET-ETH 1
V-NET-ETH
Apollo TEEE 802.5 (IBM Token Ring)........ccccccuvvivnvmnnnnen. A-NET-ITR 3
Apollo Token Ring Network.........ccccceivvinriiivnnninieciniennenan A.NET-ATR 5
V-NET-ATR
Wide Area Links
APOIIO/X .25 ...oeeeieereicreieirarreeeteete e es et s remeeesbis e sas o besssaaaes LA67A 7
OSI/De Facto Multivendor Services
Domain TCP/IP .....cociivveeieenrietrreeresecerrssrrtereeessesssssssssssnresrssssssssanas N/A 9
IBM Connectivity Services
Apollo/Integrated SNA Facility .......cccocerviiiiiiiinicnnrinecieeen, LAAOA 12
Apollo/Integrated SNA LU 6.2.....ccccorirneiimrnririeeceneeiiecrccanees LAAIA 15
Apollo/Integrated SNA/32T0 .......cooveerrrrreicrinnsereenssasiieeesssesneees LAA20 18
IBM Connectivity Links
Serial Controller-AT.............cccoovenninirnrceierinmnnicisssnnneeinnneene SCAT10 20
HP 9000 Systems
Terminal/Printer Device Connectivity
Asynchronous FIFO Interface .......c..ccovcveeeervicecnniissasans rreresssesen 27114B 22
Data Communications INterface........cccccereeieereiinrcenriinnecensinnane 98628A 26
Datacommunications and Terminal Controller (DTC) Family .. 2340A 220
2343A/C/D
2345A
2346A/B/C/D/E/F/G
2348A
J2120A
D2355A
Direct /O Asynchronous 8-Channel Multiplexer...................... 98638A 29
Channel I/O Asynchronous 16-Channel Multiplexer ................ 98190A 32
HP-PB 16-Channel Asynchronous Multiplexers ........ccccceeenennn. J2092A 35
J2093A
J2094A
Direct I/O HP-IB INterface ......c..cccveeeeruervccrecrnensiieesscersissececennes 98624A 41
HP Precision Bus HP-IB Interface .........cccecvueeerreereceneneeenneecnnnns 28650B 43
EISA HP-IB Adapter.........cccoeveeceererineeceererstecereessessssseensssonnens 25560A 46
EISA SCSI-2 Differential Host Bus Adapter..........ccccceeceeranen. 25525A 49
Direct /O Programmable Data Communications Package....... 98690A 51
98691A
Direct /O RJE Interface.........ccccoeeeueeriiueereeesieeraressssssnnccsssssennas 98641A 54
Direct /O RS-232 Serial Interface.........cccceeeeeerrerirenncrecsinnnecoces 98644A 56
Direct I/O Serial Interface..........cccveeeiiniirieenriececeneenssdonceeesenenne 98626A 58
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Category Index
Fiber Optic Peripheral Interface ..........cccoceevvvvenceeniiencinnvenicennnee 27111A
Four-Channel Asynchronous Multiplexer.........ccccovveereecciuennn. 98642A
GPIO INLEITACE ....eooenvereeieeeeterrenrererseeeresneaeseraesseemesssssesssssansssane 98622A
High-Speed Disk Interface.........ccocooveivimiiiinnnnnieniesseecninnnnnnn, 98625B
High-Speed RS-422 Interface........c.ccovvviiivmniniicennsuesssssennsnissens 98659A
HP Precision Bus SCSI/Parallel Host Adapter...........ccccovrvenee.. 28655A
HP JetDirect Cards for UNIX® Network Peripheral Interface C2059T
C2071T
C20718
Fiber-Optic SCSI Extender.......ccccommmeriiiiecininierencncnnieneenenns 28643A
HP-IB Interface for HP 9000 Series 500/800............... eeeaeeenrees 27110B
Computer Systems
HP-PB Asynchronous 8-Channel Multiplexer.......cccececveinninans 40299B
SCSI Peripheral Host Adapter (for HP 9000.........ccccoeceriureiunaene 27147A
Series 800 CIO Computers)
SCSI Peripheral Host Adapter (for HP 9000........cccomniinnincess 98658A
Series 300 DIO-1 Computers)
Local Area Links
HP Token Ring/9000 for Series 700 Computers..........cceevvrvenenns J2165A
HP Token Ring/9000 for Series 800 Computers..........c.ccorvveeue J2166A
HP FDDI/3000 for Series 700 Computers........ccvvsrmerivecniiiunneneas J2156A
HP FDDI/9000 for Series 800 Business Servers........ccccccceeeneenns J2157A ]
LAN/9O00 LADNK.....ccccovieiiirieirerisreresccacesasnnrssssrsssasssssssassessassasnses 98171A ]
25567A
36967A
J2146A
Wide Area Links
X.25/9000 LiNK .....ccocoveirnrieireenirriesreesesssensessossesessnesstnsesssecersssons 36941A
36960A
J2159A
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Category Index
OSI/'De Facto Multivendor Services
ARPA Services/9000.........coeeeeeririviiienirennrrceneeennnnresesessnneessens B1030B 122
HP FTAM......coooeeeieereeeeeesvreetresstssesreansssnsessssssesssasssssssnnes B1032A 130
B1033A
B1008A
HP LAN Manager/X for HP 9000 B1003C 133
B1011C
HP MMS/9000 .....oveeerrecirenrennnssereenrsnesersessonsiessesssssssssssensssessssnass 32018A 141
32019A
J2161A
HP OpenMail.........cccceeveiieireenrrecinereneessiicsseesecssesssinsesssnsssses B1600A 144
HP OSI Transport Services/9000...........cccceiiireeeiierniiicrieneeeanen. 32069A 150
32070A
J2160A
HP X400 ... iieiiiiereeerecireiersnresissesnesesssesssssssssesssssnsensnsssssens 32031A 155
32032A
32055A
32056A
J2162A
NetWare® for the HP 9000 Series 700 ........cccceeeveeererveereennnnens J2239A 160
NetWare® for the HP 9000 Series 800 .......cccoeeeeciiivinreecrnnernnnna J2240A 164
HP X.500 Distributed Directory.......cccooevveveirerieiceirsereccrecesirrennns J2152A 168
J2153A
Network Computing System 1.5.1 (NCS)........ccocvvcvvreererrennnn. B1020A 171
B1022A
B2674A
LA400BAD
LA400BBD
HP Network File System Services/9000..........cccccrrvrvenniiineenncvnenen. N/A 176

HP Services
NS/9000 for Series 300/400, Series 700, and Series 800/600....B1012B 180
B1029B
J2140A

Computer
Museum
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Category Index

IBM Connectivity Services

HP 9000 RJE Emulator...........ccccceeveeeeeereesreessnenserereessnecseenes 50967A |
HP-UXLU 6.2 APL........coiiiiriiceeneniineeneescnene s ceseeeeee s 98162A 1

98164A

J2142A
HP-UX SNABL79G.......ccoorrrirrmreecereecieeeaneeeereteeannesessesssensesssnss B1001A ]
HP-UX SNAB270.....ccccorerrrerreerusiiiireneesceerenseeresacesssanesssasessoseens 36978A

: 36979A

36980A

36981A

J2144A

J2145A
HP-UX SNAPIUS3270.......cocriiriireereerceenseeronsesnneriressnessenesssssns J2233A ]
J2227A
J2221A
HP-UX SNAPIUSAPT .......cooiiiirreieeeeesiteceeeeresetestesnessssenns J2235A
J2229A
J2223A
HP-UX SNAZTT0.......cocemrriirrennerrernererereeessssssacsssossosssossonsasses 36976A
36977A
J2143A

| .Y

An®

IBM Connectivity Links
HP-UX SNALink and HP.-UX Gateway/SNALink ................... 36592A
» 36593A
98173A
98174A
HP-UX SNApPIUSLINEK ......coociiiiiiiceeerieeienrerenersersersssssessanens J2226A 2
J2220A

| LY
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Category Index

HP 3000 Systems

Terminal/Printer Device Connectivity

Datacommunications and Terminal Controller (DTC) Family .. 2340A 220

2343A/C/D

2345A

2346 A/B/C/D/E/F/G

2348A

J2120A

. D2355A
Fiber-Optic Peripheral Interface.........ccccecovueerrecvnenneerrvenceressonns 27115A 245
HP-IB Interface for HP 3000 Series 900 Computer Systems ....27113A 248

Local Area Links
ThinLAN 3000/V LINK ......ccoovvvviiiiiiiiiiiieeeieeeieeeeeeeeeeeeeseesseseenmenss 30240A 251
ThinLAN 3000/XL LinkK.........ccocovvvvrrurereeriieninsireeeeeeeesssssssrssssaens 36923A 259

Wide Area Links

HP SERIAL Network.........ccccoiveimeiieiiiirerrirnreeeenieeesessssnensessessns 32003A 267
NS Point-to-Point Network Link/V ......ccccccveveiiiiiiineenninnnennnennnens 30284A 272

30285A
NS Point-to-Point Network Link/XL........cccoiiiriiiiiiiirireiirensenneens 36922A 278
NS X.25 3000/V Network Link ........ccceevereieciccirrenieeerecnneneneeeens 24405A 283
X.25 iX Network LinkK.........cccoevvuurrrreerrrececiincennnesenssssvennsseesessenes 2340A 290

2343D

2345A

2346D/EF/G

36939A

D2355A

OSI/De Facto Multivendor Services
ARPA Services/XL .....oviiiiviiievininrieeereesvossssnerrrersesssssons s 2344A 301

2348A
36955A
36956A
36957A
D2355A
HP NCS 1.5.1 for the HP 3000..........ccceovererermrereeererrersnsererseecsssesns N/A 311
HP FTAM 3000/XL ....ccoiiiieeeeeineriiieeeeeceeecinreeereeeeeeesvassnsasssssasanns 36972A 313
36971A
HP LAN Manager/XL (Named Pipes)........cccccevrrermneinnnernnriennnens 32015A 317
HP X400 .......ieeeoreoieiireeeeesienreeeerreesesssssrssesssesesssssssssssasnnens 32055A 156
32056A
32057A
30231A
32032A
NetWare for the HP 3000.........coccecriiiniiirnininirrcreecenreesrereceserenores 32020A 320
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IBM Connectivity Services

IBM Connectivity Links

Category Index

NS OVer SNA/XL ...occvivirrreereeirereeniveetesessernesssssssessssacssssessossanens 30296A ¢
NS3000/V Network Services ....ccccccvveeeirecierneeeeiiieserrennsenneessssans 32344A ¢
NS3000/XL Network Services........coceeeeriiericeacerrersessressanensarennans 36920A ¢
BSC MRJE/V Multileaving Remote Job Entry...........cccccuvrnene 30249A ¢
HP LU 6.2 Application Programming Interface .........c..cccueun..e. 30253A ¢

30294A
HP SNA Distributed Host Command Facility/XL.............cccc... 36935A &
HP SNA Distribution Services/XL.........ccccceeereviereereccrnnaneessiresns 32006A ¢
HP SN A Server/HP SN A Server AcCess.........cccevreeeeereceescnnseneens 30254A ¢

30255A
IMF/Interactive Mainframe Facility.......cccooeoiiiiiieiicccnnnianannnnnns 30250A &
RJE/Remote Job Entry/V .........oririrveiecciiinrennnneisssesssnnnnnens 30248A @
RJE/Remote Job Entry/XLi........ccoverrvrrerriiiriiciiiinninrnecisnsnsssnsseeenes 30295A ¢
SNA IMF/V Interactive Mainframe Facility............cccerveereveeneee 30247A &
SNA IMF/XL Interactive Mainframe Facility ........c.ccceevevnnneee 30293A 3
SNA NRJE Network Remote Job Entry .....ccceveiiviccieneens 30245A 3

30292A
BSC LINK/V .ooiiitiieeecceieiecrereeseerasessessanasssssnressosnasssesssssesssasens 30251A 4
BSC LIiNK/XLi ... oiiieiiieeiirireeeeeereesseesesssessssansesssssessssssssansssasass 32007A 4
SNA LINK/V c.cuveeiiiereeiiecereeeeessreeseessssseesessssersssssassssssssssrsossssans 30246A 4
SNA/SDLC Link/XL......ccciivieeeeirrreeeiniesassceesscorsnessseessosanssssssans 30291A

SNA/X.25 Link/XL.....cccooimmmiiiiienceiensresrtsren e sesenes 30298A
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Category Index
HP 1000 Systems
Terminal/Printer Device Connectivity
16 Input/16 Output Isolated Digital Card...........ccoerrrreeinnencnen. 12063A 423
12063AC
8-Channel Asynchronous Multiplexer Interface........................ 12040D 426
8-Channel Multiuse Asynchronous Multiplexer Interface........ 12041B 429
Analog Input Cards and Cables........c....ooeeeevcmceeiieniiirvirnnneeeenn 12060B 432
12060BC
12061A
12061AC
Analog Output Card and Cable........cccoovcerrivreeeirvenrecissssnnernsnnne 12062A 436
12062AC
Asynchronous Serial Interface .........coocceevrrvinmeciiiisnneecccinnnnnnnens 12005B 439
Breadboard INterface...........ccieeiiveererircrenrreeteeeceesesseeeeeresesanasnns 12010A 443
Color Video Output Interface ........ccccooeeeerevnmeiiivinnnieeininnneeecnnens 12065A 446
Extender Card and Priority Jumper Card..............cccceeeccerieironne 12011A 449
12012A
HDLC Network Interfaces for DS/1000-IV ......cccvvveeeiveiiceenenennees 12007B 450
12044A
HP-IB Interface for HP 1000 A-Series Computer Systems........ 12009A 455
Multiuse Programmable Serial Interface.........cccoceceiiivcuneinnnanes 12043A 458
Parallel INterface........cooveeeeeeiiiirirerrerrsenreessssessssssssessssessssssssssses 12006A 462
Programmable Serial Interface .......c.coceiiiieiiiciniiininnnnnnnninnnn, 12042B 465
PROM Storage Module.........ccoveeieeerecimnrriiiimsniisnnnmmnineresiesssssnnes 12008A 469
Local Area Links
LAN/1000 Link and DDA.........cccoccctivieeerecnrnneennenseecssssscesesssssans 12076A 471
12079A
Wide Area Links
LAP-B Modem Interface Package ........cccoecceeemmmererreeerreessennnnnes 12075A 475
OSI/De Facto Multivendor Services
ARPA Services/1000.......ccovurieerrirrveeereirrenessersnsessssnsssessssnesens 98170A/R 478
NS-ARPA/I000........cccocteeerintrreecainreeescsrsoressesrsessssosaneesesssssessas 91790A/R 483
HP Services
DS/1000-IV ......ceveeeecrreeecnerreeservtreessinseessscssareesasrsensssssensnessssonns 91750A 490
IBM Connectivity Services
Remote Job Entry-II RJE/1000-ID)........covveeeeecnirreccrneneicsnseneenes 91781A 496
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Category Index

HP Vectra Personal Computer

Links

Services

HP EtherTwist Adapter Cards.............ccovevveeirieeiirriiccciinnnennenans 27245A
27246A
27247A
27248A
27267A

: 27269A

ThinLAN PC Adapter Card..........cccccooirverriieeerecirnnnenrereveeessssenee 27250A

HP AdvanceLink for MS-DOS® ........oooiiieceeeeneeeeeeeeceerereeeens D2102B
D2102-60001

D2112B

D2432B

H2015A

H2001

H2011

HP AdvancedLink for MS-Windows and HP NewWave .......... D2104B
D2104-60006

D2114B

D2434B

H2015A

H2001

H2011

Novell® NetWare® 386 v3.11 Master Disk Program................. J2242A
HP ARPA Services 2.1/MS-DOS®, HP ARPA ..........cccccceveeeeen D1812B
Services 2.1/ MS-DOS for NetWare® D1823A
HP Network Services 2.1/MS-DOS® (V B.03.00), HP Network D1811B
Services 2.1/MS-DOS for NetWare® (V B.01.00) . D1819A
HP NewWave Office — Information Distribution........ccccoeuvrnne D2103B
Services for the PC D2109B

oy

e

.

rn



HP Networking Comunications
Specification Guide

Category Index
Network Hardware
Local Area Networks (LANSs)
HP 10:10 LAN Bridge MB ........coiveeiieeieeiencceeccenssnesressninns 28673A 534
HP 10:10 LAN Bridge LB .....cccooreiiiiirenrcieeccccineenneesssssesssnnens 28681A 537
HP EtherTwist Hub Plus and Hub Plus/48..............ccccecvivnnnan 28688B 540
28699A
HP EtherTwist Hub/B........c...ooeiiiiieericcceneerienierrerecseresessssannsnnnas 28691A 543
HP EtherTwist Transceiver Family......ccccooevieeecvecvevvinnnecininnns 28685A 545
28683A
: 28641B
HP ThinLAN Hub PLUs.......ccccoviiiiieiieeeercrreeeseeecnnnecessenesneonses 28692A 548
HP Fiber-Optic Hub PIus .....ccooviiiiiiieiciirreeiemreeeeeissscessnnneessens 28682A 550
HP StarLAN-10-10 Mbit/s Bridge........ccccerirurreceresscnnrersennniisnnnes 28647B 553
Wide Area Networks (WANs)
Telebit T2500 Modem............ueueeeeerirveeeranerscenrnmeeenesssnnees TBIT-OT2500 555
Codex 3380 19.2 Kbps Data Modem.........ccccccevmmeeeensen CODX-3380A/B 557
Codex 3500 DSU/CSU ...auueeerieieireeieiereeereereeeesenseassesssssssas CODX-3500 559
HP 2335A-X.25/84 Multiplexer.........ccccocererercrmcencnmsesessesesiorannes 2335A 561
HP Model 45-Multiprotocol X.25 Switching Concentrator......J2000A 567
J2001A
Extended LANs
HP ISDN Server, HP ISDN Link/MS-DOS®.........cccccvvvvreccinne J2101A 5§71
J2102A
J2103A
HP ISDN Link/ST00 .....cceemvureerirenrereescneerrerssessesenssrrssssssnssasesnas J2104A 576
HP RoUter ER........coooeeeieiiiieieiceeeeireeenseeeesissseessessssseesesssnesssans 27285A 579
HP RoUter TR.......oceioeeiiiiiireeeieieeiiessesiveesesenserasasesssssssesssnenassans 27286A 582
HP Remote Bridge RB.........ccccoeirrreviiiiitiiiinnciiiennennecsnnnnn, 28674B 585
HP Router CRu.....ccooeoeimrriiiieieereeeeenereceseisessssnncssnssnarersssesssssenaens 27270A 588
27271A
27272A
27274A
27276A
27277A
27278A

xiii
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Category Index
Applied Computerized Telephony (ACT)......cccceeciviierecinerinens 32045A
32046A
32077A
Applied Computerized Telephony (ACT).........ccoceeviruerverrunnnnnne 32044A
32046A
. 32077A
Applied Computerized Telephony (ACT) - Support Summary........ N/A
Applied Computerized Telephony (ACT) - Assessment .................. N/A

Applied Computerized Telephony (ACT) - Project Management.... N/A
Applied Computerized Telephony (ACT) - Application Assistance N/A
Applied Computerized Telephony (ACT) - Technical Training...... N/A
Applied Computerized Telephony (ACT) - Ongoing Support.......... N/A

OpenView Development Environment

HP OpenView Network Management Server............. 36985A-36994A
HP OpenView Windows/DOS Development Products.............. D1825A
' D1826A

D182sA

HP Distributed Managment Enviroment (DME) Technologies...... N/A

OpenView Applications

HP OpenView Solutions Partners Program.............coccornecerrcnnuennne N/A
HP OpenView DTC Entry-Level Manager/UX ..............ccceunee. G2120A
(see DTC Family data sheet)
HP OpenView DTC Manager (see DTC Family data sheet) ....D2355A
32054B
HP OpenView Interconnect Manager/UX..........cccceevvverenniseeens 27360A
27361A
HP OpenView Resource Manager/DOS..........cccovvrrvccereernnenenee 27257D
HP OpenView Network Node Manager ............cccovnuieericninnnecens B1009A
B1024A
B1034A
HP OpenView Interconnect Manager/DOS............cccccrienrrinnen. 27256D
HP OpenView Switch/PAD Manager .........ccccccevtiieceemvencccsnseres 32054B
J2017A
HP OpenView System Manager.........ccccocvvmsneeinsissreseresssneesanes 36936A
36937A
36938A
HP OpenView Managment Stations..........ccccceeeereeecrirncvsseeccnnns B1039A
B1040A
HP OpenView TCP/IP Agent ........ccccovmevnrmennisesrenssnneassassasses B1035A
HP OpenView Network and Systems Mangementt ..........ccccoeuueeens N/A
Support Products (HP-UX and SUN)
HP OpenView Extensible SNMP Agent .......ccccceeee. B1036A-B1038A
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Category Index
Network Test & Measurement Instrumentation

HP 4990S LanProbe Distributed LAN Analysis System ........... 4990A 667

4990S

4991A

4992A

4993A

18490A
HP Wire Test Instrument............ccoecciieiiieccccininnnnninecinennnnenn 28687A 673

Network Support Services & Training

Approaches to Network Design Seminar...........cccovvveveniennnnee 507508 676
HP CAableSite SEIVICE ........c.ciireveriirerrrreereceerenssrrrressssssssssrsrresssssessns N/A 678
HP LAN MAEDNAEET .....oveverreerrmrirsacereereesserssssssssssssssnssssiansosssssssas 22864S 680
HP LAN Manager/X Fundamentals .........c.cccccvnvcivvinnnernnnines B2781S 682
HP NetASSUTE SEIVICE ....vvvvieiiieiiieeiirerreeresseeeereeeeeneenessesssresissssassonies N/A 684
HP Network Consulting Service .......ccccccovvcmrreerrrecsinminniiniieennene N/A 688

Software Licensing

HP Network Operations Support Service for Multivendor NetworksN/A

691

HP Network StATtUP ....cccceiiiicecicneeettrnsicrsssnnsssessesesasssssssssssassssasns N/A 695

HP OpenView DTC Manager and HP OpenView DTC/X.25 XLB2899S 697
Fundamentals

HP NS3000/V Services and Link Configuration.........cccceernneeen 22814S 699
HP PC-LAN Support Service.......c.cccceeerecersinimnnreciienesssiiiniessnsenens N/A 701
HP WIZETESL......oeeveeeveeiernirerccrrenerrrcsrersssssstessssssarssssssssenssossannssassns N/A 704
HP-UX Network Administration: LAN Link,.......cc.coeccvniinns H2564S 706
ARPA/Berkeley, NFS, and NIS
HP OpenView DTC/X.256 XL Fundamentals.........c.cocecvvernvrranen B2667S 708
HP OpenView DTC Manager Fundamentals............cocccennennnee. B2664S 710
HP-UX Network Administration: LAN Link,...........cccoeveervennes H2550S 713
ARPA/Berkeley, NFS, NIS, and Disklegs

Introduction to Data Communications...........ceccveerecisiiciencneennns 35051S 716
Local Area Network Seminar..........ccccceeereerrcmmeecnsiicssssssnneenseens 50747S 719
Message Handling Systems — X.400........cccccevrnnenniciiniinnnnns B1797A 721
Network Fundamentals............ccccceeeiieeiiiininrecnnnmniiiiniensenes 22853A 723
Network Management Seminar ..............oooeeeiiemmenininiiineciienes 507498 725
OSI Overview: Architecture, Technology, and Standards........ H2521A 727
Programming with HP OpenView NM Server.........ccccccvvvnennnne 228858 729
Wide Area Network Seminar...........cccceeccienrecnneccrninnnneciecsseens 507488 1731
X.25 Packet Switching Network ........ccoocceeeiicvrrrrnnircninccnicicceneaes 507528 1733
Network License System (NetLS)........cceeerirvencecnncinniiiniunienns B2144A 735

B2677A

B2678A

LA350BAD
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Apollo IEEE 802.3 (Ethernet)

Technical Data

Description

Because of its
network-independent
architecture, the Apollo
computing environment is
functionally identical
regardless of the type of
network on which it is
implemented. This means that
the flexibility, high
performance, and transparency

provided by a distributed
single-image file system,
diskless node support, and

demand-paged virtual memory
are all part of the IEEE 802.3

(Ethernet) network
implementation of Domain
Distributed Services (DDS).

For communications over
Ethernet networks, Apollo

offers a selection of controller
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products — the 802.3 Network
Controller-AT and the 802.3
Network Controller-VME
PLUS. These controllers allow
the full range of Apollo
workstations to be connected to
standard Ethernet networks.

The IEEE 802.3 network
(Ethernet) is an
industry-standard,

10 Mbit-per-second bus
network. The IEEE 802.3
standard specifies two media
types for network
implementation — Ethernet
baseband coaxial cable and thin
Ethernet baseband coaxial
cable.

Physically, an IEEE 802.3
network is bus-based, with
nodes attached at intervals
along the bus. But the logical
topology and the specific
method of workstation
attachment vary depending on
the medium used. In standard
Ethernet, thin Ethernet nodes
are connected in a logical bus
topology.



There are currently three
widely used implementations of
Ethernet. The original
Ethernet network and its
successor are respectively
known as Ethernet Version 1
and Ethernet Version 2. The
third implementation is the
IEEE 802.3 industry-standard
network. Each requires

slightly different hardware, but e

many of today’s network
controllers provide
jumper-selectable support for
all three network variations.

Controller Features

802.3 Network Controller-AT
Is IEEE 802.3-compatible and
supports Ethernet Versions 1
and 2

¢ Requires a single AT bus slot
¢ Supports external transceiver
connections to standard
Ethernet and Ethernet
networks implemented on
broadband coaxial cable and
twisted-pair cable

Supports connection to thin
Ethernet via an onboard
transceiver

Includes a 15-pin D-type
connector for connection of a
standard transceiver cable and
one PNXT connector for thin
Ethernet connection

Provides switch-selectable
interrupt levels, bus address,
and DMA channels

The 802.3 Network controller is
NOT recommended for use in
the HP/Apollo 9000 Series 400
machines. Use the built-in
Ethernet adapter in these
machines.

802.3 Network
Controller-VME Plus
Requires a single,
industry-standard VME bus slot
Supports external transceiver
connection to standard
Ethernet and Ethernet
networks implemented on
broadband coaxial and
twisted-pair cables

Includes a 15-pin D-type
connector for connection of a
standard transceiver cable

Configurations

Depending on expansion slot
capacity, Domain/OS
workstations may support up to
four network controllers, in
total, and up to two of any one
network type. So an Apollo
workstation can act as a router
of packets between various
networks, extending the
computing environment over
all Apollo workstations in the
internet. For example, an
Apollo DN4500 Workstation
containing an 802.3 Network
Controller-AT, an 802.5
Network Controller-AT, and an
Apollo Token Ring Network
Controller-AT will route both
Domain and TCP/IP packets
between the networks and
extend the Apollo computing
environment across all three.

A workstation with any of the
Ethernet controllers described
above supports DDS,
industry-standard TCP/IP
communications, and
Apollo/TECHnet. So the
workstation can communicate
with other members of the
Apollo computing environment,
as well as with other stations
on the IEEE 802.3 network.
All functions are supported
concurrently through one
network controller,

Ordering Information

A-NET-ETH 802.3 Network
Controller-AT

V-NET-ETH 802.3 Network
Controller-VME

Documentation

D-10614-C Installing the 802.3
Network Controller-AT
D-9916-B Planning Domain
Networks and Internets



Apollo IEEE 802.5
(IBM Token Ring)

Technical Data

Description

The industry-standard

4 Mbit-per-second IBM Token
Ring Network (IEEE 802.5)
connects as many as 260
devices on a single network.
The Token Ring Network uses
a concentrator that attaches up
to eight workstations or
peripherals over connections
called lobes, which use

either shielded or unshielded
twisted-pair cable. Lobes can
be up to 330 feet in length.
Workstations are connected to
lobes through an 802.5 network
controller.

Each concentrator can
implement an individual
eight-device token-passing ring
network, Or, multiple
concentrators can be connected

| (D Jbrat

Product Number
A-NET-ITR

in a closed loop to create larger
networks. Up to 260 devices
can be connected in a single
network. Repeaters can be
used to extend the distance
between attached concentrators
to as far as two kilometers.

The IBM Cabling System
specifies several twisted-pair
cable types for use as lobe
media, including Types 1, 2,
and 3.

Access to the IBM Token Ring
Network is controlled by a
token that is passed from node
to node around the network. A
node is permitted to transmit
data only when it has control of
the token, so only one
transmission takes place at any
instant. Transmission
collisions are avoided,
eliminating the inefficiencies of
collision detection and data
retransmission.



Apollo on the IBM
Token Ring

Because of its
network-independent
architecture, the Apollo
computing environment is
functionally identical
regardless of the type of
network on which it is
implemented. This means that
the flexibility, high
performance, and transparency
provided by a distributed
single-image file system,
diskless node support, and
demand-paged virtual memory
are all part of the IBM Token
Ring Network implementation
of Apollo’s Domain Distributed
Services.

Hardware

The 802.5 Network
Controller-AT (Apollo model

# A-NET-ITR) provides a
high-speed, reliable connection
between an Apollo workstation
with an AT bus and an IBM
Token Ring Network. The
controller board functions in
any Apollo workstation with a
primary-system AT bus,
including:

¢ DN/DSP 2500 - 10000
e HP 9000 Series Models 400,

400t, 425t, 400s, 433s

Controller Features

IEEE 802.5-compatible

Uses a single IBM AT slot
Uses the TMS380 token ring
chip set

Media interfaces include a 9-pin
subminiature D-connector and
an RJ11 connector for support
of cable Types 1, 2, and 3
High performance assured by
use of 16-bit-bus master mode
and DMA transfers

DMA channels and interrupt
levels are jumper selectable

Configurations and
Components

Depending on expansion slot
capacity, Domain/OS
workstations support up to four
network controllers and up to
two of any one network type.
So an AT bus-based Apollo
workstation can act as a router
of packets between various
networks, thus extending the
Apollo computing environment
over all Apollo workstations in
the internet. For example, one
DN4500 that contains an 802.5
Network Controller-AT, an
802.3 Network Controller-AT,
and an ATR Network
Controller-AT will route both
Domain and TCP/IP packets
between the networks and
extend Apollo’s transparent
computing environment across
all three.

A workstation with an 802.5
Network Controller-AT
supports both Domain
Distributed Services and
industry-standard TCP/IP
communications. So the
workstation can communicate
with other members of the
Apollo computing environment
as well as with other
workstations on the IBM Token
Ring Network that use TCP/IP.
Both functions are supported
concurrently through one
network controller.

Apollo’s IBM Token Ring
product set includes all the
components necessary to install
an IBM Token Ring Network,
including the concentrator
devices and several types of
IBM Cabling System cable.
These IBM Token Ring
Network accessories are
available in Apollo’s Instant
Apollo catalogue.

Ordering information

A-NET-ITR 802.5 Network
Controller-AT

Documentation

D-14448-0 Installing the 802.5
Network Controller-AT
D-9916-B Planning Domain
Networks and Internets



Apollo Token Ring Network

Technical Data

Description

The Apollo Token Ring
Network is a

12 Mbit-per-second
token-passing ring network
optimally designed to support
Apollo’s distributed computing
environment.

Cabling for Apollo Token Ring
may consist of either 75 ohm
coaxial cable, or shielded
twisted-pair (such as IBM
Type 1), with optional balun.

Network switches allow ring
networks to be built in a logical
star topology. Individual loops
or subnetworks can be switched
out of the network for purposes
of maintenance, risk isolation,
and security.
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Product Numbers
A-NET-ATR
V-NET-ATR

HP/Apollo offers a selection of
bridge products to permit the
connection of geographically
separated Apollo Token Ring
Networks into one large
computing environment. Such
internetworking allows a user
in one Apollo Token Ring
network to transparently access
files and resources on the other
networks. Media used to
connect the individual networks
include T1 telephone service in
North America, G703
telephone service in Europe, 756
ohm coaxial cable, Ethernet,
and fiberoptic cable.

Flexible, High-performance,
Transparent Distributed
Computing

The HP/Apollo
network-independent
architecture means the

Apollo computing environment
is functionally identical on all
network types. Apollo’s Token
Ring Network implementation
of Domain Distributed Services
(DDS) provides users with a
distributed, single-image file
system, diskless node support,



and demand-paged virtual
memory. This ensures extreme
flexibility, high performance,
and transparency.

Controller Features

The ATR Network
Controller-AT provides a
high-speed, reliable connection
between an AT bus-based
Apollo workstation and an
Apollo Token Ring (ATR)
Network. In turn, the ATR
Network Controller-VME is
designed specifically to support
the powerful Series 10000
Personal Supercomputer.

ATR Network Controller-AT
(A-NET-ATR)

¢ A single AT format slot
¢ A 9-pin D-subminiature

connector providing an
interface to the Apollo Token
Ring Network through the
Domain Quick Connect (DQC)
system

Used in: DN 2500 - 5500, DSP
3500 - 5500, 9000/400

Series workstations with ISA or
EISA expansion slot(s) running
Domain/OS.

ATR Network
Controller-VME
(V-NET-ATR)

Compatibility with the VME
bus, Revision C.1, IEEE P1014
standard

Double-height Eurocard
form-factor

A 15-pin D-subminiature
connector providing the
controller-to-network interface
through the DQC system

s DMA supported
¢ Used in: DN/DSP 10000

series.

Twisted-Pair Balun (K2121)
Connects an ATR network
controller to IBM Cabling
System wall socket. Wall
sockets must be wired with
shielded twisted-pair cable
(IBM Type D).

Configurations

Depending on expansion slot
capacity, Domain/OS
workstations may support up to
four network controllers, in
total, and up to two of any one
network type. As a result, an
AT bus-based

Apollo workstation can act as a
router of packets between
various networks, extending
the computing environment
over all Apollo workstations in
the internet. For example, one
DN 4500 Workstation
containing two ATR Network
Controller-ATs and an 802.3
Network Controller-AT will
route both Domain and TCP/IP
packets between the networks
and extend the computing
environment across all three.

HP also references the Proteon
P4100+ router as a unit
capable of connecting to

Apollo Token Ring and routing
Domain packets.

Proteon is located in
Westborough, MA.

Ordering Information

A-NET-ATR Apollo Token
Ring Network Controller-AT
V-NET-ATR Apollo Token
Ring Network Controller-VME
K2121 Apollo Token Ring
Twisted-Pair Balun

Documentation

D-10616-0 Installing the
Apollo Token Ring Network
Controller-AT

D-9916-B Planning Domain
Networks and Internets



Apollo/X.25
Technical Data

Description

Apollo/X.25 enables Apollo
workstations to communicate
over packet-switched wide area
networks (WAN). Since X.25 is
an international standard, the
Apollo/X.25 protocol allows
Apollo systems to communicate
with a wide variety of products
from other vendors, including
mainframes, minis,

workstations, and PCs.
Apollo/X.25 users are able to
conduct long distance
communications for file
transfer, electronic mail,
remote log in, and remote
program execution.

Apollo/X.25 is based on the
1980 recommendations of the
CCITT (Consultative
Committee for International
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Telephony and Telegraphy).
Apollo/X.25 is yet another
example of Apollo’s
commitment {o openness and
standards.

The Apollo/X.25 applications
will run on a 68K workstation
or server using a COM-SCAT
card. Any Apollo workstation,
including the DN10000,
attached to a LAN running
Domain Distributed Services
(DDS) is able to use the
server/workstation’s X.25
capabilities.

Features

Provides shared X.25 gateway
services to a community of
Apollo workstations attached to
Apollo Token Ring, Ethernet,
or IBM Token Ring LANS.
Conforms to CCITT 1980
recommendations.

Supports X.28, X.29, and X.3
PAD functionality.

Operates at up to 64 Kbytes per
second.

Supports glass TTY and VT100
virtual terminal emulation.



Simultaneously provides more
than 128 virtual circuits (X.25
sessions).
Provides a call library that
allows users to write Pascal, C,
and Fortran 77 applications
that use X.25 virtual circuits.
Allows Apollo-to-Apollo file
transfer.
¢ Public carrier subscription
parameters are set at the time
of X.25 software initialization.
¢ Supports standard and
non-standard window sizes and
packet sizes.
Supports bidirectional or
one-way logical channels.
Allows use of CRP (Create
Remote Process) in the inbound
log-in server.

Hardware Options

Apollo/X.25 uses the Serial
Controller-AT communications
controller, which can be used in
any 68000-based Apollo
workstation with an
AT-compatible bus. The Serial
Controller-AT provides two
communications lines with
speeds up to 64 Kbits. Each
port can be configured for one of
three supported physical
interfaces: RS232, RS422/449,
and V.35. Interfaces and line
speeds can be mixed between
the ports without restriction.
Refer to the Serial
Controller-AT product brief for
more information. The Serial
Controller-AT can be installed
in either a dedicated server or a
stand-alone workstation.

Virtual Terminal and
File Transfer
Capabilities

Apollo/X.25 conforms with the
X.28, X.29, and X.3 PAD
standards to provide
line-oriented communications.
These features allow users to
write programs that may call
upon the services of minis and
mainframes from several
different vendors.

An interactive terminal
emulation built upon the X.28,
X.29 and X.3 standards
provides Apollo users with glass
TTY or VT100 terminal
services. These services allow
the user to log into systems
that support X.25 for the
purpose of running programs,
querying databases, or
exchanging mail messages.

Also included in the standard
Apollo/X.25 product is the
Apollo File Transfer Service
(FTS). This feature gives
Apollo users the ability to
transfer files reliably from one
Apollo system to another via
the X.25 PSN. In the event of a
temporary failure of the
communications line, the FTS
application automatically
detects the problem, suspends
operations, and then ensures
that the file is transmitted in
its entirety once the line is
restored.

Ordering Information

LA67A License, Media, and
Documentation for 68K SR10
BAC 9 track magnetic tape
BAD cartridge tape

Documentation

D-13586-C Planning for
Apollo/X.25

D-13588-C Managing
Apollo/X.25

D-13587-C Using Apollo/X.25



Domain TCP/IP

Technical Data

Description

Domain TCP/IP provides Apollo
workstation users with shared
access to a large number of
heterogeneous computing
systems attached to a TCP/TP
internetwork. Such systems
include mainframes,
minicomputers,
superminicomputers,

personal computers, as well as
other workstations. Apollo
systems utilize Domain TCP/TP
in conjunction with either the
Apollo Token Ring or one of a
variety of Ethernet
cable-plants, including
thick-wire, thin-wire,
fiber-optics, twisted-pair, and
broadband. In addition,
Domain TCP/IP services can be
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run in a single gateway node
which can serve an entire
community of Apollo
workstations locally running
Apollo’s Domain/OS distributed
operating environment.

The communications protocols
provided by Domain TCP/IP
include the Internet Protocol
(IP) at the Network Layer and
Transport Control Protocol
(TCP) and/or the User
Datagram Protocol (UDP) at
the Transport Layer.

Application Layer services
provided in Domain TCP/IP
include File Transfer Protocol
(FTP) for highly reliable
bidirectional file transfer,
Telnet for bidirectional virtual
terminal services, and Simple
Mail Transfer Protocol (SMTP)
using Domain sendmail. All of
these services are based on
industry standards and hence
are able to operate with
systems from multiple vendors.



Features

Provides bidirectional file
transfer and virtual terminal
services between Apollo and
non-Apollo systems

Conforms to industry standards
and will coexist in large
multivendor networks
Supports cost-effective and
reliable TCP/IP-based gateway
services

Supports fully functional
routing daemon as well as
subnet routing

Maps host names to
internetwork addresses
Provides full-duplex
connections

Components and
Configuration

Domain/OS, version SR10 and
later, includes Domain TCP/IP
as an integral part of that code.
Any system which is purchased
with or upgraded to SR10 will
include Domain TCP/IP at no
extra charge. A software
license and a full set of
documentation are included.
Domain TCP/IP is supported on
the Apollo Token Ring as well
as all versions of Apollo’s
Ethernet controllers, Apollo’s
IBM Token Ring controller, and
workstation serial ports, and
includes the following software
components:

¢ File Transfer Protocol (FTP)
FTP is an Application Layer
protocol that lets users and
programs copy files between
systems attached to a TCP/IP
internetwork. The FTP
program can be invoked from
either the sending or receiving
system, or from a third system.

e Telnet Protocol
Telnet is an Application Layer

protocol that lets users log on to

a remote system attached to a
TCP/IP internetwork as if the
user’s node were a workstation
physically attached to that
system. Domain TCP/IP Telnet
also supports in-bound log on so
that remote systems can log on
to Apollo systems.

¢ User Datagram Protocol
UubDP)
UDP is a Transport Layer
protocol that provides a
connectionless,
transaction-oriented datagram
service. This service lets
programs direct datagrams to
specific processes running on
other systems attached to the
TCP/IP internetwork. The
UDP service is essential for
datagram oriented services
such as Apollo’s Network
Computing System (NCS).

e Transmission Control
Protocol (TCP)
TCP is a Transport Layer
protocol that provides a

connection-oriented byte-stream

service that is reliable and
flow-controlled. The TCP
protocol manages the virtual
connection over the
Internetwork. On the sending
end of a transaction, TCP
provides the orderly
disassembly of messages into
network-manageable
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datagrams (packets). On the
receiving end, it provides for
the orderly reassembly of
datagrams back into complete
messages.

Internet Protocol (IP) and
Serial Line IP (SLIP)

IP is a Network Layer protocol
that transparently provides the
necessary mechanisms to route
a message through gateways
connecting multiple
internetworks. IP serves either
the TCP or UDP upper-layer
protocols by offering any and
all pathways to a desired
end-node target. SLIP consists
of IP provided over a serial line.
Simple Network
Management Protocol
(SNMP)

SNMP is the network
management protocol used by
TCP/IP based systems. Domain
TCP/IP allows its host
workstation or server to be
managed by SNMP
management application
programs, such as HP’s
OpenView.

These integrated. components
provide users easy-to-use,
high-level services to interact
with other heterogeneous
computing systems. Coupled
with a wide range of physical
communications media,
Apollo’s Domain TCP/IP
provides a universal means for
building large, geographically
dispersed data communications
networks.



File Transfer Services

The File Transfer Protocol
allows users and programs to
bidirectionally transfer files to
and from Apollo systems and
other systems attached to a
TCP/IP network. FTP also
allows the remote transfer of
files from a third-party system
(ie, a system other than the
sending or receiving system).
Using Domain FTP, users are
able to access or store binary or
ASCII files in remote system
disks with full fidelity. ASCII
or binary files can be
transferred and stored in a form
that is accessible to the system
on which they are stored. FTP
also allows users to obtain
current status information
about remote file systems.

The interactive FTP commands
provide a variety of capabilities
to help users effectively and
efficiently execute the
following:

Access Control Commands — to
let users identify themselves to
a remote host.

Data Transfer Commands - for
describing the format of data
being transferred.

Service Commands - to let
users transfer data and request
the remote host to perform
various functions.

Telnet Services

The Telnet virtual terminal
protocol lets users log onto a
remote host attached via
Ethernet-TCP/IP. Users can
then access remote host services
as if on a local ASCII TTY
terminal. In addition, remote
host users can log on to Apollo
nodes.

Telnet has two modes of
operation: command and data.
In command mode, Telnet
commands are used to describe
the user’s connection to the
remote host and to control the
transfer of data with the host.
In data mode, users can send
and receive data to and from a"
remote host. All data typed at
the keyboard is sent to the
remote host and the received
data is then sent to a
transcription pad. Users can
change Telnet operating modes
with a single function key.

Ordering Information

Domain TCP/IP is included at
no charge with every copy of
Domain/OS.

Documentation

D-10483-A Planning For
TCP/IP

D-8543-B Configuring and
Managing TCP/IP Products
D-8667-B Using TCP/TP
Network Applications
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Apollo/Integrated SNA Facility

Technical Data

Description

The Apollo/Integrated SNA
Facility, when used in
conjunction with an SNA
communications controller,
provides communications
between an Apollo workstation
and an IBM System/370 or
compatible mainframe using
SNA protocols. The
Apollo/Integrated SNA Facility

manages the SDLC line or
channel connection to the host
and emulates the major
features of the appropriate IBM
cluster control unit using the
lower four layers of SNA. The
product supports Physical Unit
Types 2 and 2.1 (PU 2, PU 2.1),
and Logical Unit Types 1, 2, 3,
and 6.2 (LU1, LU2, LU3,
LU6.2).
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The Apollo/Integrated SNA
Facility supports and is used in
conjunction with one or more
presentation services:
Apollo/Integrated SNA 3270
and Apollo/Integrated SNA

LU 6.2. These products allow
Apollo workstation users to
connect instantly and
simultaneously to IBM SNA
host computers, access
applications and databases, and
perform file transfers — all
while efficiently and effectively
working on local Apollo
resident files.

The Apollo/Integrated SNA
Facility product requires an
SNA communications
controller, either the Serial
Controller-AT communications
controller in an AT
bus-equipped gateway node, or
the Channel Controller-AT
communications controllers.



The Serial Controller-AT
communications controller
provides two high-speed serial
communication ports (up to

64 Kbits per second) and
supports the following
interfaces: RS232, RS422/449,
and V.35. Line speeds and
interfaces can be mixed
between two ports without any
restrictions.

The Channel Controller-AT is a
communications controller
providing high-speed data
transfer (up to 3 Mbits per
second) between an Apollo
workstation with a PC-AT
compatible bus and an /O map
to connect to an IBM
System/370 /O interface
multiplexer channel.

Features

Apollo/Integrated SNA Facility
allows the Apollo workstation
to emulate the major features
of a physical unit type 2.1 (PU
2.1) using SNA protocols.
Apollo/Integrated SNA Facility
supports multiple logical units
(LUs) as terminals and printers
concurrently. The number of
LUs available is 255 per SNA
communications controller
connection.

The microprocessor-based SNA
communications controller
offloads communications line
activity, resulting in zero CPU
overhead on the Apollo
workstation when data is not
being transmitted or received.
Transparent access to IBM
System/370 and compatible
mainframes without having to
disconnect from existing work.

The Apollo/Integrated SNA
Facility functions as a
non-dedicated gateway.
Depending on the customer’s
specific application
requirements,
Apollo/Integrated SNA Facility
easily operates on an Apollo
workstation while running
other Domain applications.
The Apollo/Integrated SNA
Facility and Serial Controller
AT communications controller
support dual lines at 64 Kbps
over switched or leased lines.
The Apollo/Integrated SNA
Facility and Channel
Controller-AT attached to the
mainframe support line speeds
up to 3 Mbps.

Basic transmission unit size of
either 265 bytes or 521 bytes
for SDLC links.

Message encoding: supports
NRZ (Non Return to Zero) and
NRZI (Non Return to Zero
Inverted).

Functional
Specifications

When used with the
Apollo/Integrated SNA 3270 or
LU 6.2, the Apollo/Integrated
SNA Facility and SNA
communications controller
emulate a 3274 cluster
controller and can manage 255
SNA sessions per link.

The Apollo/Integrated SNA
Facility allows communication
with an IBM 370 or compatible
mainframe running VM or
MVS operating systems and
ACF/VTAM through an IBM
37X5 communications
controller running ACF/NCP.
It also allows peer-to-peer
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communications with other
physical unit 2.1 nodes in the
network, using LU 6.2. The
product includes run-time code
to implement LU 6.2 verbs,
which means that customers
whose LU 6.2 applications
already include the LU 6.2 verb
calls can run the application
directly on the Facility product.
The Apollo/Integrated LU 6.2
product is not required in this
case.

A single Apollo workstation
holds a maximum of four Serial
Controller-AT communications
controllers (total of eight
connections). Each Serial
Controller-AT communications
controller requires one slot.

A workstation holds a
maximum of two Channel
Controller-AT communications
controllers (total of 16
connections). Each Channel
Controller-AT product requires
two slots. The product supports
up to eight subchannel
addresses, and thereby up to
eight emulated PU 2.0 nodes to
the host.

The Serial Controller-AT
communications controller and
Channel Controller-AT
communications controller can
be installed in the same
workstation.

The Serial Controller-AT
communications controller
supports synchronous modem
speeds up to 64 Kbits per
second.



The Channel Controller-AT
communications controller
supports speeds up to 3 Mbits
per second.

Apollo/Integrated SNA Facility,
when used with the Serial
Controller-AT communications
controller, requires synchronous
modems that support the
following handshake signals:
DTR, DSR, RTS, CTS, CD, RL
Modems must also provide
transmit and receive clocks for
the SDLC interface and ensure
ground isolation between the
communications systems.

Message encoding: supports
NRZ (Non Return to Zero) and
NRZI (Non Return to Zero
Inverted).

Customer Installation
Responsibility

The product is
customer-installable. User
installation aids such as an
automated installation
procedure and the manual
“Configuring and Managing the
Apollo/Integrated SNA
Facility” are provided.
Additional assistance can be
provided by an HP System
Engineer on a time-and-
materials basis. For additional
information, contact your
Hewlett-Packard sales
representative.
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Ordering Information

Requires concurrent
installation of an SNA
communications controller
(Serial Controller-AT or
Channel Controller-AT).

Customer must order LAAOA
and one option from media and
documentation group.

L. AAOA Apollo/Integrated SNA
Facility for Apollo workstations

License, Media, and
Documentation

Options:

BAC:SR10, magnetic tape
BAD:SR10, cartridge tape
BBC:Prism, magnetic tape
BBD:Prism, cartridge tape
LBAOA000 Corporate License

Documentation

7760-A01 Planning for
Apollo/Integrated SNA
7763-A01 Configuring and
Managing the
Apollo/Integrated SNA Facility



Apollo/Integrated SNA LU 6.2

Technical Data

Description

Apollo/Integrated SNA LU 6.2
is a Systems Network
Architecture (SNA)
communications product that
extends Apollo’s networking to
include IBM’s Advanced
Program-to-Program
Communications (APPC).

The product is a developer’s kit
which enables Apollo
workstation customers to
develop an application program
on the workstation. The
program can then communicate
with a related application on an
IBM processor, such as a
System/370 mainframe,
AS/400, or other physical unit
2.1 node on the network.
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Apollo/Integrated SNA LU 6.2
provides a high level of support
for LU 6.2 and handles the
most sophisticated
program-to-program
applications. Apollo/Integrated
SNA LU 6.2 is ideal for
Original Equipment
Manufacturers (OEMs), third
parties, and end users looking
for a long-term investment in
an applications development
platform.

On the Apollo workstation, the
application is written using the
Apollo/Integrated SNA LU 6.2
verbs. The verbs implement
the base function set plus a
number of option sets of the
LU 6.2 architected basic verbs
defined by IBM. The LU 6.2
verbs are used by the
application transaction
program to carry on a
conversation with a partner
transaction program on another
PU 2.1 node.



Features

Supports Apollo workstation
applications and system calls
written in Fortran, C, or
Pascal.

Supports UNIX®, BSD 4.3,
System V.3, or Aegis
environments.

Takes full advantage of APPC
through a powerful API that
provides transport layer access
for the application.

Supports LU 6.2°s basic set of
conversation verbs and nine
defined option sets.

Can be tailored to the
application and processor being
used.

Implements its verb set through
system calls.

PU 2.1 Systems
Administration
Physical Unit 2.1 (PU 2.1) and
PU 2.0 are available through Apollo/Integrated SNA Facility
Apollo/Integrated SNA Facility, offers a comprehensive system
depending on the network administration capability that
configuration. PU 2.1 applies uses LU 6.2 control operator
when Apollo/Integrated SNA verbs as well as mouse- and
LU 6.2 is installed in menu-driven control and
peer-to-peer configurations, configuration functions. The
such as connecting an Apollo operator interface allows
network to a nonmainframe system administrators to access
computer (such as an AS/400) network, session, and
running LU 6.2 or when two configuration services, along
Apollo workstations are with control and management

connected as peers. PU 2.0 is functions.
normally used when connecting
to IBM mainframes under
existing IBM host access
software. However, depending ¢ Immediate allocation of a
upon the configuration, Apollo session

networks will run PU 2.1 for ¢ PIP data (both local and remote

Option Sets

connections to the IBM support)
System/370-compatible ¢ Flush the LU’s send buffer
mainframe. e Prepare to receive

¢ Long locks
With PU 2.1, both parallel and ¢ Post on receipt with wait
multiple sessions are supported. ¢ Post on receipt with test for

Parallel sessions permit a
single LU 6.2 session to be
designated for an application,
such as electronic mail, and
support any number of
simultaneous users. This
eliminates each user having a
separate session for the same
application. Multiple sessions
permit a single LU 6.2 session
to access an application
running concurrently at
different sites, such as
electronic mail running on
separate computers. PU 2.1
supports up to 254 LU 6.2
sessions.

posting
¢ Test request-to-send received
¢ Get conversation attributes

16



Apollo/Integrated SNA LU 6.2 verbs are summarized in the following table:

allocate Establishes a mapped conversation between two transaction programs (TP).

confirm Sends a confirmation request to the remote TP and waits for a reply.

confirmed Sends a confirmation reply to the remote TP in response to receiving a confirmation request.
deallocate Ends a mapped conversation between TPs.

get_attributes

Returns information pertaining to a mapped conversation.

flush Flushes the LU’s send buffer.

prepare_to_receive

Changes the conversation from send to receive state in preparation for receiving data.

receive_and_wait

Waits for information to arrive on the mapped conversation and then receives the information.

The information can be date, conversation status, or request for confirmation.

request_to_send

Notifies the remote TP that the local TP is requesting to send data for the mapped conversation.

send_data Sends data to the remote TP.

send_error Informs the remote TP that the local TP has detected an error.
lu62_waitcv Waits for the receipt of information on one or more conversations.
getiu Acquires ownership of an SNA LU-LU session for a local TP.

lu62_dactses

Frees an LU-LU session that was acquired by, or allocated for, a TP.

lu62_atoe

Converts ASCH data to EBCDIC.

1u62_otoa

Converts EBCDIC data to ASCII.

Customer Installation
Responsibility

The product is
customer-installable. User
installation aids such as an
automated installation
procedure are provided, along
with the manual “Configuring
and Managing the
Apollo/Integrated SNA
Facility” which is shipped with
the Integrated SNA Facility
product. Additional assistance
can be provided by an

HP System Engineer on a
time-and-materials basis. For
additional information, contact
your Hewlett-Packard sales
representative.

Ordering information

Requires previous installation
of Apollo/Integrated SNA
Facility gateway LAAOA and
SNA communications
controllers (Serial
Controller-AT or Channel
Controller-AT).

Customer must order LA1A and
one option from media and
documentation group.

LAAI1A Apollo/Integrated SNA
LU 6.2 for Apollo workstations
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License, Media, and
Documentation

Option:

BAC:SR10, magnetic tape
BAD:SR10, cartridge tape
BBC:Prism, magnetic tape
BBD:Prism, cartridge tape

Documentation

7760-A01 Planning for
Apollo/Integrated SNA
7763-A01 Configuring and
Managing the
Apollo/Integrated SNA Facility
10017-A01 Apollo/Integrated
SNA LU 6.2 Transaction Verb
Reference

UNIX® is a registered trademark of
UNIX System Laboratories Inc. in the
U.S.A. and other countries.



Apollo/Integrated SNA 3270

Technical Data

Description

Apollo/Integrated SNA 3270
allows interactive
communications between an
Apollo workstation and an IBM
System/370-compatible
mainframe using SNA 3270
protocols, handling 8-bit data
streams. Apollo workstations
running SNA 3270 emulate the
functions of IBM 3278
terminals (Models 2,3,4, and 5).

Workstation users can select
any of the emulation functions
available and can have
multiple logical sessions active
simultaneously. Logged into
the IBM computer as a
terminal, an Apollo user can
perform all functions normally
done at an actual IBM
terminal.
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The Apollo/Integrated SNA
Facility provides the major
features of an IBM 3274 cluster
control unit and the four lower
levels of SNA, when coupled
with the SNA communications
controller.

The Apollo/Integrated SNA
3270 product requires the
Apollo/Integrated SNA Facility
software and an SNA
communications controller,
either the Serial Controller-AT
communications controller in
an AT bus-equipped gateway
node, or the Channel
Controller-AT communications
controllers.

The Serial Controller-AT
communications controller
provides two high-speed serial
communication ports (up to

64 Kbits per second) and
supports the following
interfaces: RS232, RS422/449,
and V.35. Line speeds and
interfaces can be mixed
between two ports without any
restrictions.



The Channel Controller-AT is a
communications controller .
providing high-speed data
transfer (up to 3 Mbits per

second) between an Apollo
workstation with a PC-AT
compatible bus and an I/O map

to connect to an

IBM System/370 I/O interface
multiplexer channel.

These Apollo/Integrated SNA
products allow access to 3270
applications on the mainframe
such as TSO, CMS, and CICS.

Features

Allows Apollo workstations to
emulate the major features of
IBM 3278 terminals (models
2,3,4,and 5). Terminal access
can be through the standard
Apollo workstations supported
options (bit-mapped display,
serial interface, multiplexer).
The file transfer utility enables
interactive file transfers of
eight-bit data streams on the
Apollo workstations to IBM
systems running TSO, CICS, or
CMS. File transfer requires the
“IND$FILE” support on the
mainframe.

Multiple session capability
enables the user to control
multiple host sessions on the
same workstation.

Support for extended color
(eight-color) and extended
attributes: underlining, reverse
video, and blinking fields.
Keyboard mapping utility to
change keyboard layout, map
3270 functions onto the
workstation keyboard.

Features not supported

For the 3270 display:
Programmed symbols, alt
cursor, test key, keyclick, entry
assist, encryption

Customer Installation
Responsibility

The product is
customer-installable. User
installation aids such as an
automated installation
procedure are provided, along
with the manual “Configuring
and Managing the
Apollo/Integrated SNA
Facility,” which is shipped with
the Integrated SNA Facility
product. :Additional assistance
can be provided by an

HP System Engineer on a
time-and-materials basis. For
additional information, contact
your Hewlett-Packard sales
representative.
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Ordering information

Requires Apollo/Integrated
SNA Facility gateway LAAOA
and SNA communications
controller (Serial Controller-AT
or Channel Controller- AT).
Apollo/Integrated SNA 3270 is
licensed per CONCURRENT
SESSION. Instructions for
obtaining licenses are included
in the documentation.

Customer must order LAA20
and one option from media and
documentation group, and one
option from corporate license
option group.

LAA20 Apollo/Integrated SNA
3270 for Apollo workstations

License, Media, and
Documentation

Option:

BAC:SR10, magnetic tape
BAD:SR10, cartridge tape
BBC:Prism, magnetic tape
BBD:Prism, cartridge tape
LBA2000 Corporate License

Requires previous installation
of LAAOA Apollo/Integrated
SNA Facility. '

Documentation

7760-A01 Planning for
Apollo/Integrated SNA
7763-A01 Configuring and
Managing the
Apollo/Integrated SN A Facility
7762-A01 Using
Apollo/Integrated SN A 3270



Serial Controller-AT

Technical Data

Description Apollo/Integrated SNA Facility,
LU 6.2, and X.25.
The Serial Controller-AT is a
dual-port, Built around Intel’'s 80186
microprocessor-controlled serial microprocessor, the Serial
communications control card for  Controller-AT works with
Apollo’s AT bus-compatible Apollo’s entry-level and
workstations. It provides two high-end workstations — from
high-speed data the Series 3000 and Series 3500
communications channels Personal Workstations to the
supporting such Apollo software  Series 4000 and Series 4500
communications products as Personal Super Workstations
soo Series 10000 X NES HP Se:regeazasoo
] g lorkstation
? m Ethernet ? % Q T
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Token Ring ==
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and HP 9000 Series 400
workstations with optional ISA
interface slots to the

Series 10000 Personal
Supercomputer - to provide a
communications gateway to
IBM mainframe computers.
The Serial Controller-AT also
provides X.25 connectivity to
public data networks (PDN),
such as Telenet, PSS, Datapak,
and Datex-P. Private X.25
networks are also accessible.

The Serial Controller-AT
supports two communication
ports. The ports operate
simultaneously, and each
supports up to 64 Kbits per
second. Each port can be
configured for one of three
interfaces: RS232, RS422/449,
and V.35. Interfaces and
speeds can be mixed between
the two ports without any
restrictions.



Features

Supports Apollo Integrated
SNA Facility and

Apollo/LU 6.2

Can be used individually or
layered for multiapplication
support

Supports X.25, conforming to
CCITT 1984 specifications

Up to four Serial Controller-AT
cards can be installed on a
single workstation
Connections can be made from
multiple cards to the same
front-end processor (FEP) or to
multiple computers, depending
on network requirements

Each card can be configured for
interrupt levels and bus I/O
addresses

Each card’s default setting can
be modified to avoid conflicts
with other AT bus operations
taking place in a workstation

Specifications

Length: 35.2 cm (13.86 in)
Width: 2.1 cm (0.83 in)
Height: 12.6 cm (4.96 in)

Power Requirements

+5 VDC 1.8A

-5 VDC 0.1A

+12 VDC 0.025A
-12 VDC 0.025A

Ordering Information

cable1 cable2
SCAT1ONN-* none none
SCAT10R2N-* RS232 none
SCAT10R2R2-* RS232 RS232
SCAT10R2R4-* RS232 RS422
SCAT10R2V-* RS232 V.35
SCAT10R4N-* RS422 none
SCAT10R4R4-* RS422 RS422
SCAT10R4V-* RS422 V.35
SCATI10VN-* V.35 none
SCAT10VV-* V.35 V.35
where * can be: C magnetic tape

) D cartridge tape
designating media type for driver software.

Documentation

D-11904-O Installing the Serial
Controller-AT
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Asynchronous FIFO Interface

Technical Data

The HP 27114B Asynchronous
FIFO Interface (AFI) provides a
high-speed parallel connection
between a CIO-based HP 9000
Series 800 System and an
external device.

The interfacing flexibility of
the HP 27114B is enhanced
over the HP 27114A by
increased FIFO control (using a
FIFO counter), more
handshaking modes, and more
control and status lines.

The Hardware Reference
Manual and User’s Design
Guide provide detailed
information on hardware
operation, hardware-software
interaction, and writing
application software.
Documentation includes
application notes and
performance information.

HP 27114B is plug-compatible
with the HP 27114A in all
supported applications where
standard HP-UX drivers are
used.

Features

Backward-compatible with
supported applications of
27114A

Detailed Hardware Reference
Manual and User’s Design
Guide

Handshaking modes: Full
mode (both master and slave)
and FIFO master mode

FIFO buffering using a 24-bit
FIFO counter*

Differential or single-ended line
drivers/receivers**

Separate data input and output
lines

8- or 16-bit transfers, half-
duplex operation

Up to 6 each, user-configurable
control and status lines

FIFO buffer is up to 64 words
for input, up to 58 words for
output ** for single-ended
transmission, order option 003

FIFO Buffer is up to 64 words for input,
up to 58 words for output.

** For single-ended transmission, order

option 003.
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Documentation

Reference Manual: provides
detailed information on
installation, configuration, and
theory of operation. This
manual also includes hardware
troubleshooting information
and schematics and PAL
equations.

Programmer’s Guide:
provides detailed information
on hardware-software
interaction and writing
application software for the
HP 27114B.

Application Notes: provide
examples of HP 27114B AFI
connection to itself, a
Centronics-type device, and a
generic-type device. The
application notes also include
sample application programs.
These notes are included with
the manuals and are also
available separately

(P/N 5958-9044).



Performance Note: provides
detailed performance test
information on specific
configurations of the

HP 27114B. This note is
included with the manuals and
is also available separately
(P/N 5958-9045).

Functional
Specifications

Handshaking Modes

The HP 27114B supports three
handshaking modes to
accommodate the protocols of
various external devices.

Full Master Mode: The full
master mode handshake can be
used with external devices that
require the host to wait for an
acknowledge from the device
before the host can initiate a
data transfer.

Full Slave Mode: The full
slave mode handshake is useful
when the external device
connected to the AFI card must

be the master of the handshake.

This mode allows hardware
support of AFI-to-AFI
communication (one card uses
the full master mode, and the
other uses full slave mode).

FIFO Master Mode: This
mode can be used with external
devices that do not need to
acknowledge a host’s request to
transfer data before the
transfer occurs. This mode is
the same as the pulsed mode
used by the 27114A.

Data Transfer

Protocol: Transfer either 8 or
16 parallel bits at a time. The
backplane channel can operate
either in byte mode or word
mode.

Maximum Transfer Rates:
The theoretical maximum
transfer rate is

4.3 Mbytes/second. Actual
transfer rate is system and
block size dependent. For
complete information on
transfer rate testing, please
refer to the HP 27114B
Performance Note

(P/N 5958-9045).

HP 27114B AFI cabling

All HP 27114B cables come
standard with connectors on
both ends. The reference
manual describes how to cut
and custom wire the cables. A
special male wire-wrap
connector is also included.

. Maxlmum distance differential
mode: 12 meters

¢ Maximum distance
single-ended mode: 3 meters

Line Characteristics

Signal Lines Table 1

Backplane Polling

The HP 27114B is a CIO group
0 polling device, and therefore
must be placed in slots 0
through 7. The default system
slot is slot 5.

Logic Sense: Logic sense in
single-ended mode transmission
can be configured by the user as
specified in the reference
manual. Logic sense in
differential mode can be
configured by custom wiring
the cable or external
peripheral.

Control and Status Bit
Communication

CTL [5:0] Control Qutput:
User-configurable control
output lines are available to
send information from the AFI
card to the external peripheral.
CTL [3:0] are always available
as control lines, while CTL{4]
and CTLI5] can be alternatively
configured as HEND and PDIR
respectively.

RD ‘ [15:01}
sD [15:0}
PCTL

PFLG

CTL [3:01
STS 1 [3:01
PDIR/CTLS
ATTN/STSBE
HEND/CTL4
PEND/STS4

Read Data Bus

Send Data Bus

Peripheral Control Output

Peripheral Flag Input

Control Output Lines

Status Input Lines

Peripheral Direction Output/Control Qutput 5
Attention Input/Status Input 5

Host End Output/Control Output 4
Peripheral End Input/Status Input 4
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STS [5:0] Status Input:
User-configurable status input
lines are available to receive
information from the external
peripheral to the AFI card.
STS [3:0] are always available
as status lines, while STS[4]
and STS[5] may be configured
as PEND and ATTN
respectively.

PDIR Peripheral Data
Direction Qutput: PDIR
defines the data transfer
direction (incoming or
outgoing). The user may select
either PDIR or CTLI5].

ATTN Attention Input: An
asynchronous interrupt line
from the external peripheral.
The user may select either
ATTN or STSI[5].

HEND Host End Output:

The AFI card asserts HEND
when the last output transfer is
about to begin or when the last
input transfer has just occurred.
The user may select either
HEND or CTL[4].

PEND Peripheral End Input:
The peripheral device asserts
PEND to signal the end of the
incoming or outgoing transfer.
The user may select either
PEND or STS[4].

Environmental
Characteristics

The HP 27114B operates in any
CIO-based HP 9000 Series 800
System under the operating
temperature, humidity, and
altitude specifications specified
for the system.

Physical Characteristics

Dimensions: 17.2 em (6.8 in)
long by 17.2 cm (6.75 in) wide.

Weight:

Interface Card, 243 grams
(8.5 02)

3 meter cable, 440 grams
(15.5 02)

Electrical Characteristics

Direct Current
Requirements

Voltage: +5 volts

Typical Current: 2.63 amps
Two standard deviation
current: 2.8 amps

Line Termination
Requirements (receivers):

Single-ended Mode:
Equivalent of 220W/330W
voltage divider (330W to GND)

Differential Mode: 120 W
between + and --lines

The HP 27114B requires the following external device

specifications (table 2).

External Device Specifications Table 2

Minimum Maximum  Typical
External Device Line Driver Requirements
(HP 27114B uses 26LS32B Line Recsivers)
Single-ended Mode:
VOH at IOH = -2.67 mA (max) 24V
VOL at IOL = 24 mA (max) 0.4V
Differential Mode: -
|vOD| at RL = 1200 20V
VOC at RL = 1200 3.0V
External Device Line Receiver Requirements
(HP 27114B uses MC3487 Line Drivers)
Single-ended Mode:
VIH 20V
VviL 0.8V
IH 20.0 vA
IiL -0.4 A
Differential Mode:
VICM (common mode voltage) +7.0V
VTH (differential input threshold voltage) 0.2V
VTL (differential input threshold voltage) 0.2V
VHYS (hysteresis voltage) 50 mV
latVl = 15V 1.2 mA
llatVl = -15V 1.7 mA
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HP 27114B Options:

Ordering Information 004 Replaces 3-meter
‘ terminated cable
The HP 27114B includes: 0B0 Deletes Reference (27114-63001) with
Manual (27114-90004), 12-meter terminated
27114-60101 Printed Circuit Programmer’s Guide cable (27114-63003)
Assembly (27114-90003), 005 Deletes 3-meter
27114-63001 3-meter Application Notes terminated cable
terminated cable (5958-9044), and (27114-63001)
1252-1643 96 pin male Performance Note
wirewrap connector (6958-9045)
27114-90004 Reference Manual 002 Adds loopback test hood
27114-90003 Programmer’s (27114-60002)
Guide 003 For single-ended
5958-9044 Application Notes transmission, adds 6
§958-9045 Performance Note single inline pin resistor
packs (1810-0906 and
1810-0677)
Standard Items Options
Printed Clrcult Assembly
differential 002 004
cable Adds Loopback 12-meter
Test Hood differential
cable
- Instead of
3-meter
-m____ 96-pin wirewrap differentlal cable
connector for
application connection
Hardware
Hefarance Desion 003 005
Manual Guide ™ cix SIP Deletes 3—meter
== resistor differentlal cabie
= Packs
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Data Communications Interface

Technical Data

The HP 98628A Data
Communications Interface
enables your workstation to
communicate with any device
that is compatible with
standard asynchronous or
HP Data Link data
communication protocols.
Devices can include various
modems or link adapters, as
well as equipment with
standard RS-232-C* or current
loop links.

Features

Asynchronous Serial
Communications including
RS-232-C (CCITT V.28/V.24),
RS-449, RS-423, and RS-422
Distributed System
Network/Data Link support for
communication to HP 1000
Terminal Emulation software
compatibility for
communication with other
computers

Data formats of 5, 6, 7, or 8
bits/character and 1, 1.5, or 2
stop bits

Selectable odd, even or no
parity and fixing parity bit to 0
orl

R8-232-C is a data communication
standard established and published by
the Electronic Industries Association
(EIA). Copies of the standard are
available from the association at

20001 Eye Street N.W.,

Washington D.C. 20006.

Its equivalent for European applications
is CCITT V.24.
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Functional
Specifications
Data Rates
Standard data rates available
with internal clocking:
50 75 110 134.5
150 200 300 600
1200 1800 2400 3600
4800 7200 9600 19200
Interrupt Capability
The 98628A Serial Interface
Card can be programmed to
interrupt the computer on the
following conditions:
Async:
Data or control block available
Prompt received

Framing and/or parity error
Modem line change (DSR, DCD,
CTS, RD

No activity timeout

Lost carrier or connection
timeout

End-of-line received

Break received



Data Link:

¢ Data block available
¢ Space available for new

transmission block

* Receive or transmit error

¢ Modem line change (DSR, DCD,
DTS, RD)

* No activity timeout
e Lost carrier or connection

timeout
Buffer Size

The 98628A card contains the
following buffer sizes:

Async:
Tx control is 11 blocks of
50 bytes each

¢ Tx data is 549 bytes
¢ Rx control is 99 blocks of

7 bytes each
Rx data is 699 bytes

FDL:

Tx control is 11 blocks of
50 bytes each

Tx data is 549 bytes

Rx control is 11 blocks of
95 bytes each

Rx data is 1049 bytes

Switch Configuration

The following switches are
configurable:

Async/Data Link:

Select Code: The factory
setting is 20; valid select codes
are 8 to 31.

Interrupf Level: The factory
interrupt priority level setting
is 3; valid settings are 3 to 6.

Async/Data Link: Selects
between Async or Data Link
personality; the factory setting
is Asynchronous.

Note: The settings listed below are not
all switch selectable. However, all
values are gelectable through the
CONTROL statement. Values selected
through the CONTROL statement
override the switch settings.

Async:

These settings are active when
the ASYNC/DATA LINK
switch is set to its ASYNC
position.
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Parity-Bits/Character:

A 2-bit switch selects between
the following Parity-Bits/
Character combinations:
None/8, None/7, Odd/7, Even/7;
the factory setting is Odd/7.

Hardware Handshake:

A 2-bit switch selects:
Handshake Off, Non-modem
Connection

¢ Full-duplex, Modem Connection
¢ Half-duplex, Modem

Connection
Handshake On, Non-modem
connection

The factory setting is Full
Duplex, Modem Connection.

Baud Rate: A 3-bit switch
selects between the following
combinations of baud
rates/stops bit settings: 110/2,
150/2, 300/1, 600/1, 1200/1,
2400/1, 4800/1, 9600/1. The
factory setting is 300/1.

Data Link:

These settings are active when
the ASYNC/DATA LINK
switch is set to its DATA LINK
position.

DID: A 3-bit switch selects the
following value for the 98628’s
device address: @, A, B, C, D,
E,F,orG.

Baud Rate: A 2-bit switch
selects the following baud rates:
300, 1200, 9600, or 19200.




Hardware Handshake:

A 2-bit switch selects between:
Handshake Off, Non-modem
Connection

Full-duplex, Modem Connection
Half-duplex, Modem
Connection

Handshake On, Non-modem
Connection

Electrical
Specifications

Card Power Consumption:

+5V at 710 pA typical
+12V at 37 pA typical
12V at 60 pA typical

POD Power Consumption
(supplied by computer):

Data Link Adapter, HP 13264A
+5V 30 A
+12 V typical 160 pA
12V 23 pA

300 Baud Modem, HP 13265A

+5V 100 pA
+ 12V typical 45 pyA
-12v 45 pA
Current Loop Interface,
HP 13266A

+5V 200 pA
+12 V typical 90 pA
12V 80 pA

Ordering Information

Earliest Language Version
Required: BASIC 2.0, Pascal

1.0, HPL 2.0, AND HP-UX 2.0.

The HP 98628A includes:

98628-66504 Data
Communications Card
98046-90005 Data Comm
Manual

98628-90001 Installation
Manual

HP 98628A Options:

001 4.9-meter (16 ft)
RS-232-C DTE (male)
cable (P/N 5061-4215)
with test connector
(P/N 1251-6625)

002 4.9-meter (16 ft)
RS-232-C DCE (female)
cable (P/N 5061-4216)
with test connector
(P/N 1251-6624)

003 4.9-meter (16 ft)
RS-449/423 DTE (male)
cable (P/N 5061-4250)
with test connector
(P/N 5061-4220)
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Supported Connection
Products:

HP 13264 A Data Link Adapter
for use in HP 1000- or

HP 3000-based Data Link
network applications

HP 13265A Modem for
asynchronous connections up to
300 baud, including built-in
autodial capability.

HP 13266A Current Loop
Adapter for use with current
loop links or devices.

Fuse for Replacement/
Spare: 2110-0712



Direct I/O Asynchronous
8-Channel Multiplexer

Technical Data

The HP 98638A Multiplexer
MUX) provides 8 asynchronous
EIA RS-232-C compatible ports
with full duplex modem control
capability or an optional
RS-422 interface in a direct
connect mode. It connects up to
8 devices to the HP 9000

Series 300 DIO-II systems. A
wide range of configurable
transmission modes and
formats permits hardwired and
remote connection of various
CRT terminals, printers,
plotters, and other
asynchronous devices.

Features

8 full-duplex asynchronous
serial I/O ports with 10-wire
modem control capability, with
the RS-232-C interface,
satisfying European license
requirements

EIA RS-232-C, V.24 and V.28
compatibility

¢ Full-duplex modem support
¢ Programmable data rates for

each channel up to 19.2 Kbaud
Programmable character size:
7 or 8 data bits

Parity, overrun, framing error
check detects transmission
faults

Programmable parity: odd,
even, or none

Programmable number of stop
bits: 1or2

Firmware-based self-test helps
assure interface integrity
Programmable device Xon/Xoff
handshaking to pace MUX
input and output transmission
Device CTS handshaking to
pace MUX input and output
data transmission

¢ Onboard buffering
¢ Programmable interrupt

interval -

* Special Character recognition
¢ System console support

Functional Description

The HP 98638A MUX is used
for interfacing either up to 8
EIA RS-232-C, or up to 8
RS-422 compatible devices to
the HP Direct I/O backplane
(all RS-232-C or all RS-422).
The MUX provides a Z-80A
microprocessor-based interface
and accesses the 8K x 8
EPROM which contains
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power-up, self-test, and code
necessary to manage the
onboard FIFO buffers.

Data will be passed between
the card and the host in circular
FIFO data buffers. This
buffering scheme allows the
host to receive multiple
characters per interrupt, thus
decreasing the interrupt
servicing overhead of the host.

Functional
Specifications

Capacity

Channels: 8 full duplex
channels modem connect ports,
with the RS-232-C interface.
Full duplex refers to the card’s
ability to simultaneously
transmit and receive data.
However, this may be limited
by the half-duplex nature of the
Direct I/O backplane.

Buffering: There are a total of
sixteen circular FIFO data
buffers; eight (127 character)
receive buffers and eight



(16 character) transmit buffers
(one for each port).

Software: Supported on all
HP 9000 Series 300 computers
running HP-UX version 6.5 or
later.

Communications

Interface Level: RS-232-C,
CCITT V.24 and V.28. RS-422,
V.11.

Data Rates: Baud rate
defaults to 9600 and is software
programmable to any of the
following rates: 110, 134.5,
150, 300, 600, 1200, 2400, 4800,
7200, 9600, 19200.

Modem Support includes:
2 modem modes: simple and
CCITT

2 senses: originate mode/auto
answer mode

Timers available:
CCITT  Simple
Mode Mode
Connection timer X
DCD lost timer X
No-activity timer X
Hang-up timer X X

Throughput: The
98638A8-Channel MUX will
support 8 interactive terminal
users running character mode
at 19.2K baud. Other RS-232
applications which may
simultaneously send and
receive data over all eight ports
should be run at 9600 baud or
slower. Aggregate MUX
throughput may be limited by
the load present on the host
Processor.

Handshaking: The MUX card
is capable of pacing both
inbound and outbound data via
CTS handshaking or via an
Xon/Xoff type of protocol. The
Xon/Xoff characters are
software programmable and can
be managed by a user
application. Alternatively, the
host can program the MUX
card to automatically manage
Xon/Xoff flow control, thus
avoiding any character loss.
Since Xon/Xoff may be under
application control, no-data-loss
is guaranteed only if the MUX
is responsible for automatically
managing flow control. CTS
handshaking is available on all
ports. Simple or unbuffered
RS-232-C devices that use

Supported Signal Lines - Table 1.

RS-232-C V.24 Default Description 10
AB 102 SG Signal Ground N/A
BA 103 sD Transmitted Data o)
BB 104 RD Received Data |
CA 105 RS Request to Send (e}
CB 106 cs Clear to Send |
cc 107 DM Data Set Ready |
cD 108.2 TR Data Terminal Ready o}
CF 109 RR Received Line |
Signal Detector
CH 111 SR Signal Rate Selector o}
CE 125 IC Ring Indicator |
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hardware handshaking can be
connected.

Communication Mode:
Asynchronous, bit serial

Break Detection and
Transmission: Break
condition is recognized by the
interface and results in sending
and interrupt to the host.
Break condition can also be
generated by the MUX at the
request of the host.

Interrupts

Host-to-Card (non-specific):
Modem Output Change

¢ Timer Off/On

Self-Test On

Host-to-Card (port-specific):
Configuration Data Change

¢ Transmit Buffer not Empty

Send Break

Card-to-Host (non-specific):
Timer

Interrupts host every 16
milliseconds. This signals the
host to receive any characters
that might be in the receive
buffers.

Modem Input Change
Self-Test Complete

Card-to-Host (port-specific):

* Special Character Received

Received character matches
host programmed bit map
character.

Buffer Empty

Edit Functions

Edit functions such as
backspace, character delete,



and line delete are passed to
the host and managed by the
host operating system.

Electrical
Specification

Direct Current
Requirements RS-232:

Typical Two-Standard

Voltage Current Deviation

Current

+5 1.8A 1.8A

+12 0.12A 0.14A
-12 0.12A -

RS-232 (Option 1C8):

Typical Two-Standard

Voltage Current Deviation

Current

+5 1.8A 1.88A

+12 0.30A 0.33A
-12 OA

Total Power Consumption:
10 watts (maximum)

‘ Physical Specifications

Dimensions: 290 mm
(11.42 in) long, by 210 mm
(8.27 in) wide.

Weight: Interface Card,
580 grams (20.7 oz); Cable and
ADP panel, 740 grams (26.4 02).

Environmental
Characteristics

Operating Temperature:
0°C to 70°C (32°F to 158F). It
survives (non-operating) from
-40°C to 85°C (-40°F to 185°F).

Operating Humidity: 5% to
95% Relative Humidity at 40°C
(104°F)

Ordering Information

98638A 8 Port MUX for S/300
DIO-U Systems. Eight port
asynchronous MUX with
RS-232 interface and modem
control on all ports. The base
product includes the printed
circuit assembly, cables,
installation manual, and a
distribution panel with an
RS-232 interface.

Interface Option (optional)

This option replaces the RS-232
interface with an RS-422
interface. 1C8 RS-422 Interface

Media Options (must order
one)

Software contains the Loopback
Test Utility required for
HP-UX 6.5 onwards, and 7.X.
must order one option AAQ per
system that is running HP-UX
6.5 onwards, and 7.X. Option
1AW may be ordered for
additional MUX’s on the same
SPU.

AA0 %-inch Cartridge Tape.
For HP-UX 6.5 onwards, and
7.X This option is not
required for HP-UX version
8.0 or later.

1AW Delete Software

This option should be ordered if
the MUX is used with

HP-UX 8,0 or later.

Connection to RS-232
Modems

40233A 5-meter 25-pin
M-25-pin M

31

Computer End Data Set End

Pin Number Pin Number
1 1
2 3
3 2
4 8
6 20
7 7
8 4
9 22
20 6
22 S
Related Products

Recommended Peripheral
Cables

For direct connection to RS-232
terminals, printers, plotters,
etc.

40234 A 5-meter 25-pin
M-25-pin M, pins 1-8, 20 wired
end-to-end. :

92219R 15-meter 25-pin Male
to 25-pin Male direct connect
cable (98642-66507).

92219SD 5-meter 25-pin Male
to 25-pin Male modem cable
(98642-665086).

The cables listed above are
available from the HP Direct
Marketing Division (DMK).

Self-test loopback connectors
are available for optional use
with the on-card self-test.
Order 5181-2030 EIA 25-pin
Test Hood from the

HP Corporate Parts Center.

Recommended Modems

HP 37212A Standalone Modem
92205A Hayes Smart Modem
1200 :

Racal-Milgo MPS 1222 (Europe)
US Robotics 2400 Baud

Bell 212A



Channel I/0 Asynchronous
16-Channel Multiplexer

Technical Data

The HP 98190A Multiplexer
(MUX) provides

16 asynchronous EIA RS-232-C
compatible ports with full
duplex modem control
capability or an optional
RS-422 interface in a direct
connect mode. It connects up to
16 devices to the HP 9000
Series computer models 825,
835, 840, 845, 850, 855, 870,
635, and 645. A wide range of
configurable transmission
modes and formats permits
hardwired and remote
connection of various CRT
terminals, printers, plotters,
and other asynchronous
devices.

Features

16 full-duplex asynchronous
serial I/O ports with 10-wire
modem control capability
satisfying European license
requirements

EIA RS-232-C, V.24 and V.28
compatibility

¢ Full-duplex modem support

¢ Programmable data rates for

each channel

Programmable character size: 7
or 8 data bits

Programmable number of stop
bits: 1 or 2

Parity, overrun, framing error
check detects transmission
faults

Programmable parity: odd,
even, or none

Firmware based self-test helps
assure interface integrity
Programmable device
XON/XOFF handshaking to
pace MUX input and output
data transmission

On-board buffering with DMA
capability to send/receive data
to/from host for multiple ports
in a single transfer

Functional Description

The HP 98190A MUX is used
for interfacing either up to

16 EIA RS-232-C, or up to

16 RS-422 compatible devices to
the HP Channel /O backplane
(all RS-232-C or all RS-422),
The MUX provides a
microprocessor-based interface.
It monitors the download
process and verifies the
integrity of the code. The
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download application software
has been optimized for
character-at-a-time I/O.

Functional
Specifications

Capacity

Channels: 16 channels - full
duplex

Buffering: On-board buffering
with DMA capability to
send/receive data for multiple
ports in a single transfer and to
increase throughput and reduce
host CPU interrupts

Transmit Buffer Size:
255 bytes per port

Receive Buffer Size: Two
8K hyte buffers which are
dynamically allocated over all
sixteen ports

Software: Supported on all
HP-UX based HP 9000

Series 800 computers running
HP-UX version 6.2 or later



Communications

Interface Level: RS-232-C,
CCITT V.24 and V.28

Data Rates: Baud rate defaults
to 9600 and is software
programmable to any of the
following rates: 75, 150, 300,
600, 1200, 2400, 4800, 9600,
and 19200.

Modem Support includes

- 2 modem modes: simple and
CCITT

- 2 senses: originate mode,
auto-answer mode

- available timers:

CCITT Simple
Mode Mode
Connection timer X
DCD lost timer X
No-activity timer X
Hang-up timer X X

Throughput: Support data
throughput of 19.2K baud
simultaneously on each
channel. The global
performance of the MUX is
dependent on the HP 9000
Series 800 computer
performance.

Handshaking: The MUX card
i8 capable of pacing both
inbound and outbound data via
an “XON/XOFF” type of
protocol. These “XON/XOFF”
characters are software
programmable and can be
managed by a user application.
Alternatively, the host can
program the MUX card to
automatically manage
“XON/XOFF” flow control, thus
avoiding any character loss.
Since “XON/XOFF” may be
under application control,

no-data-loss is guaranteed only
if the MUX is responsible for
automatically managing flow
control.

Supported Signal Lines: (See

table 1)

Table 1: Supported Signal Lines

RS-232-C V.24 Default
AB 102 SG
BA 103 sD
BB 104 RD
CA 108 RS
cB 106 (o]}
ccC 107 DM
cb . 108.2 TR
CF 108 RR
CH 111 SR
CE 125 IC

Description 110

>

Signal Ground . N
Transmitted Data
Received Data
Request to Send
Clear to Send

Data Set Ready
Data Terminal Ready
Received Line Signal
Detector

Signal Rate Selector
Ring Indicator

-0—--0-0

-0

Communication Mode:
Asynchronous, bit serial

Edit Functions
Edit functions such as

backspace, character delete,
and line delete are passed to

the host and managed by the
host operating system.
Electrical
Specification
Direct Current
Requirements RS-232:
Typical Two-Standard
Voltage Current Deviation
Current
+5 1.8A 1.6A
+12 0.24A 0.28A
-12 0.12A 0.14A
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RS-422 (Option 1C8):

Typical Two-Standard
Voltage Current Deviation
Current
+5 1.2A 1.3A
+12 0.30A 0.33A
-12 0A

Physical Specifications

Dimensions: 17.3 ¢cm (6.8 in.)
long, by 17.2 em (6.75 in.) wide.

Weight: Interface Card,

270 grams (9.5 oz); Cable and
RS-232 panel, 723 grams

(26 o02).

Environmental
Characteristics

Operating Temperature: 0° C
to 55°C (32°F to 131° )

Operating Humidity: 5% to
95% RH @ 40 C (104° F)




Ordering Information

98190A Channel I/O

Asynchronous 16-Channel

MUX The base product contains

the following components:

= 16-Channel MUX Printed
Circuit Assembly (PCA)

- Installation manual

- Two RS-232-C Active
Distribution Panel (ADP)

= 3 Meter Y-Cable, PCA to
ADP

Media Options: (must order
one) Software contains a driver
support for HP-UX 7.X. MUST
order ONE option “AA0” or
“AAl” per system that is
running HP-UX 7.X. Option
“1AW” may be ordered for
additional MUX’s on the same
SPU.
AAO0 %" Cartridge Tape. This
option is not required for
HP-UX 8.0 or later.
%" Magnetic Tape (1600
bpi). This option is not
required for HP-UX 8.0
or later
1AW Delete Software. This
option should be ordered
if the MUX is used with
HP-UX 8.0 or later.

AAl

Cable Option: (may order one)
001 Replace cable with 10
Meter Extension Cable

Interface Option: (may order
one) This option replaces the
two RS-232 ADPs with two
RS-422 ADPs and adds one
loopback test hood.

1C8 RS-422 Interface

Related Products

Recommended Peripheral
Cables for direct connection to
RS-232 terminals, printers,
plotters, etc., minimum wiring
requires pins 1, 2, 3, 7 to be
wired end-to-end.

13242M 5-meter 25-pin
M-25-pin M, pins 1-8, 12, 15,
17, 20, 22, 24 wired end-to-end.

13242N 5-meter 25-pin
M-25-pin M, pins 1-8, 12, 15,
17, 20, 22, 24 wired end-to-end;
11 and 19 are switched.

13242Y 5-meter 25-pin
M-25-pin M, pins 1-3, 7 wired
end-to-end.

92219G 3.8-meter 25-pin
M-25-pin M, pins 1-8, 11, 12,
19, 20, 22, 23, 25 wired
end-to-end.

40234 A 5-meter 25-pin
M-25-pin M, pins 1-8, 20 wired
end-to-end.

Connection to RS-232
Modems
92219Q 6-meter 25-pin
M-25-pinM
Computer End Data Set End
Pin Number Pin Number
1 1
2 3
3 2
4 8
6 20
7 7
8 4
9 22
20 6
22 5
23 23
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40233 A 5-meter 25-pin

M-25-pin M
Computer End Data Set End
Pin Number Pin Number
1 1
2 3
3 2
4 8
6 20
7 7
8 4
9 22
20 [
22 5
For UUCP direct connect

applications between 98190A
cards, the following cables
could be used:

- 92219Q

- 40233A

- 30062B

The cables listed above are
available from the HP Direct
Marketing Division (DMK).

Recommended
Modems

— HP 37212A Standalone
Modem

— 92205A Hayes Smart Modem
1200

- Racal-Milgo MPS 1222
(Europe)

~ US Robotics 2400 Baud

- Bell 212A



HP-PB 16-Channel
Asynchronous Multiplexers

Technical Data

The 16-channel Asynchronous
Multiplexers provide a means
to connect up to sixteen
asynchronous serial devices to
PA-RISC HP9000 Series 800
Computers which use the
HP-PB (Hewlett-Packard
Precision Bus) as their primary
system input/output bus (8x2
and 8x7 Series ) and have
HP-UX operating system
version 8.0 or later installed.

Based on on-board
microprocessor and memory,
the Multiplexer handles data
transmission and control,
inbound and outbound traffic
flow control, and modem
signals control. It is thus an
intelligent and powerful 10
card freeing the system CPU of
traffic overhead and
guaranteeing data integrity
and no character loss.

The 16-channel multiplexers
provide one of the following
solutions:

J2092A: 16 RS-232-C
compatible ports for direct
connection

J2093A: 16 RS-423-A
compatible ports for direct
connection requiring long
distance cabling

J2094A: 16 RS-232-C
compatible ports for direct and
remote connection with support
of full duplex modem control

A wide range of configurable
transmission modes and
formats permits hardwired and
remote connection of various
CRT terminals, printers,
plotters, and other
asynchronous devices.

Features

Feature set common to the
three products:
Programmable data-rate for
each channel

Programmable character size: 7
or 8 data bits

Programmable number of stop
bits: 1 or 2

Parity, overrun, framing error
check detects transmission
faults

Break detection and generation
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Product Numbers
HP J2092A, J2093A, J2094A

Automatic and programmable
device XON/XOFF
handshaking to pace MUX
input and output data
transmission

Programmable parity: odd,
even, or none

On-board buffering to
send/receive data to/from host
for multiple ports

Firmware based self tests
executed at “power-on”

A customer diagnostic utility is
available to verify
hardware/software and data
path integrity for each port
with the use of loopback hood
supplied with the product
Online diagnostic tools are also
available to support engineers
to troubleshoot the card

Features specific to the J2092A
product:

EIA RS-232-C and V24/V28
compatibility for data only
connections (no modem control)
on default DB-25 female
standard connectors provided
with the product, or on
customized connection scheme
Line speed up to 38.4 kb/s



¢ Remote support of the card is
possible through the use of the
diagnostic tools.

Features specific to the
J2093A product:

¢ EIA RS-423-A and V10
compatibility for data only
connections (no modem control)
on the default DB-25 female
standard connectors provided
with the product, oron a
customized connection scheme.
This allow the operation of
RS-423 & RS-422 devices such
as HP terminals (HP700/32,
HP700/92, HP700/94,
HP2392A) and HP printers
(HP LaserdJets) at distances up
to 1200m.

¢ Line speed up to 38.4 kb/s

Features specific to the
J2094A product:

e EIA RS-232-C and V24/V28
compatibility for connection of
terminals, modems, or serial
printers on DB-25 standard
connectors.

o All lines support full-duplex
modem control (8 signals per
channel) which permit
point-to-point dialup or leased
line operation. .

¢ Three types of modem protocol
are supported:

- Bell protocol, 2 signals: DTR
and DCD

- CCITT protocol,6 signals:
DTR,DCD,DSR,RTS,CTS,RI

- No protocol, user can handie
8 signals (4 input/4 output)

¢ Line speed up to 19.2 kb/s.

¢ Hardware flow-control
capability through the use of
CTS/RTS signals.

¢ Remote support of the card and
connection panels is possible
through the use of the
diagnostic tools.

Functional Description

The 16-channel Asynchronous
Multiplexers comprise three
major functional assemblies:

® The MUX card: A single width
HP-Precision Bus card that
interfaces with the system
backplane

¢ Two “distribution panels” (8
ports each) offering standard
DB-25 connectors for peripheral
attachment. For the J2092A
and J2093A products, they are
known as “Direct Distribution
Panel - DDP.” For the J2094A
product, they are known as
“Active Distribution Panel -
ADP I1.” These distribution
panels can be rack mounted in
standard 19" bays. (Refer to
the section “related products” of
this data sheet for more details)

Optionally, these distribution
panels can be removed for the
direct connect multiplexers -
J2092A, J2093A - thus allowing
the MUX to be linked to any
type of connectors or cabling
scheme (i.e. RJ11, RJ45, punch
panels, data switches...). See
“functional specification”
section of this data sheet for
connector pin-out.

¢ The link cable between the

MUX card and the distribution
panels (4 meters).
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At the heart of the

HP 16-channel multiplexers is
a circuit card that contains a
68000 microprocessor and
associated PROM and RAM
memory. The 128 Kbyte
PROM contains the power-up
self-test and system support
code. The code downloaded
from the host is stored in the
256 Kbyte RAM. Download
operation and card diagnostics
are performed through a special
supervisor on-card buffer.

Functional
Specifications

Buffering: On-card buffering to
send/receive data for multiple
ports to increase throughput
and reduce host CPU load.

Transmit Buffer Size: 255
bytes per port

Receive Buffer Size: 511
bytes per port

Software: HP 9000 Series 800
HP-UX revision 8.0 or later



Communications To allow flexible and
customized cabling scheme
Signals available on the DB-25 using connectors other than the
connectors of either the DDP or default DB-25 connectors
ADP II for the RS-232-C distribution panels, the direct
products. connect products - J20924,
J2093A - offer on the MUX card
a single sub-D high density 78
. Input/  Connector  Connector ping connector (female) for the
Izig-z-c V.24 Abbrev. Description Output oP':nAI\‘I);cil I:u: glg; 16 p f)rts. To facilitate cable
realization, a 78 pins connector
AA 101 Pfotective Ground N/A 1 1 (male’ to crimp) is supplied
£ g s SeWemn  NA 77 itk o product when the
BB 104 RD Receive Data ] 2 2 default distribution panels are
CA 105 RS Request to Send 0 8 N/A deleted through the product
¢ o m o Smmam ) M tonGeoren
co 108 TR Data Terminal Ready ) 6 N/A  information below)
CF 109 RR D.ata Carrier Detect | 4 N/A
G5l geemwsdes o @ NA Pinoutof the 78 Pins
- -— GPO Gen. Purpose Output O s N/A Connector:
Naming convention for the pin
name in the table:
Signals available on the DB-25 * Each of the 16 ports use up to 4
connectors of the DDP for the wires
RS-423A product for connection - NtxP = Transmit Data (O
of RS-423 or RS-422 devices. output signal
- txP = Transmit Data (+)
output signal (GROUND for
Description Input/ Connector RS-232-C)
Output Pin Nos on DDP ~ NrxP = Receive Data (_)
Protective Ground _— 1 input signal
Transmit Data {+) o] 18& 16 - rxP = Receive Data (+)
Foar o ) ° e, input signal (not used o
Receive Data (-) | RS-232-C)

25&2

Note: The pins 15, 17, 19, 25 provide
compatibility with the RS-423 interface.
The signals are also provided on pins
186, 3, 14, 2 to offer an interface
compatible with the standard
mechanical interface: RS-530.
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- Where P is the port number
(from 0 to 15). The pins
unused in the connector are
noted: NA



Name Pin No Name Pin No
Ntx8 A1l Ntx9 c1
Nrx8 A2 Nrx9 c2
Ntx10 A3 Ntx11 c3
Nrx10 A4 Nrx11 ca
Ntx12 AS Ntx13 c5
Nrx12 A8 Nrx13 cé
Ntx14 A7 Ntx15 c7
Nrx14 A8 Nrx15 cs
NA A9 NA co
NA A10 NA c10
NA A1l NA c11
NA Al12 NA ci12
Ntx0 A13 Ntx1 c13
NrxO Al14 Nrx1 Ccil4
Ntx2 A15 Ntx3 Cci15
Nrx2 A16 Nrx3 (3 ]:)
Ntx4 A17 Ntx5 c17
Nrx4 A18 Nrx5 cis8
Ntx6 A19 Ntx7 c19
Nrx6 A20 Nrx7 c20
tx8 B1 tx9 D1
rx8 B2 x9 D2
tx10 B3 11 D3
<10 B4 x11 D4
tx12 BS tx13 D5
<12 B6 rx13 D6
tx14 B7 tx15 D7
rx14 B8 <15 D8
NA B9 NA D9
NA B10 NA D10
NA B11 NA D11
tx0 812 tx1 D12
<0 B13 <1 D13
>3 D14 tx2 B14
~x3 D15 rx2 B15
tx4 B16 x5 D16
x4 B17 rx5 D17
tx6 B18 tx7 D18
rx6 819 <7 D19

Data Rates: Baud rate defaults  Note regarding the J2093A

to 9600 and is software product: The maximum baud
programmable to any of the rates/distances supported are
following rates: 75, 150, 300, the following:

600, 1200, 2400, 4800, 9600,
19200. In addition, 38400 bits/s

is supported with J2092A and

J2093A products.

cross talk between pairs bits/sec meters/(feet)

1 volt (RS 423 recommendation) 0 to 38400 300/(1200)

2 volts (with HP peripherals) 0 to 19200 1200/(4000)
38400 300/(1200)
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Throughput: The 16-channel
Multiplexer hardware and
firmware is able to support an
inbound data throughput of
19.2 K baud simultaneously on
each channel (or 38.4 K baud
simultaneously on 8 channels),
without character loss when
flow control is activated, or an
outbound data throughput of
19.2 K baud simultaneously on
each channel. However, the
global system performance of
the system is dependent on the
customer application and on
the HP 9000 HP-PB Series 800
computer load and
performance.

Communication Mode: Bit
serial, asynchronous.

Break Detection and
Transmission: Break
condition is recognized by the
interface, and message is sent
to the host. Break condition
can also be generated by the
MUX at the request of the host.

Device Handshakes: The
MUX is capable of pacing both
inbound an outbound data via
an “XON/XOFF” type of
protocol. The “XON/XOFF”
characters are programmable.
The host may program the
MUX card to automatically
manage “XON/XOFF” flow
control, thus avoiding any
character loss. The
“XON/XOFF” may also be
under application control, but
no data loss is guaranteed only
if the MUX is responsible for
flow-control.



In the J2094A product, in Installation and

addition to the XON/XOFF Support

flow control mode, inbound and

outbound data flow can be The J2092A product is usually
managed by the MUX card bundled with the system when
through the use of CTS/RTS purchased with the system
modem signals. option 60x, however, it may

also be purchased, as an add-on
product as can the J2093A and
J2094A products. All three
products are customer
installable, however, customers
can choose to purchase
installation services from
Hewlett-Packard if they wish.

Edit Functions: Edit functions
such as backspace, character
delete, and line delete are
passed to the host and managed
by the host operating system.

Diagnostics: A self-test is
performed at power-on by the
system on all cards. Visual

status indicators exist on the
MUX panel. Two LED
indicators monitor the ADP II
Physical Specifications
Height Width Depth Woeight
MUX card 29.5 mm 100 mm 220 mm 0.25kg
{P/N J209x-60001) {1.15in) (3.90in.)  (8.58in.)
ADP I} box 257 mm 110 mm 32 mm 0.4kg
{P/N 5062-3054) (10.12in)  (4.29in.)  (1.25in.)
DDP box 215 mm 100 mm 30 mm 0.7kg
{P/N 5062-3066) {8.47 in.) (3.94in)  (1.18in.)
Electrical Specifications
Direct Current Requirements:
Voltage J2092A J2093A J2094A
MAX current MAX current MAX current
+5 1.10 A 1.10 A 1.70 A
+12 0.08 A 0.20 A ‘ 0.30 A
12 0.08 A 0.15 A 0.15 A

Note for the J2093A: max current on -12V is 0.25 A if a multireceiver
configuration is used.
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status (power-on and link) of
J2094A.

A customer diagnostic utility is
available to perform
verification of each port data
path through the use of a
loopback hood provided with
the product.

Additional online diagnostics
and reset capabilities are
provided through the system
diagnostic environment (DUI)
for use by HP Customer
Engineers.

Support Services:
Hardware/Software support
services available for this
product are included in the
System Support services.

Ordering Information

The 16-channel RS-232-C direct
connect multiplexer (J2092A)
with DB-25 connectors is
bundled with the HP 9000
Series 800 systems when
ordered with the system option
60x (refer to the HP9000
configuration guide). For
add-on cards or other
configurations, use the
following:

J2092A HP-PB 16 channel
RS-232-C Direct Connect
Asynchronous Multiplexer

J2093A HP-PB 16 channel
RS-423-A Direct Connect
Asynchronous Multiplexer
J2094A HP-PB 16 channel
RS-232-C MODEM Connect
Asynchronous Multiplexer

Software media options (MUST



add one of them for use in a

system running HP-UX 8.0):

AAQ0 software on 4" cartridge
tape

AAl software on %" magnetic
tape

AAH software on DDS
cartridge

Interface option (can order with

J20924A, J2093A products):

1BZ delete the DB-25 port
connection kit” (cable
and DDPs)

The J2092A includes the
following assemblies:
-~ 1 * MUX card: J2092-60001
- 1 * link cable: 5062-3052
-~ 2 * DDP: 5062-3066
-1 * loopback hood: 5181-2030
-1 * installation manual:
5959-4972

The J2093A includes the

following assemblies:

- 1 * MUX card: J2093-60001

- 1 *link cable: 5062-3052

- 2 * DDP: 5062-3066

- 1 * loopback hood: 5181-2030

- 1 * installation manual:
5959-4972

The J2094 A includes the

following assemblies:

- 1 * MUX card: J2094-60001

= 1 * link cable: J2094-60004

- 2 * ADP: 5062-3054

- 1 * installation manual:
5959-4972

Related Products

The DDP and ADP II are
standalone hoxes but may be
rack mounted in standard
cabinets such as the 46298B/C
(EIA19inchx Imorx1.6 m)

especially when used in large
configurations.

A DDP/ADP Rack Installation
Kit has been designed specially
to install the DDP/ADP into the
above cabinets. Refer to the
D2350A product.

Recommended
Peripheral Cables

be connected to the CTS/DTR
(pins 5/20) of the device.

Description of the cables:
40234 A 5m (16ft), 25-pin M to
25-pin M connector

40233A 5m (16ft), 25-pin M to
25-pin M connector

13242M 5m (16ft), 25-pin M to
25-pin M connector
13242N 5m (16ft), 25-pin M to

DDP (RS-423) connected to an 25-pin M connector
RS-423 or RS-422 device: The 13242Y 5m (16ft), 25-pin M to
cable length and the 25-pin M connector
terminal-end connector type are  40242Y 5m (16ft), 25-pin M to
highly dependent upon the 25-pin M connector, RFI filtered
layout of system and 40242M 5m (16ft), 25-pin M to
peripherals and upon the 25-pin M connector, RFI filtered
terminal used. Therefore, 92219Q 1m (3.3ft) 25-pin M to
customized cables should be 25-pin M connector
made using the pin-out given in
the functional specifications
above.

Recommended Also supported
ADP Il connected to a modem 40233A 92219Q
ADP |l connected to a terminal 40234A 40242Y, 13242Y
(without hardware flow control) 40242M, 13242M

13242N

DDP (RS-232) connected to a terminal 40234A

40242Y, 13242Y
40242M, 13242M,
13242N

Note: A DDP or ADP II port (RS-232-C)
will be considered as: - an HP standard
DTE at the termination of a 40233A
cable - an HP standard DCE at the
termination of a 40234A cable

ADP II connected to a device
using the “hardware flow
control”: A cable should be
made using the ADP II pin-out
in the functional specification
above. In addition to the data
signals, the RTS/CTS signals
(pins 8/22 of the ADP IT) must
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Note: Cables like the 13242M/N,
40242M and 92219Q have the line 23
connected which is used for internal
loopback selftest. If the device attached
to the cable monitors-this line during
the selftest, it could result by a selftest
error message.

Note that RS-232-C Standurd is limited
by cable capacitance. HP will support
the use of non-HP RS-232-C cubles
provided that the cables used are
compliant with RS-232-C
recommendations.



[ﬁﬁ HEWLETT

PACKARD

Direct I/O HP-IB* Interface

Technical Data

The HP 98624A HP-IB*
Interface card implements the
IEEE 488-1978 (and the
supplement IEEE 488A-1980)
Standard Digital Interface for
Programmable
Instrumentation. The interface
can communicate with as many
as 14 HP-IB compatible
instruments connected with a
maximum of 20 meters (65.5
feet) of cable.

Functional
Specifications

Input/Output Lines

Either bi-directional data lines
provide data input/output;
three lines are for control and
five lines are used for Interface
Management. (see figure 1)

Maximum Transfer Rates

See table 1 for transfer rates for
the HP 98624 A HP-IB interface
and the internal HP-IB that is
standard on the system.

Interface Functions

The chart below specifies the
level of implementation in

terms of IEEE 488-1978
mnemonics. The Device

Product Number
98624A

Trigger, Device Clear, and
Remote/Local state responses
are achieved by programming
the Series 200 computers for
end-of-line interrupts on those
conditions.

A

DEVICE A
ABLE TO
TAK USTRN, [
AND CONTROL
£G, CONPUTER
DATA BUS
DEVICE B <..r
ABLE TO
wxan (S
LSTEN
€6, DIGITAL
- HANDSHAKE
- CONTROL LINES
DEVICE C
ONLY ABLE L‘
0 LSTEN
{EG, SIGNAL GENERAL
INTERFACE
o —'~F MANAGEMENT
DEVICED P
ONLY ABLE | 3
o Tax <E>
‘ )00 L.8DATA
EG, COUNTER NPUT
DAV (DATA VALID)
L NAFD (NOT READY FOR DATA
NOAC (NOT DATA ACCEPTEDS
L FC INTERFACE CLEAR
L ———————— AT ATTENTION
L —— 5RO (SEAVICE REQUEST
L RENREMOTE ENABLE)

EQI END OR IDENTIFY)

* The Hewlett-Packard Interface Bus
(HP-IB) is HP’s implementation of
IEEE Standard 488-1978: “Digital

Interface for programmable

instrumentation” and identical ANSI

Standard MC 1.1.
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The term “HP-IB” is also used to
identify Hewlett-Packard instruments
conforming with this standard.



Maximum Transfer Rates Table 1

BASIC 2.0
Handshake

BASIC Advanced Program Binary Capability

Interrupt, burst

Fast handshake

DMA, regular
HPL 2.0

Interrupt

Fast read/write

DMA, regular

Input Output
(bytes/e) {bytes/s)
42 K 65 K

40 K 55 K
110K 80 K
340K 270 K
6K 6 K
42K 70K
330K 230K

Interrupt Capability Table 2

The internal and 98624A HP-IB are capable of generating interrupts under the
following conditions {Pascal has no interrupt capabilities):

HPL BASIC
Controller addressed X X
Talker addressed X X
Listener addressed X X
Service Request (SRQ) detected X X
Parallel Poll configuration change X
EOI received X
Serial Poll active X
Remote/Local configuration change X
MY Address made change X
Group Execute Trigger received X X
Source handshake error X
Unrecognized universal command X
Unrecognized address command X
Secondary command received X
Device Clear received X X
Interface Clear detected X X
13 Controller
DMA Capablllty System Control C1
IFC & Take Charge c2
The internal and HP 98624A REN c3
HP-IB interfaces are optionally Respond SQR c4
. Miscellaneous control CSs
capable of carrying out DMA Drivers E2
transfer via the two-channel
Card. Byte Mode DMA and See table 2.
Regular (no Burst) DMA
transfers are supported. Switched Configuration
Source Handshake SH1 The follo .g switches are
Acceptor Handshake AH1 conﬁgurable'
Talker T6
Listener L4 .
Service Request SR1 Select Code: The ‘factory
Remote/Local RL1 select code setting is 8 (select
Parallel Poll PP1 code 7 for internal HP-IB);
Device Clear DC1
Device Trigger DT1
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valid select codes settings are:
HPL - 1-6,8-15
BASIC & Pascal 8-31

Interrupt Level: The factory
priority level setting is 3
(internal HP-IB level is 3);
valid interrupt level settings
for the HP 98624 A are from 3
to 6.

Interface Bus Address:

A 5-bit talker/listener address.
The factory-set bus address for
the HP 98624A is 21 decimal
(21 for internal HP-IB; if the
computer is not a system
controller, then its default bus
address will be 20); the

HP 98624 A card can have a bus
address setting from 0 to 30.

System Controller:

A 1-bit switch allows the

HP 98624A interface to act as a
system controller or nonsystem
controller. The factory setting
is system controller.

Ordering Information

Earliest Language Version
Required: BASIC 1.0, Pascal
1.0, HPL 1.0, and HP-UX 2.0.

The HP 98624 A includes:
98624-66501 HP-IB Interface
98624-90000 Installation Note

Compatible Cables from
Direct Marketing Division
10883A 1-meter (3.3 ft) cable
10833B 2-meter (6.6 ft) cable
10833C 4-meter 13.2 ft) cable
10833D 0.5-meter (1.6 ft) cable

Fuse for Replacement/Spare:
2110-0712
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HP Precision Bus HP-IB*

Interface

Technical Data

For HP-PB based
HP 9000 Series 800
Computer Systems
Product Number
28650B**

The HP 28650B HP-IB*
Interface allows connection of
up to 14 HP-IB compatible
devices to HP 9000 Series 800
systems that use the HP
Precision Bus backplane.
HP-IB compatible devices
include flexible and hard disks,
printers, plotters, graphics
digitizers, magnetic tape
devices, and an extensive list of
instruments.

Figure 1

Features

1 Mbyte/s high speed, 500
Kbytes/s standard speed
Fully IEEE-488-1978
compatible

Support of up to 14 standard-
speed devices, 8 high-speed
devices

Simple implementation of

DEVICE A
ABLE TO
iU, [
AND CONTROL
£G, COMPUTER
| | DATA BUS
DEVCE B p———————
ABLE TO P
TALK AND
LISTEN
G, DGTAL HANDSHAKE
MAIT™ ) ONTROL LINES
DEVKCE C . T
<
ONLY ABLE L —
TOUSTEN
GENERAL
INTERFACE
EG. SIGNAL N
GNEWOR_| g N MANAGEMENT
DEVICE D f;
ONY ABLE “
TOTRK | —)oo L-8oATA
INPUT/OUTPUTY
EG, COUNTER DAY (DATA VALD)
NRFD INOT READY FOR DATA}
NDAC INOT DATA ACCEPTEDH
IFC INTERFACE CLEAR
ATN (ATTENTICN
SAQ [SERVICE REQUEST
REN REMOTE ENABLE)

EOI END OR IDENTIFY]

computer-controlled
instrumentation and peripheral
systems

Selectable HP-IB controller or
slave capabilities

Parallel poll mode can be
programmatically enabled or
disabled

Self-test to help assure interface
integrity

standard.

* The Hewlett-Packard Interface Bus
(HP-1B) is HP’s implementation of
IEEE Standard 488-1978: “Digital
Interface for programmable
instrumentation” and identical ANSI
Standard MS 1.1. The term “HP-IB” is
also used to identify Hewlett-Packard
instruments conforming with this

** The HP 285608 is a replacement for the
HP 28650A on systems with HP-UX
8.02 or later.




HP-IB Capabilities

The HP 28650B HP-IB
Interface connects to the signal
lines shown in figure 1, acting
as DEVICE A. Eight
bidirectional data bus lines
carry coded messages in
bit-parallel, byte-serial form
to/from other devices on the
bus, with each byte transferred
from one “talker” to one or
more “listeners.” Data is
exchanged asynchronously
using interface messages to set
up, maintain, and terminate an
orderly flow of
device-dependent messages.
Three handshake control lines
control the transfer of each byte
of coded data on the eight data
lines. The five general
interface management lines
ensure an orderly flow of
information within the HP-IB.

Functional
Specifications

Capacity

High-Speed Devices per
28650B Interface: Up to eight
with load resistors installed up
to 14 without

Standard-Speed HP-IB
Devices per Interface:
Upto 14

Operating Modes

High-Speed Mode: Operation
at data rates to 1 Mbyte/s

Standard-Speed Mode:
Operation at data rates to
500 Kbytes/s

Note: Attainable speed for a particular
system is dependent on such factors as
cabling length, type of external device,
system level software and number of
devices. Higher transfer rates can be
achieved when using less than
maximum cable lengths and devices.
Consult system documentation for
further information or the HP-IB
tutorial, P/N 5952-0156.

System Controller Mode: 10-
CTL call enables HP 28650B
operation as system controller
or disables such operation.

44

Bus Characteristics

HP-IB Signal Lines:

DIO1 Data Input/Output 1
DIO2 Data Input/Output 2
DIO3 Data Input/Output 3

DI04 Data Input/Output 4
DIOS Data Input/Qutput 5
DIO6 Data Input/Qutput 6

DIO7 Data Input/Qutput 7
DIO8 Data Input/Output 8
DAV Data Valid

NRFD Not Ready for Data
NDAC Not Data Accepted
IFC Interface Clear
ATN Attention

ASRQ Service Request
REN Remote Enable

EOI End or {dentify

Logic Levels: High >24V;
Low <0.5V; all signals are low
true

Supported HP-IB Functions:
C1-C5, SR1, RL1, PP1, DC1,
SH1, AH1, T1, TE4, L1, LE4,
DT1, E2.

Logic Levels, Line
Terminations, Line Drivers,
and Line Receivers: All
characteristics conform to IEEE
Standard 488-1978,

Maximum Cable Length for
Standard Operation:

2 meters (6.5 ft) per device
connected, with a 20-meter

(65 ft) total length. The
maximum number of devices is
accommodated by
interconnections using shorter
than maximum cable length.



Maximum Cable Length for
High-Speed Operation:
Interconnecting cable links
should be as short as possible,
with a maximum of 15 meters
total length per system, and
should have at least one
equivalent resistive load per
meter of cable (the high-speed
resistor pack adds seven
equivalent resistive loads).

Number Maximum Total
of Cable Length
Devices (meters)
1 8
2 9
3 10
4 11
5 12
6 13
7 14
8 (maximum) 15

No more than eight devices are
allowed in the system. A
maximum system would be
composed of a system
controller, with its high-speed
resistor pack, and eight
peripherals. Load resistors
may need to be repositioned on
the interface card for
high-speed operation. Refer to
the installation guide.

Note: For high- and low-speed cabling
guidelines, refer to the installation
guide (P/N 28650-90101).

Error Detection

Data errors can be detected
using Cyclic Redundancy
Check-16 on all data messages
sent or received. CRC-16 can
be used if the other
participating device supports
CRC-16. See system
documentation for details.
Errors are also detected using
odd byte parity.

Diagnostic Support

An online diagnostic executable
at the system level is
supported. Refer to the System
Administration Guide for
details.

Electrical
Specifications
Voltage: +5 volts
Current: 0.45 amps
Power Dissipation: 2.25
watts ‘

Physical
Characteristics

Size: 24.4 cm long by 13 ecm
wide (9.6 in by 5.1 in)

Weight: 257 g (9 oz) without
HP-IB cable

I/O Channel Interconnects:
96-pin connector, J1

Device Interconnects: 26-pin
connector, P1
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Environmental
Characteristics

Operating Temperature:
0°C to 55°C (32°F to 131°F)

Operating Relative
Humidity: 5% to 95% at 40°C
(104°F)

Operating Altitude: 4600 m
(15,000 ft) maximum

Ordering Information

The HP 28650B requires
operating system HP-UX 8.02
or later.

The HP 28650B includes:

28650-60101 HP-IB Interface
Card for HP Precision Bus
5181-6128 2-meter straight-exit
HP-IB Cable

28650-90101 Installation and
Service Guide

HP 28650B Options:
0B0 Delete Insfallation and

Service Guide
001 Delete Cable
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EISA HP-IB* Adapter
Technical Data

For HP Apollo 9000 Series
Computer Systems
Product Number

25560A

The HP 25560A EISA HP-IB* ' AAA A
host adapter allows customers Figure 1 mi;m T T Tﬁ
to connect supported HP-IB st (<o
devices to HP Apollo 9000 AND CONTROL
Series 700 systems™*. G, CoMPUTER

pp— - DATABUS
Features Ko

USTEN
The HP 25560A EGOSIN HANDSHAKE
Has a maximum burst transfer RS (TR
rate of 1 Mbyte/second in ONLY ABLE
high-speed mode, and 500 TO LSTEN GENERAL
Kbytes/second in £G, SO By Mmsggﬁ%
standard-speed mode SR 1 4 D
Complies with IEEE-488-1978 DEVICE D <
and IEEE-488A-1980 standards ot A ___
Supports cabling distances of up Yoo Lo
to 15 meters for high-speed €6, CONTER pwonaw
operation and up to 20 meters NOAC T ;‘;‘m
for standard-speed operation —Eﬁﬂ%’e‘ﬁn%ﬁ
Supports up to 14 e — e A
standard-speed devices or 7
high-speed devices
Has software-configurable e Has selectable HP-IB controller * The Hewlett-Packard Interface Bus
HPIP parameters, which or slave capabilities s wapamrietion o
include operating speed, HP-IB Has parallel poll mode which Interface for programmable
bus address, and HP-IB system can be programmatically instrumentation” and identical ANST
controller capability  enabled or disabled alug weed to dentity Flewlets Pockard.
Afllows SI:'nple u;‘gﬁlgentatmn o Uses self-test to help assure instruments conforming with this
of computer-con e : : ; standard.
instrumentation an_d peripheral lnterface mteg:n.ty ** Refer to th? HP APO]lO 9000 Series 700
Configuration Guide for a current list of

systems supported peripherals and configuration

limitations.
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HP-IB Capabilities

The HP 25560A EISA HP-IB
host adapter connects to the
signal lines shown in Figure 1,
acting as DEVICE A. Eight
bidirectional data bus lines
carry coded messages in
bit-parallel, byte-serial form
to/from other devices on the
bus, with each byte transferred
from one “talker” to one or
more “listeners.” Data is
exchanged asynchronously
using interface messages to set
up, maintain, and terminate an
orderly flow of
device-dependent messages.
Three handshake control lines
control the transfer of each byte
of coded data on the eight data
lines. The five general
interface management lines
ensure an orderly flow of
information within the HP-IB.
(For more details on the HP-IB
characteristics of the HP
25560A adapter, refer to the
HP-IB tutorial, P/N 5952-0156.)

Functional
Specifications

Capacity

Up to seven high-speed devices
per HP 25560A adapter.

Up to 14 standard-speed devices
per HP 25560A adapter.

Operating Modes

High-Speed Mode: The
adapter operates at data rates
to 1 Mbyte/s

Standard-Speed Mode: The
adapter operates at data rates
to 500 Kbytes/s

Note: Attainable speed for a particular
system depends on such factors as
cabling length, type of external device,
system level software, and number of
devices.

System Controller Mode: A
software selection enables or
disables the operation of the
HP 25560A as system
controller.,

Bus Characteristics

HP-IB Signal Lines:

The HP 25560A conforms to
IEEE 488-1978 and
TIEEE-488A-1980 standards.
(For more details on the HP-IB
characteristics of the

HP 25560A adapter, refer to
the HP-IB tutorial, P/N
5952-0156.)

Supported HP-IB Functions:
C1-C5, SR1, RL2, PP1, DC1,
SH1, AH1, T1, TE1, L1, LE1,
DT1, and E2. TE1 and LE1
require host system support.
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Maximum Cable Length for
Standard Operation: The
maximum cable length in
meters should be equal to two
times the number of device
loads on the HP-1IB or 20
meters, whichever is less.

Note: Device loads consist of peripheral
devices, the host adapter, and
equivalent loads in resistor packs. Only
the HP-IB system controller may
contain additional device loads (resistor
packs).



Maximum Cable Length for
High-Speed Operation: The
maximum cable length in
meters should be equal to the
number of device loads on the
HP-IB or 15 meters, whichever
is less. There must be at least
one device load per meter of
cable. (The resistor pack that
comes installed on the

HP 25560A adds seven
equivalent device loads. The
HP 25560A HP-IB adapter
counts as one device load).

The number of HP-IB device
loads must not exceed 15. A
maximum system would be
composed of a System
Controller, with its resistor
pack, and seven peripherals
(CRC-16).

Error Detection

Data errors can be detected
using Cyclic Redundancy
Check-16 (CRC-16) on all data
messages sent or received.
CRC-16 can be used if the other
participating device supports
CRC-16. CRC-16 is invoked by
the system for each transaction.
See system documentation for
details. Interface message
errors are detected using odd
byte parity.

Electrical
Specifications

Voltage: +5 volts
Current: 3.06 amps
Power Dissipation: 15.3
watts

Physical
Characteristics

Size: 21.3cm long by 11.4 cm
wide by 1.5 cm high (8.4 in by
4.5 in by 0.6 in)

Weight: 173 g (6.1 oz) without
HP-IB cable

Environmental
Characteristics

Operating Temperature:

0°C to 55°C (32°F to 131°F)
Non-Operating Temperature:
-40°C to 70°C (-40°F to 158°F)

Relative Humidity:

15% to 95% at 40°C (104°F)
noncondensing
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Ordering Information

The HP 25560A EISA HP-IB
adapter is supported on

HP Apollo 9000 Series 700
systems using HP-UX 8.05 or
later.

The HP 25560A includes:

25560-60001 EISA HP-IB
adapter card assembly
5957-4369 antistatic
precautions note .
25560-90001 EISA HP-IB
adapter installation manual

Note: The HP 25560A does not include
an HP-IB cable. Cables must be
ordered separately through

HP Complementary Products
Sunnyvale (CPS).

The HP 25560A EISA HP-IB

adapter can be ordered:

- As an add-on product to
HP Apollo 9000 Series 700
systems

- As an option to HP Apollo
9000 Series 700 computers
When ordered as an option
with a Series 700 system, the
HP 25560A is installed and
configured into the
Series 700 system. Refer to
the HP Apollo 9000
Series 700 Price Guide or
Configuration Guide for more
detailed ordering
information.
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EISA SCSI-2 Differential
Host Bus Adapter

Technical Data

The HP 25525A EISA SCSI-2
Differential Host Bus Adapter
(HBA) is the high-performance
interface that allows customers
to connect SCSI Differential
devices to HP 9000 Series 700
computers.

The HP 25525A is now
available for HP 9000

Series 700 customers who need:

A higher performance disk
connection solution than the
built-in SCSI single-ended (SE)
bus

Longer cabling distances
compared to the built-in SCSI
SE bus

Additional disk storage

capacity

The HP 25525A EISA SCSI-2
Differential Host Adapter is
supported on the HP 9000
Series 700 workstations
running HP-UX 8.05 or later.

Product Number
25525A

Features and Benefits

Benefits

Features

Higher performance

10 Mbyte/second burst performance

(Note: System level performance is
application-dependent and may not reflect

the maximum {/O rate achievable with SCSI).
Access to high-performance disk arrays--the

HP Series 6000 Model 420SA and Model 1350SA.
Access to high-performance disk systems--the

HP Series 6000 Model 670SX and Model 1350SX.
Support of additional high-performance disk
gsystems is planned.

Dedicated disk connection solution to achieve

the maximum disk |/O performance possible

on Series 700s.

More than 8 Mbyte/second sustained throughput
on Series 700 Model 750 with two HP 25525A
HBAs.

Longer cabling distances

Support of up to 25 meters of total SCSI-2 cable
length, providing customers more flexibility in
locating their disk systems.

Added disk capacity

Support of up to seven differential SCSI-2
devices on each HBA. Presently, this provides
a maximum disk capacity of 56 Gbytes per
HBA (i.e., using the Series 600 Model 1350SA
disk array) or 9.5 Gbytes per HBA (using the
Series 6000 Model 1350SX disk systems).

Customer installable

Easy installation and configuration. There are
no hardware jumpers or switches to set. All
configuration is accomplished through EISA
configuration software.
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Features

The HP 25525A

Connects to the
industry-standard EISA
backplane

Provides 32-bit EISA bus
master operation
Supports synchronous SCSI
protocol

Provides boot support of
Series 700 computers
Supports SCSI differential
devices. (Do not attach to
single-ended devices.)
Uses a high-density SCSI
connector

Technical
Specifications

Applicable Standards
Complies with SCSI-2

Power Consumption
15.3 watts (typical) at 5 volts

Power Consumption
USA: FCC Class A
Europe: CISPR-22 Class A
Germany: FTZ-1046 (VDE
Level B)

Japan: VCCIClass 1

Physical

Length: 213 mm (8.4 in)
Width: 114 mm (4.5 in)
Height: 15 mm (0.6 in)
Weight: 184 g (6.5 oz2)

Environmental
Temperature:

0°C-55°C operating;
40°C-70°C non-operating

Ordering Information

The HP 25525A product
includes:

Hardware

12016-80003 Low Density
Differential SCSI Terminator
25525-60001 EISA SCSI-2 Host
Adapter Card

Documentation

¢ 5957-4369 Static Note
¢ 5960-3109 EISA SCSI-2 Host

Adapter Installation Manual

The EISA SCSI-2 Differential

Host Bus Adapter can be

ordered in one of two ways:

— To add the SCSI-2 adapter to
an existing HP 9000
Series 700 system, order
product number HP 25525A.
This product includes the
host adapter card, external
low-density differential
terminator, and manuals for
installation and service of
the host bus adapter.

Note: The Model 720 computer, an
EISA upgrade (P/N HP A1986A), must
be ordered separately.

— For factory integration and
configuration of the SCSI-2
adapter into a new HP 9000
Series 700 system, specify
Option #ALE for the system
being ordered.

Note: For the Model 720 computer, an
EISA upgrade (Option #ALD), must also
be ordered.
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Refer to the HP Apollo 9000
Series 700 U.S. Price Guide
(P/N 5091-1198EUS) for
ordering information.

Notes .

-~ HBA-to-peripheral cable is
not included, order K2296
(0.9 meter) or K2297 (1.5
meter)

- HBA to disk array
(HP 420SA or HP 1350SA)
high-density, 50-pin to 68-pin
cables:

C2906A--2 meters
C2907A--5 meters
C2916A--20 meters

- Peripheral-to-peripheral
SCSI Cables with 50-pin
low-density, male connectors
with bail-lock on both ends:
92222A--0.5 meter
92222B--1.0 meter
92222C--2.0 meter

— SCSI extension cables with
50-pin, Iow-density,
female-to-male, bail-lock
connectors: .
92222D--1.0 meter
C2900A--3.0 meter
C2901A--5.0 meter
C2902A--10.0 meter
C2903A--20.0 meter



Direct I/0O Programmable

Data Communications Package

Technical Data

The Programmable Datacom
Interface product provides a
spectrum of capabilities that
can be tailored to meet special
datacom and/or serial
interfacing needs. The product
consists of two pieces — the PDI
Development Package,

HP 98690A, and the
Programmable Datacom
Interface Card, HP 98691A.
The Development Package
contains the essential
information and tools required
by a sophisticated user to do
firmware programming of the
Programmable Datacom
Interface (including source
listing of self-test). The
Programmable Interface Card
is a microprogrammable serial
interface which is intended to
be a foundation for designing
application-oriented
communications products. It is
based on the Z-80 CPU,
Counter Timer Chip, and Serial
/O Chip.

Features

Z-80A CPU microprocessor

control

One Z-80A CTC Counter Timer

Chip for timing and baud rate

generation

4 Kbytes of Dynamic RAM

(supports up to 16K)

One Z-80A SI0/2 dual-channel

serial /O “USART” controller

- Full or half duplex mode

- Synchronous or asynchronous
features ~

— CRC-16 or CCITT block
frame check for synchronous
operation

— Two modem control inputs
and two modem control
outputs per channel

— Optional vectored interrupts

- Capability for two
independent RS-232-C
primary channels

One EPROM/ROM socket

capable of using 2712s, 2732s,

27645, and similar devices up to

a maximum of 32 Kbytes

Supports EIA RS-423, EIA

RS-422, EIA RS-232-C

Internal loopback of clocks and

transmitted data under

firmware control for self-test
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Product Numbers
98690A and 98691A

Functional Description

Onboard Microprocessor
Offloads Host Computer

A powerful microprocessor on
the interfaces manages routine
communications processing,
freeing the host computer for
applications-oriented tasks.
Under control of customer
supplied firmware, the
microprocessor converts
command words into actions,
such as establishing a
communications link or
loading/unloading data from
the onboard buffers to the host
CPU. The microprocessor can
also perform protocol
generation and interpretation,
error checking, error recovery
by retransmission, or general
purpose /O interfacing, all
without the attention of the
host computer.



RAM

Two RAM sockets for onboard
memory allow messages and
associated information to be
buffered on the card either for
transmission, reception, or
temporary program storage.
Thus, interrupts to the host
processor can be kept at a
minimum so the host CPU can
be put to better use processing
applications. The card comes
standard with 4 Kbytes of RAM
and will accommodate up to 16
Khbytes.

Functional
Specifications

Transmission Mode

Full or half duplex, bit-serial,
synchronous or asynchronous

Z-80A S10/2 Characteristics

Data buffering: Received data
quadruple buffered; transmitted
data double buffered

Synchronous features for
character-oriented protocol:
One or two Sync characters
Automatic Sync character
insertion

Cyclic redundancy check
generation and checking
Received data overrun detection

Synchronous features for
bit-oriented protocol:

Abort sequence generation and
checking

Automatic Zero insertion and
detection

Automatic Flag insertion
between messages

¢ Address field recognition

Supports one to eight bits per
character

Cyclic Redundancy Check
generation and checking

Valid receive message overrun
detection

Asynchronous features:

5, 6, 7, or 8 bits per character
1, 1-1/2, or 2 stop bits

Even, odd, or no parity

X1, X16, X32, or X64 clock
modes

Parity, overrun, and framing
error detection

Optional generation of a
vectored interrupt:

The state of an SIO modem
control input changes

The transmit buffer is empty

* A receive character is available

A special receive condition
occurs for: parity error, Rx
overrun error, CRC/Framing
error, End of Frame (HDLC)
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Z-80A Counter Timer Chip
Characteristics

Channels: Four independently
programmed channels used for
programmable general-purpose
system timer, and baud rate
generator for SIO channel A.

Baud rate limits are:

Asynchronous: max 57.6 K,
min 50 baud

Synchronous: max 460.8 K,
min 50 baud

Synchronous External:
max 736 Kbaud

Note: that the speed of transmission
depends on and may be limited by the
type of firmware protocol implemented.

Modes: Operates in Counter or
Timer mode.

Interrupt: On the zero count
condition (each channel has its
own interrupt vector).

Restart: Automatically
restarts the last operation in
either mode.

Output: Gives the Z-80A CPU
the number of counts to go until
a zero count condition.

Communications
Interface
Characteristics

Number of input lines: Eight
input lines with balanced or
unbalanced receivers.



Output Lines: Four output
lines that can be driven by
unbalanced or balanced line
drivers.

Electrical

Characteristics

Card power consumption:
+5V 720 mA typical

+12Vv 37 mA typical
-12v 60 mA typical

Accessory power
consumption (supplied by
the computer):

Data Link Adapter, HP 13264A

+5V 30 mA
+12V typical 160 mA
-12v 23 mA

300 Baud Modem, HP 13265A

+5V 100 mA
+ 12V typical 45 mA
-12v 45 mA
Current Loop Interface,
HP 13266A
+5V 200 mA
+ 12V typical 90 mA
-12v 80 mA

If these pods are used, care
must be taken not to exceed the
power specifications of the I/O
backplane.

Support Policy

Because the PDI card is a
customizable system, the
customer must assume
responsibility for its support.
Consequently, there is no
Service Contract applicable to
the PDI product. If the PDI
product develops problems, it
will be the responsibility of the
customer to diagnose and
replace both its hardware and
firmware. The self-test source
listing in the PDI Development
Package (986904) is provided
as a tool to be used at the
discretion of the customer.
Customers must be prepared to
develop their own support
strategy for the PDI card. It is
suggested the customer
maintain gpare cards which can
be swapped by the customer if a
problem arises in the field.

Ordering Information

Note: 1t is strongly recommended that
purchase of the HP 98691A for program
development be done jointly with the
purchase of the HP 98690A PDI
Firmware Development Package.

Earliest Language Versions
Required:

BASIC 2.0, Pascal 1.0, or
user-written driver

HP 98690A Development
Package

The HP 98690A includes:

09826-66544 PC Extender
5061-4247 Test Connector
5061-4248 Test Connector
98628-90001 Installation
Manual
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98690-90001 Firmware
Development Guide

HP 98690A Options:

630 PDI Document Package
on 3%-inch floppy

650 PDI Document Package
on 5'%-inch floppy for
external drive

655 PDI Document Package
on 5%-inch floppy for
internal drive

HP 98691 A Programmable
Serial Interface Card

The HP 98691A includes:

98691-66502 PDI Interface
98628-90001 Installation
Manual

HP 98691 A Options:

001 4.9-meter (16 ft)
RS-232-C DTE (male)
cable (5061-4215) with
test connector
(1251-6625)

002 4.9-meter (16 ft)
RS-232-C DCE (female)
cable (5061-4216) with
test connector
(1251-6624)

003 4.9-meter (16 ft)
RS-449/423 DTE (male)
cable (6061-4250) with
test connector
(5061-4220)

Fuse for Replacement/Spare:
2110-0712



Direct I/0 RJE Interface

Technical Data

The HP 98641A RJE Interface
is used to allow a Direct
I/O-compatible host computer
system to simulate an

IBM 2780 or 3780 workstation.
This permits the host

HP computer to be used as a
Remote Job Entry (RJE) station
for batched-job communication
with IBM 360/370 (or
compatible) computers using
IBM Bisync protocol.

The interface features a plug-in
card incorporating
micro-processor intelligence
that offloads ALL
communications overhead from
the host. This means the
interface card performs all
protocol generation and
interpretation, as well as
modem control tasks and
pre-processing functions such as
character conversion, blocking,
and deblocking.

The specific needs of many
different applications are met
by selecting programmable
configuration parameters.

Communications status and
statistics, as well as hardware
self-test provides complete
monitoring and check out of the
interface.

Features

Direct I/O RJE provides
communications for allowing a
host computer with
complementary software to
simulate an IBM 2780 or 3780
Remote Job Entry workstation
Is supported with computers
that utilize the Direct I/O
architecture running the
HP-UX operating system
Makes it possible to
communicate with other
standard IBM 2780/3780
emulators

Offloads all RJE
communications overhead from
the host computer

Operates over modems at data
rates up to 64 Kbits/s
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For HP 9000 Series 300
Computer Systems

Product Number
98641A

Meets EIA RS-232-C
specifications and is compatible
with CCITT V.24 or CCITT
V.35

Supports Bell type 208B, 2094,
and 212 data sets or equivalent
Works with full or half-duplex
modems and supports auto
answer and originate

Provides link control functions:
line bid, normal, and
transparent data modes, all
responses, and link termination
Assures data integrity with
CRC error checking on all data
blocks

Meets specific application needs
with configurable parameters
and special character handling
Accumulates long-term
communication statistics
EBCDIC character set
recognized

Has built-in hardware self-test



Functional Description

Direct I/O RJE provides a
communication link used by a
host HP computer to transmit
batch jobs and receive output
from a processor that can
support standard

IBM 2780/3780 devices.
Additionally, one can use the
Direct I/O RJE link to exchange
files between a host

HP computer and other
processors that simulate
standard IBM 2780/3780
devices.

Direct I/O RJE works with
modems over switched and
non-switched lines. The
maximum data rate supported
by the interface is 64
Kbits/second, but the interface
also operates slower rates to
accommodate different modems
(Bell Type 208B, 209A, and
212).

Link control is managed
entirely by the on-Card
microprocessor. All functions
including line bid, normal, and
transparent data modes, as well
as all responses
(ACK/NAK/WACK/ TTD/RVD
and link termination are
implemented by the card upon
request by software in the host
computer.

Card parameters and special
character handling may be
configured from the host
computer or allowed to retain
their default values.

Configurable parameters
include: Record and block
sizes, timeouts, retry counts,
conversion tables, record
separators, formatting
functions, and others.

Special character handling
includes: Character code
translation, automatic record
terminations, adding and
stripping of record and block
separator sequences, blank
truncating and padding, and
blank compression and
expansion.

To assist in line quality and
link troubleshooting, the Direct
/O RJE interface card
accumulates communication
statistics. A continuous trace
log can callect all sent or
received link control characters
and independently collect all
sent or received data
characters. One may collect the
link control characters trace log
without also collecting the data
characters trace log, thus
permitting link troubleshooting
without violating data security.
A trace log also collects all
internal firmware state
changes.

A resident interface self-test,
initiated upon reset, is provided
with the Direct VO RJE
Interface.
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Functional
Specifications

Direct /O RJE meets all
requirements for
communication allowing
simulation of the 2780/3780
systems.

Direct /O RJE does not
recognize horizontal tabulation
and vertical forms control
codes. This capability, when it
exists, must be host resident.

Ordering Information
The HP 98641A includes:

98641-66502 PSI Card
5061-4215 5-meter RS-232.C
modem cable with a 25-pin
DTE male connector
98641-90001 Installation
Manual

HP 98641A Option:

001 V.35 PSI Card
(98641-66510) with
5-meter V.35 cable
(5062-3301) and test
hood (56062-3302), and
Installation Manual
(98641-90005)

A self-test loopback connector
for optional use with the
on-Card self-test is available.
Order HP part number
1251-6625.
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Direct I/0 RS-232 Serial Interface

Technical Data

The HP 98644 A Serial
Interface is an RS-232-C*
compatible interface used for
simple asynchronous /O
applications with HP 9000
Series 200 or 300 systems. This
includes driving terminals, line
printers, and modems.

RS-232-C is a data communication
standard established and published by
the Electronic Industries Association
(EIA). Copies of the standard are
available from the association at 20001
Eye Street N.W., Washington D.C.
20006. Its equivalent for European
applications is CCITT V.24.

Features

Inexpensive serial interface
EIA RS-232-C (CCITT
V.28/V.24) compatibility
Modem control

Data rates from 50 to 19,200
baud

Software selectable character
length and number of stop bits

» Software selectable parity

configuration
Software selectable baud rate

¢ Interface to Series 200/300

RS-232-C compatible
peripherals--terminals,
modems, printers

Support of remote keyboard
enable

Interrupt capability through
status or modem signal lines
Standard 25-pin connector
compatibility
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Functional
Specifications

Physical Specifications

Length: 14.6 cm (5.75 in)
Width: 19.2 ¢m (7.56 in)
Thickness: 2.95 ¢cm (1.16 in)
Weight: 0.94 kg (0.43 1bs)
Shipping Weight: 2.29 kg
(1.04 1bs)

Environmental
Specifications

Temperature: 0°C to 55°C
(32°F to 131°F)

Relative Humidity: 5% to
95% at 40°C (104°F)

Altitude: 4,572 meters (15,000
feet)

Electrical Specifications

+5 V supply 2.03 watts
+12 V supply 0.30 watts
-12 V supply 0.03 watts

Total Power Consumption:
2.36 watts RMS, This card does
not have battery backup
capabilities.



Data Rates

Standard software selectable
data rates (bits/second)
available:

50 75 110 134.5
150 200 300 600
1200 1800 2400 3600
4800 7200 9600 19200

The 98644A interface is
recommended for use in
character mode applications
only.

Pin and Signal Assignment

1 Frame Ground

2 Transmitted Data
3 Received Data

4 Request to Send

5 Clear to Send

6 Data Set Ready

7 Signal Ground

8 Carrier Detect

20 Data Terminal Ready
22 Ring Indicator

23 Data Rate Select

Comparison with HP 98626A
RS-232-C Interface

The 98644 A uses a standard
25-pin female DTE connector
instead of the 50-pin connector
used in the 98626A.

The 98644 A will not support
the following connection
products: 13265A 300 Baud
Mode or 13266A Current Loop
Interface. These products are
supported with the 98626A
serial interface. They take
their power via the 50-pin
interface connector. The
98644 A does not provide power
through its 25-pin connector.
The 98644 A has no switches for
setting the baud rate and the
character format. These
parameters are software
programmable.
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Ordering Information

Earliest Language Version
Recommended: BASIC 3.0,
Pascal 3.0, HP-UX 2.1.

The 98644 A RS-232 Serial
Interface includes:

98644-66502 Serial Interface
Card '
98644-90002 Installation and
Reference Manual

Recommended Cables:
Cables must be ordered from
HP’s Direct Marketing Division
(DMK).

HP 13222Y 5-meter cable for
262X Terminals (25-pin male to
50-pin male)

HP 13232Y 4.5-meter cable for
264X Terminals (25-pin male to
264X)

HP 13242G 5-meter cable for
Terminals and 2601A printer
(25-pin male to 25-pin male)
HP 13242N 5-meter for
Modems (25-pin male to 25-pin
male)

The test connector

(P/N 98644-67950) is available
from HP’s Corporate Parts
Center (CPC).




Direct I/O Serial Interface

Technical Data

The HP 98626A Serial
Interface is an RS-232-C*
compatible interface used for
simple asynchronous I/O
applications such as driving
line printers and terminals.

R8-232-C is a data communication
standard established and published by
the Electronic Industries Association
(EIA). Copies of the standard are
available from the association at 2001
Eye Street N.-W., Washington D.C.
20006. Its equivalent for European
applications is CCITT V.24.

Features

EIA RS-232-C (CCITT
V.28/V.24) compatibility

Data rates from 50 to 19,200
baud (bits/second)

Software selectable baud rate
Series 300 terminal emulation
software compatibility
Software selectable character
length and number of stop bits
Software selectable parity
configuration

Interface to terminals, modems,
and current loop pod

Functional
Specifications

Maximum Transfer Rates

BASIC 2.0 and HPL:
Handshake
Input
Ouptut

19,200 baud
19,200 baud

Data Rates

Standard switch selectable data
rates (bits per second) available
are:

50
1580
1200
4800

75
200
1800
7200

110
300
2400
9600

134.5
600
3600
19200

Interrupt Capability

The HP 98626A Serial
Interface Card can be
programmed to interrupt the
computer on the following
conditions:
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Under BASIC 2.0:

Receiver buffer full
Transmitter buffer empty
Receiver buffer overrun error
Received break indication
Received character parity error
Received character framing
error

Carrier detect line change
Clear-to-send line change
Data-set-ready line change
Ring indicator change from on
to off

Under HPL:
Input buffer full

¢ Output buffer empty

Interrupt buffer transfers are
supported by the BASIC
Advanced Programming Binary
for the 98626 A Serial Interface.



Switch Configuration

The following switches can be
configured on the interface
card:

Select Code: The factory
select code setting is 9; valid
select code settings are:
BASIC & Pascal 8-31
HPL 1-6, 8-15

Interrupt Level: The factory
interrupt priority level setting
is 3; a valid interrupt level
settings is from 3 to 6.

Parity: A 3-bit switch is
available to enable or disable
parity, select even or odd
parity, or select fixed ’'1’ or
fixed ’0’ parity bit; the factory
setting is disable, odd, and
fixed ’0’ parity.

Character Length: A 2-bit
switch selects between 5, 6, 7,
or 8 bits per character length;
the factory setting is 8 bits per
character length.

Baud Rate Select: Allows
power up/reset selection for the
baud rate. Refer above to the
baud rates available for switch
selection; the factory setting is
2400 baud.

Stop Bits: A 1-bit switch
selects between 1 stop bit per
character or 1.5 stop bits per
character. If the number of bits
per character is 6, 7, or 8, then
the stop bits switch selects
between 1 stop bit per character
or 2 stop bits per character; the
factory setting is 2 stop bits per
character.

Modem Line Disconnect: A
4-bit switch allows the Ring
Indicator, Data Set Ready,
Clear To Send and/or Carrier
Detect lines to be disconnected
and tied high; the factory
setting is disconnected.
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Ordering Information

Earliest Language Version
Required: BASIC 1.0, Pascal
2.0, HPL 1.0, and HP-UX 2.0

The HP 98626A Interface
includes:

98626-66501 Serial Interface
Card
98626-90000 Service Manual

HP 98626A Options

001 4.9-meter (16 ft) cable
with DTE male
connector (5061-4215)

002 4.9-meter (16 ft) cable
with DCE female
connector (5061-4216)

Supported Connection
Products

HP 13265A 300 Baud Modem
HP 13266A Current Loop
Interface

Fuse for Replacement/Spare:
2110-0712




Fiber-Optic Peripheral Interface

Technical Data

The HP 27111A is a fiber-optic
interface card (HP-FL) for
connecting HP 9000 Series 800
systems to HP 7936FL and
7937FL disks that use the
Channel I/O (CIO) backplane.
The HP 7936FL and 7937FL
use a fiber-optic disk controller
and, when connected to the
interface card over a fiber
cable, provide transfer rates up
to 5 Mbytes per second.

The HP 27111A comes standard
with a 30-meter fiber-optic
cable which may be replaced
with a custom length cable of
up to 500 meters. Each
interface and cable can connect
up to 8 disks in a daisy chain
using a disk-to-disk bus. The
fiber-optic disk controller and
disk-to-disk bus are products
from HP Disk Memory Division
(DMD).

—

800 Series

271111A

Fiber Optic Cable

V7727272227
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Features

High-speed data throughput of

5 Mbytes/s

- Command queuing and seek
reordering for high
performance in multiuser
applications

— 32-byte buffer for full-speed
CIO transfers

- Rapid logical channel
switching

- 64 virtual circuits (CIO
logical channels)

Onboard microprocessor to

unload I/O processing from the

SPU

Remote capability of up to 500

meters with a custom length

cable

No EMI or RFI emissions

Immunity from EMI and RFI

Electromagnetic compatibility

Reliable data transfer achieved

through:

= Cyeclical redundancy
checking

- Redundant coding

- Noise immunity

Thin, lightweight, flexible

cable

Cable rate Class A

environmental



¢ Electrical isolation
¢ Minimal performance

degradation even when fully
configured with 8 disk drives

Functional Description

The HP 27111A adapter
consists of an improved HP-CIO
backplane interface circuit, a
Protocol Controller, a
high-speed
parallel/serial/parallel
converter and coder/decoder, a
high-performance
microprocessor (80186) and
fiber-optic links.

Compared to existing
interfaces, the VLSI backplane
circuitry improves CIO
performance through increased
data buffering and support for
log-channels. The
microprocessor handles the
circuit-layer and device-layer
protocols.

Onboard firmware and
proprietary protocol perform
command pipelining to enhance
channel usage and card
performance. Cyclical
redundancy and parity checks
ensure data integrity and high
reliability across the link.

Functional
Specifications

Data Rate: 5 Mbyte per second
maximum burst rate. This may
be compared to HP-IB, which is
rated at 1 Mbyte per second.
Actual performance, however,
is extremely application
dependent and will vary
accordingly. Refer to the

HP 27111A Performance Brief
for more detail.

Overhead: Less than

1 millisecond per disk
transaction. This includes
HP 27111A overhead only.
Additional overhead accrues
from software, channel, and
disk controller. Ina
multiprogramming/multiuser
application, most overhead is
masked by pipelining within
the fiber-optic disk controller.

Devices per Adapter: The
27111A can connect up to

8 disks by daisy chaining them
with a disk-to-disk bus. Length
restrictions do apply when
chaining more than 2 disks.
Since each disk/disk controller
has a fiber-optic port, 8 SPUs
using 8 HP 27111As can
connect to the 8 disks in the
cabinet. Although the
hardware allows an 8 SPU by
8 disk configuration, additional
software is required to allow
multiprocessor disk sharing.
Consult HP for software
availability.
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Cable: The 30-meter
fiber-optic cable (standard
duplex cable of 100/140 mm
glass fiber) uses four SMA style
connectors. The 30-meter cable
may be replaced with a custom
length cable of up to 500
meters. These may be ordered
from HP Optical
Communications Division
(OCD) using part numbers
HFBR-AWQxxx, where xxx
specifies the length desired.
Lengths are available in
increments of 5 meters from

5 to 50 meters, increments of
25 meters from 50 to

200 meters, and increments of
50 meters from 200 to

500 meters.

Supported Configurations:
Configurations are system
dependent; refer to the system
specifications for more
information.

MTBF: Estimated at 70,000
hours

MTTR: Estimated at
30 minutes for failure isolation
and card replacement



Ordering Information
The HP 27111A includes:

27111-60001 Interface Card for
Series 800

27111-96000 Installation
Manual for HP-UX Systems
1005-0078 30-meter Fiber-optic
Cable

5061-3151 Disk-to-disk Bus
Terminator (2)

HP 27111A Options:

001 Delete 30-meter cable.
HP recommends
ordering alternate cable
in advance.

002 Add 30.5cm (12 in)
loopback cable,

P/N HFBR-3020.

Related Products

From HP Finance and
Remarketing Division (FRD):

HP 27110BN Return credit for
HP 27110B, Series 800 HP-IB
from HP Disk Memory Division
(DMD):

HP 7936FL 307 Mbyte disk
with fiber-optic controller
(comes with disk-to-disk bus
cabling)

HP 7937FL 571 Mbyte disk
with fiber-optic controller
(comes with disk-to-disk bus
cabling)

HP 97522FL HP-IB to
fiber-optic controller field
installable upgrade kit

HP 19514A Eight-pack disk
cabinet
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Four-Channel Asynchronous Multiplexer

Technical Data

The HP 98642A Multiplexer
provides 4 asynchronous
RS-232-C compatible ports on a
single interface. Three ports
are intended for local or direct

connection. The fourth port can

be used either locally or to
interface to RS-232-C
compatible modems. A wide
range of configurable
transmission modes and
formats permits three
hardwired and one remote
connection of various CRT
terminals, printers, plotters,
and other asynchronous
devices.

Features

Four full-duplex asynchronous
serial I/O ports

One port with 10 wire
full-duplex modem control
capability

EIA RS-232-C, CCITT V.28
compatibility

Programmable data rates for
each port up to 19.2 K baud
Programmable character size:
7 or 8 bits/character
Programmable parity: odd,
even, none

Programmable number of stop
bits: 1 or2

Parity, overrun, framing error
check detects transmission
faults

Firmware-based self-test helps
assure interface integrity
Onboard buffering
Programmable interrupt
interval -

Special character recognition
System console support

Functional Description

The HP 98642A Four-Channel
Asynchronous Multiplexer is
used for interfacing up to four
EIA RS-232-C compatible
devices to the HP Direct I/O
backplane. As a Z-80A
microprocessor-based interface,
the 98642A MUX accesses the
8-Kbyte EPROM which
contains a power-up self-test
and the code necessary to
manage the onboard FIFO
buffers.

63

For HP 9000 Series 200/300
Computer Systems
Product Number

98642A

Data will be passed between
the card and the host in circular
FIFOQ data buffers. This
buffering scheme allows the
host to receive multiple
characters per interrupt, thus
decreasing the interrupt
servicing overhead of the host.

The 98642A includes three
cables providing convenient
local connection via the
RJ-11/25-pin male
connector/adapters. The
product also includes a 5-meter
25-pin male-to-25-pin male
modem interface cable.

Functional
Specifications

Capacity

Channels: Four full-duplex
channels (3 direct connect and 1
modem/direct connect).
Full-duplex refers to the card’s
ability to simultaneously
transmit and receive data.
However, this may be limited
by the half-duplex nature of the
Direct I/O backplane.



Buffering: There are a total of
eight circular FIFO data
buffers; four (128 character)
receive buffers and four (16
character) transmit buffers (one
for each port).

Software
Multiuser HP-UX 5.0 or later.
Communications

Supported Signal Lines: See
table 1.

Interface Level: RS-232-C;
CCITT V.28

Data Rates: The default baud
rate on all four ports is 9600
baud. However, each of the
four ports are software
programmable to any of the
following baud rates:

110, 134.5, 150, 300, 600, 1200,
2400, 4800, 9600, or 19.2 K.

Throughput: The 98642A
Four-Channel MUX will
support 4 interactive terminal
users running character mode
at 19.2 K baud. Other RS-232
applications which may
simultaneously send and
receive data over all four ports
should be run at 9600 baud or
slower. Aggregate MUX
throughput may be limited by
the load present on the host
processor.

Supported Signal Lines Table 1

RS§-232-C Common input/
V.24 Abbreviation Description Output
AB 102 SG Signal Ground
BA 103 sD Transmitted Data 0
BB 104 RD Received Data ]
CA* 108 RS Request to Send 0
cs* 106 cs Clear to Send |
cc* 107 DM Data Set Ready |
cD* 108.2 TR Data Terminal Ready (o]
CF* 109 RR Received Line Signal Detector |
CH* 111 SR Signal Rate Selector o]
CE* 125 IC Ring Indicator |

These signals are only supported on the modem port.

Communication Mode:
Asynchronous, bit serial

Break Detection and
Transmission: A break
condition is recognized by the
interface and results in sending
an interrupt to the host. A
break condition can also be
generated by the MUX at the
request of the host.

Interrupts:

Host-to-Card (nonspecific):

* Modem Output Change
¢ Timer Off/On

Self-Test On

Host-to-Card (port-specific):
Configuration Data Change
Transmit Buffer not Empty
Send Break

Card-to-Host (nonspecific):
Timer Interrupts host every 16
milliseconds. This signals the
host to receive any characters
that might be in the receive
buffers.

¢ Modem Input Change
e Self-Test Complete
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Card-to-Host (port-specific):

¢ Special Character Received

¢ Received character matches
host programmed bit map
character

¢ Transmit Buffer Empty

Handshaking: All
handshaking is deferred to host
control.

Edit Functions

Edit functions such as
backspace, character delete,
and line delete are passed to
the host and managed by the
host operating system.



Electrical
Specifications
Direct Current
Requirements:
Two-Standard
Typical Deviation

Voltage Current Current

+5 0.950 A 1.142 A
+12 0.057 A 0.067 A

-12 0.005 A 0.007A

Physical Specifications

Dimensions: 13.7 cm long by
17.0 cm wide (5.4 in by 6.7 in)

Weight: Interface card,
255 grams (9 oz)

Environmental
Characteristics

Operating Temperature:
0°C to 55°C (32°F to 131°F)

Operating Humidity: 5% to
95% relative humidity at 40°C
(104°F)

Ordering Information
The HP 98642A includes:

98642-66502 Four-Channel
Multiplexer Printed Circuit
Assembly

98642-66505 15-meter RJ-11
cables (3)

98642-66506 5-meter 25-pin
male modem cable
98642-66508 RJ-11/25-pin male
connector/adapters (3)
98642-90002 Installation
Manual

HP 98642A Option:

001 Deletes all cables and
connectors
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Recommended Cables:

The HP 92219R 25-pin M to
25-pin M direct connect cable
for the modem port is available
from HP’s Direct Marketing
Division (DMK). The other
cables and connectors are also
available from DMK,

HP 92219R 15-meter 25-pin
male-25-pin male direct connect
cable (98642-66507)

HP 92219SD 5-meter 25-pin
male-25-pin male modem cable
(98642-66506)

HP 92219T 15-meter RJ-11
cable (98642-66505)

HP 92219U RJ-11/25-pin male
connector/adapter
(98642-66508)

Self-test loopback connectors
are available for optional use
with the on-Card self-test.
Order three RJ-11 Test Hoods
(98642-67950) and one
98644-67950 EIA 25-pin Test
Hood from the HP Corporate
Parts Center.

Recommended Modems:

¢ Bell 212A
e HP 37212A Stand-alone Modem
* HP 92205A Hayes Smart

Modem 1200
Bell 202T 4-wire leased line
Modem



GPIO Interface

Technical Data

The HP 98622A General
Purpose I/O (GPIO) Interface is
a flexible parallel interface that
will send and receive up to 16
bits of data to a variety of
devices. Several handshake
modes are available to permit
interfacing to a variety of
equipment. Extended control
and status lines are available
for applications that require
transferring control and status
information outside the data
path.

Features

16 latched input lines

16 latched output lines
Selectable handshake modes
10 handshake, control, and
status I/O lines

DMA compatibility for fast
transfers

Configurable data-in clock
source

Connections for flexible disk
drive, multiprogrammer, or
thermal printer interrupt
capability

Sample of Transfer Rates Table 1

Input Output
{bytes/s) {bytes/s)
BASIC 2.0
Handshake 63 K 65 K
BASIC Advanced Program Binary Capability
Interrupt, burst 85 K 75K
Fast handshake 115K 115K
DMA, regular 540 K 480 K
DMA, burst 770 K 670K
HPL 2.0
Interrupt 8 K 8K
Fast read/write 89 K 100 K
DMA, regular 540 K 480 K
DMA, burst 770 K 670K
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Functional
Specifications

Maximum Transfer Rates

The sample of transfer rates in
table 1 are the maximum rates
that can be attained with the
type of data transfer specified.
Any delay generated by the
peripheral or by additional
program statements or options
will cause the actual data
transfer rate to be lower.

Data, Status, Control Lines

The 16 output lines provide
high current/voltage drivers
using open-collector buffers.
Either positive- or
negative-true logic is
selectable. The 16 input lines
are terminated by a resistive
divider of 3 kW to +5 V and 62
kW to ground accepting
standard TTL signal levels.
Ten lines provide control,
status, and handshake
information between the
peripheral and the GPIO
Interface.



Status and Control Lines
Definitions

PCTL Peripheral Control
Handshake output, driven by
interface; indicates the
computer is ready for input
data or new output data is
available on output lines.
PCTL is reset by a
ready-to-busy transition on
PFLG or by an interface reset.

PFLG Peripheral Flag
Handshake input, driven by
peripheral; indicates the
peripheral has completed the
data transfer; also used to
request peripheral interrupt
when enabled.

PSTS Peripheral Status
Status input, driven by
peripheral; indicates to the
computer the readiness of the
peripheral. PSTS is sampled by
the computer whenever
communication with the
peripheral is requested.

ST10, ST11 Extended Status
Status input, driven by
peripheral; sensed by computer;
may be used for any purpose;
examined by reading the

HP 98622A peripheral status
register.

CTL0, CTL1 Extended
Control

Control output, driven by
computer; sensed by the
peripheral; may be used for any
suitable purpose by the user;
asserted by writing to the

HP 98622A peripheral control
register.

1/0 Direction

Handshake output, driven by
card; indicates to the peripheral
the direction of type current
data transfer.

PRESET Peripheral Reset
Control cutput, driven by card;
used to initialize a peripheral
when the computer is turned
on, when the RESET key or
CLEAR VO key is pressed, or
when the HP 98622A
peripheral reset register is
written to.

EIR External Interrupt
Request

Control output, driven by
peripheral; used to generate an
interrupt request based on some
external event or termination
of a DMA buffer transfer. The
current state can be examined
by reading the HP 98622A
peripheral status register. The
interrupt is level detected, not
edge sensitive. EIR should be
held low until the interrupt is
serviced.

Electrical
Characteristics
(See table 2.)

DMA Capability

The HP 98622 can carry out
DMA transfers via the optional
two-channe]l HP 98620A DMA
controller card. Word or Byte
Mode as well as Regular or
Burst DMA transfers are
supported. The burst feature
allows a higher data transfer
rate and a shorter latency time,

Interrupt Capability

Proper interrupt level settings
allow a higher level request to
interrupt a lower level data
transfer. The HP 98622A is
capable of generating
interrupts to the computer
under the following conditions:
- PCTL clear

= PCTL clear & PFLG ready
- EIR asserted

Electrical Characteristics Table 2

Minimum Maximum

Data Output and Control Output Lines

Output Low Voltage @ 16 mA 0.4V

Output Low Voltage @ 40 mA 0.7V

Output High Voltage (open collector) 300V

Output Low Current 40.0 mA

Output High Current @ Output High Voitage 0.25 mA
Data Input Lines

Input Low Voltage 07V

Input High Voltage 3.0V

Input Current @ Input Low Voltage = 0.4 V -2.3 mA
Control Input Lines

Input Low Voltage . o5V

Input High Volitage 30V

Hysteresis 04V

Input Low Current @ Input Low Voltage = 0.4 V 3.3 mA
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Switched Configuration

Select Code: The factory
select code setting is 12; valid
select codes are:

HPL 1-6, 8-15
Pascal & BASIC 8-31

Interrupt Level

The factory setting is 3; a valid
interrupt level setting is from 3
to 6.

Output Data Line Sense

A 1-bit switch allows the input
data lines to use either
positive-true or negative-true
logic even with fast read/write
and DMA transfers.

PFLG Line Sense

A 1-bit switch allows the
peripheral flag line to use
either positive-true or
negative-true logic.

PCTL Line Sense

A 1-bit switch allows the
peripheral control line to use
either positive-true or
negative-true logic.

PSTS Line Sense

A 1-bit switch allows the
peripheral status line to use
either positive-true or
negative-true logic.

Handshake Mode

A 1.bit switch allows selection
of full or pulsed handshake
mode.

Data-In Clock Source

A 6-bit switch allows selection
of 3 different clocking
transitions for input data. The
upper input byte (8 lines) and
lower input byte (8 bits) can
have separate clock sources.
The input bytes can be clocked
when the register is read, on
the ready-to-busy transition of
PFLG, or on the busy-to-ready
transitions of PFLG.
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Ordering Information

Earliest Language Version
Required: BASIC 1.0,
HPL 1.0, Pascal 1.0

The HP 98622A includes:

98622-66501 General Purpose
I/0 Card

98622-90000 Installation
Manual

HP 98622A Options:

001 4.6-meter (15 ft)
unterminated cable
(5061-4209)

003 4.6-meter (15 ft)
terminated cable for
HP 6940A/B
Multiprogrammer
(98622-66504, 50-pin,
male connector)

Fuse for Replacement/Spare:
2110-0712



High-Speed Disk Interface

Technical Data

The HP 98625B High-Speed
Disk Interface is intended for
connection of disk drives and
other HP-IB devices to HP 9000
Series 300 computers. All data
transfers may be handled
through the use of DMA for
increased speed.

The HP 98625B will be
compatible with HP 98625A
drivers and will also offer a
mode for doing word-wide DMA
transfers.

Features

Connection of DIO computers to
HP CS/80 Disk Drives and
other HP-IB devices

Up to 7 disk drives on one
98625B

Total cable length up to 15
meters

DMA capability for fast
transfers :

o HP 98625A compatibility
» Allows status register access

during DMA transfers

Switch selectable system
controller/nonsystem controller
Switch selectable high
speed/low-speed HP-IB

Functional
Specifications

Transfer Rates

The 98625B will allow data to
be transferred in bursts at a
rate of 1 megatransfer/

second (2 Mbytes/second in
word mode). The average
transfer rate will be equal to
the transfer rate of the attached
disk.

DMA Capability

The 98625B utilizes DMA
(direct memory access) and is
recommended for use with the
HP 98620A/B DMA Controller
card for operation.

Switch Configuration
Select Code: The factory

setting is 14, but can be set to
any nonconflicting value.
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Interrupt Level: The factory
setting is 6. Unlike the

HP 98625A card, other cards
may share the interrupt level of
the HP 98625B card. This is
recommended only with HP-UX
5.0 and later versions.

Ordering Information

Earliest Language Version
Supported: Pascal 2.0, BASIC
Extensions 2.1, HP-UX 2.0, and
SRM environments.

The HP 98625B includes:

98625-66502 High-Speed Disk
Interface

98625-90001 Installation
Manual

Compatible Cables (from
Direct Marketing Division):

HP 10833A 1-meter (3.3 ft) cable
HP 10833B 2-meter (6.6 ft) cable
HP 10833C 4-meter (13.2 ft) cable
HP 10833D 0.5-meter (1.6 ft) cable

Fuse for Replacement/Spare:
2110-0712



High-Speed RS-422 Interface

Technical Data

The HP 98659A High-Speed
RS-422 Interface allows
high-speed transfer of object
code between HP 9000

Series 300 computers and

HP 64700 Series emulators,
and provides the
communication link between
the HP 64700 Series emulator
and the user at the HP 9000
Series 300. The 98659A allows
the HP 64700 Series emulator
to be an effective,
high-performance component of
the HP 64000-UX Advanced
Integration Environment. The
HP 98659A interface card is
used with HP 9000 Model 320,
330, 350, 360, and 370
computers.

Features

Asynchronous serial RS-422
communications

Optimized for communication
links with HP 64700

Series emulators

Supports data transfer rates up
to 460,800 baud

¢ Data formats of 5, 6, 7, or 8
bits/character and 1 or 2 stop
bits

e Selectable odd, even, or no
parity

Functional
Specifications

The 98659A is a character
device using block mode
structures to improve
performance when transferring
large amounts of data. It is not
a standard TTY type device.

Baud Rates Supported

The following data rates are
supported with internal
clocking:
50 75 150
200 300 800
1200 1800 2400
4800 7200 9600
19200 57600 230400
460800
External Clocking:

¢ EXTA is an external 16X clock
o EXTB is an external 1X clock

70

/A iciaro

For HP 9000 Series 300
Computer Systems
Product Number
98659A

Character Size: 5,6, 7, 8 bits
Stop Bits: 1or 2
Parity: 0Odd, Even, None

Handshaking:

Supports HP 64700

Series Hardware Handshaking
Protocol

Xon/Xoff pacing at baud rates
up to 19200

Modem Control:

e DTR and DSR
¢ CTS is used only to control

output pacing

RTS is used as a reverse
channel CTS

Does not support CCITT modem
control protocol

Input Processing Supported:
Canonical EOF, EOL, and LF
processing

Non-Canonical Time and
Minimum Character processing



Internal Buffers on Card:
e Write Buffer is 6144 bytes
* Read Buffer is 8192 bytes or
255 lines when in Canonical
input mode

Electrical
Specifications

HP 98659A power consumption

(typical):
+5Vat710 mA

+12 Vat37 mA
-12V at 60 mA

Electrical Interface
Compatibility: RS-422
(similar to CCITT V.11)
Physical Description

Size: 13.56ecmby 17.0 cm
(5.3inby 6.6 in)

Weight: 310 grams (11 oz)
Environmental
Characteristics: See SCSI
Peri Host Adapter

Operating Temperature:
0°C to 45°C (32°F to 113°F)

Relative Humidity: 0% to
80% noncondensing
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Ordering Information
HP 98659A includes:

5-meter cable (terminates in
25-pin male connector for use
with HP 64700 Series
emulators)



HP Precision Bus
SCSI/Parallel Host Adapter

Technical Data

The HP 28655A is an

HP Precision Bus (HP-PB)
system host adapter that
delivers the Small Computer
Systems Interface (SCSI) and
Centronics (parallel)
functionality in a single-board
solution. These two
industry-standard connections
provide HP 9000 Series 800
HP-PB customers the capability
to connect to a wide range of
peripherals that implement
these two widely accepted
standards.

SCSI

The HP 28655A implements a
SCSI solution which is fully
compatible with the ANSI
SCSI-2 specification. It
provides a standard 8-bit SCSI
bus and is capable of
performing 32-bit DMA
transfers to system backplanes.
When connected with any of
HP’s SCSI peripheral devices, it
provides a complete solution for
direct access or backup storage.
Each host adapter can support
up to 7 SCSI peripheral devices,

although performance and cable e
restrictions will apply.

SCSI Features

Industry-standard interface
Fully ANSI SCSI-2 Compliant
— support of bus arbitration

- parity across the interface

- single-ended transceivers

- disconnect/reconnect

High-speed throughput:

- asynchronous (3.0 Mbits/s) or
synchronous (5.0 Mbits/s)
mode

- 32-bit DMA transfers

Note: System level performance is
application dependent and may not
reflect the higher I/O rate achievable
with SC8I.

Connects up to 7 devices per o
adapter .
- 1 meter cable ships with the

adapter card .

— Cable uses 50-pin,
high-density male connector
on one end; 50-pin,
low-density male on the
other end.

Up to 6 meters connectivity

distance
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Compatible with HP SCSI
peripheral devices. Refer to
“HP 9000 Series 800
Configuration Guide”.

Parallel

The parallel connection
implements the widely accepted
8-bit Centronics specification
intended primarily for printer
connections. By achieving
compatibility with a wide range
of handshaking schemes, the
HP 28655A is able to connect to
a large selection of printers
that implement the Centronics
standard.

Parallel Features

Industry-standard interface
Asynchronous data transfer
64-byte FIFO

330 Kbyte/s burst transfer rate
Compatible with HP’s LaserJet
printer family

36-pin parallel connector on
peripheral side

Up to 2 meters connectivity




Functional
Specifications

Software

The SCSI drivers provided in
the HP-UX kernel implement
the Common Command Set and
Message Set outlined in the
SCSI-2-ANSI publication.

Message Set
The SCSI drivers implement a
SCSI-2-compatible message set.

Command Set

In addition to all SCSI-2
mandatory commands, the
28655A driver includes many
SCSI-2 optional commands.

Warranties and
Disclaimers

Standard HP 90-day warranty
with purchase of the product.

HP fully supports the 28655A
for use with HP peripherals.
Use of the product with
non-HP peripherals is at the
user’s own risk and is not

HP supportable. Hardware
and/or software may require
modification for
system/peripheral
compatibility. Upon
modification of the software,
HP waives all responsibility for
proper operation including
transaction accuracy and data
integrity. Modification of
software should only be taken
on by users experienced with
HP-UX drivers and SCSI
implementations.

HP specifically disclaims the
implied warranties of
merchantability and fitness for
a particular purpose. In
addition, HP specifically
disclaims all responsibility for
the operation of the SCSI
interface software with
non-HP products, and for
results or data loss in
connection with use of the
software.

Power Requirements

Power Consumption: 3.75
watts (typical) at 5.0 volts

Input Voltage Operating
Range: +4.75 to +5.25 volts

Termpower: The card
supplies SCSI bus termination
power and meets SCSI
specifications (0.9 amps max at
+5 volts)

Environmental
Characteristics

Operating Temperature: 0°C
to +55°C (+32°F to +131°F)
Storage Temperature: -40°C
to +70°C (-40°F to +158°F)
Relative Humidity: 15% to
95% noncondensing

MTTR: Less than one hour for
failure isolation and card
replacement

Physical
Characteristics

Dimensions:
Height: 24.13 em (9.50 in)

Width: 12.95 em (5.10 in)
Thickness: 3.16 cm (1.25 in)
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Related Products

Sister Products from HP’s
Peripherals Group include:
Winchester disks, Optical disks,
DDS Cartridge Tape, 9-Track
Tape, and CD-ROM.

Ordering Information
The HP 28655A includes:

28655-60001 SCSI/Parallel
Host Adapter with active SCSI
termination circuits
28655-90001 Installation Quick
Start Guide

1252-3920 SCSI active
peripheral terminator
5062-3383 SCSI 1-meter
shielded twisted-pair cable with
50-pin, high density connector
to 50-pin, low density connector
5180-0010 2-meter parallel
cable with 36-pin connector on
peripheral side

Note: SCSI cable length may not exceed
6 meters in a daisy-chain configuration.
For cable extension, female to male
cables are available through Direct
Marketing Division.

28655A Accessories:
5061-6565 Loopback Hood




HP JetDirect Cards for UNIX®
Network Peripheral Interface

Technical Data

e TCP/IP Ethernet
e For HP LaserJet I1, IID, III,

IIID, and IIISi Printers
For HP DesigndJet Plotter

Introducing the interface
designed specifically for
directly connecting your
HP LaserJet printer or
HP DesigndJet plotter to a
UNIX® Ethernet network.

HP’s JetDirect cards avoid the
slowdowns caused by standard
serial or parallel interfaces.
Your peripheral connects
directly to your network and
thus takes advantage of much
faster network data
transmission speeds.

There are no external boxes to
install and no additional client
workstation software to
interfere with your
applications. There are no
restrictions on where you can
connect your peripheral.
Instead, simply slide the

HP JetDirect card into your
HP peripheral’s I/O slot and
connect it to your network
cabling. Load the host software,

run a configuration utility, and
you're done. It’s that simple.

Peripheral location:
anywhere you want it

Your HP peripheral can be
located where it’s wanted;
where it’s needed; where it’s
most convenient. Connect it to
your network the same way
you’d connect a new
workstation or PC. Users can
now enjoy instant access to the
peripheral. Administrators can
centralize network servers for
optimum network support and
security, free from restrictions
on serial and parallel cable

lengths.

Performance: tuned for
maximum network
performance

The network peripheral
interface delivers a high
performance connection to your
HP peripheral, faster and more
efficient than standard serial or
parallel interfaces. The
interface improves performance
for both graphics and complex
documents, especially in the
case of the HP LaserJet IIISi
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printer that requires a faster
interface to support it. Server
loading is minimized by
transferring data in large
blocks, rather than the
one-byte-at-a-time loading of
parallel-connected peripherals.

Compatibility: plug right in
HP JetDirect cards let you plug
directly into UNIX networks
with systems running HP-UX,
SunOS (SPARCsystem line
only), and SCO™ UNIX. The
peripheral fits right in with the
“look and feel” of your existing
network. The interface is
compatible with standard
SNMP-based network
management applications.

Integration: no more
sacrifices

Unlike many software-based
network printing/plotting
solutions, HP JetDirect cards
have no effect on client PCs or
workstations. No extra client
software is required, so your
PCs and workstations are freed
up to handle your applications.
Unlike most hardware-based
network printing/plotting



solutions, the interface is fully
integrated—free of serial cables,
parallel cables, print-server
boxes, or power supplies that
clutter your work area. This
also eliminates the performance
bottlenecks imposed by serial or
parallel connections to your
peripheral.

Go with the leader;: HP
Because the HP JetDirect cards
come from HP, you can
standardize on HP printing and
plotting solutions across a wide
range of operating
environments, with the
versatile family of HP LaserdJet
printers and the HP DesignJet
plotter—all backed by the
reliability, service, and support
you've come to expect from HP.
For MIS managers, end-users,
and everyone in between, that’s
the best network connection of
all,

RFI Regulations

FCC Level A

FTZ-1046/84 (Germany)
VCCI Class I (Japan)
CISPR-22 Class A (Europe)
EN-55022-Class A (Europe)

Safety

EN 60950 (IEC 950 for Europe)
UL 1950 (U.S)

CSA C22.2 No. 950 (Canada)

Ordering Information

Number Network Type  Operating System Connectors and Cabling

For the HP LaserJet llISi Printer and the HP DesignJet Plotter:
C2059T TCP/IP Ethernet HP-UX 7.X, 8.X*, BNC port supports
Sun0S 4.1.1**, and 10Base2 thin coaxial cable
SCO UNIX V/386 AUl port supports 10Base5
3.2.2*** thick coaxial cable,
10Base-T twisted-pair cable
via twisted-pair transceiver
{such as the HP 286858
EtherTwist Transceiver)

For the HP LaserJet II, {ID, lll, and lIID Printers:

C2071T TCP/IP Ethernet HP-UX 7.X, 8.X*, BNC port supports
(Thin Ethernet) SunO0S 4.1.1**, and 10Base2 thin coaxial cable
SCO UNIX V/386
3.2.2%**
C2071s TCP/IP Ethernet HP-UX 7.X, 8.X*, RJ-45 port supports

(10Base-T) Sun0S 4.1.1**, and
SCO UNIX Vv/386

3.2.2***

10Base-T twisted-pair
cable

* Current version of HP-UX depends on the HP 9000 system being used.

** SunOS 4.1.1 is supported only on Sun SPARCsystems.

**+ 3CO UNIX V/386 3.2.2 is supported directly by The Santa Cruz Operation Inc.
Necessary software, documentation, and support is available only from The Santa
Cruz Operation Inc.

Note: Interface is installed by the end-user into the peripheral’s 1/0 slot.

Product Options: Media {one must be specified)

#AAO: % inch Cartridge Tape for HP-UX

#AAH: DAT (DDS) Tape for HP-UX

#AAV: % inch Cartridge Tape (QIC 24) for Sun0OS
#1AK: No media tape included

UNIX® is a registered trademark of
UNIX System Laboratories Inc. in the
U.S.A. and other countries.

SCO™ UNIX is a registered trademark
of The Santa Cruz Operation Inc.

All other brand and product names are
trademarks or registered trademarks of
their respective companies.
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Fiber-Optic SCSI Extender

Technical Data

The HP 28643A Fiber-Optic
SCSI Extender overcomes the
six-meter SCSI distance
limitation by allowing you to
add up to 100 meters to the
SCSI bus. You can now locate
peripherals based on
user/operator convenience
rather than on proximity to the
host computer. This layout
flexibility is provided in a
highly transparent manner to
system users as it maintains
SCSI-based performance,
functionality, and connectivity.
By combining high-performance

maintains data reliability and
improves data security. In
addition, this product
maintains HP’s long-standing
tradition for the highest quality
and reliability.

Fiber-Optic Extender
Provides System Layout
Flexibility

Customers need to connect
peripherals at longer distances.
Using HP’s Fiber-Optic SCSI
extender, peripherals can now
be physically located in remote

fiber optics and the areas for improved access by
industry-standard SCSI system operators. Unattended
protocol, the HP 28643A adds devices (such as optical disk
distance to SCSI peripheral auto-changers) can be placed in
subsystems while it separate rooms or on
6 meters
SCSI Cables
Before: [Computer Eﬁ & &.
6 meters Up to 100 meters 6 meters
SCSI Cables Fiber-Optic Cable SCSI Cables
\ I [} A}
7
After:  [Computer = e

76

HEWLETT
PACKARD

(D

For HP 9000 Series 800
and HP 3000.Series 900
Computer Systems
Product Number
28643A

different floors and in secure
environments. For improved
user access, printers can be
placed in user group areas for
easy access to printer output.

The added flexibility in system
layouts will help customers
reduce system management
costs through improved device
access and more efficient floor
space utilization.

Features

Adds 100 meters to SCSI bus
Complies with
industry-standard SCSI*
Transfers data synchronously or
asynchronously

Operates independently of
computer backplane

Uses industry-standard
fiber-optic cables and
connectors

Provides up to 5 Mbyte/second
burst transfer rate**

¢ Needs no additional software
¢ Supports powerfail recovery

Contains built-in active
terminator

¢ Provides auto resetting

termpower protection



Increases data security

Is 19-inch rack mountable
Provides fault and status LEDs
Is easy to install

Meets HP’s standards for
quality and reliability

*

The HP 28643A extender is designed to
operate with SCSI-2 compliant
peripherals. However, due to variations
in implementation, non-HP devices are
not supported.

** Note that system-level performance
depends on configuration, applications,
and peripherals, and may not reflect
this I/O rate.

Functional
Specifications

Fiber-Optic Ports
Connectors: ST type
Wavelength: 820 nm

Fiber-Optic Cable

For non-HP cables, verify that
the cable conforms to the
following specifications:
Type: duplex

Material: glass

Core diameter:

62.5 +3 ym or 50 +3 pm
Cladding diameter:

125 42 ym

Buffer diameter:

900 +£50 um

Numerical Aperture (NA):
0.275 for core diameter 62.5 ym
0.20 for core diameter 50 ym

Minimum Bandwidth-Length
Product:

160 MHz-km at 820 nm for core-

diameter 62.5 um
400 MHz km at 820 nm for core
diameter 50 pm

Maximum Attenuation
(including connectors):
3.0dB at 820 nm,

at FWHM = 75 pym,
with transmitter NA = 0.35
Connector: ST type
Interconnection loss
(typical): 0.6 dB
Recommended ferrule
construction: alumina,
epoxied, and polished

SCSI Port

Applicable standard:
ANSI X3T9.2 compatible
Connectors: 50-pin shielded
Data transfer type:
asynchronous or synchronous
Transceivers: single-ended
Termpower: 900 mA

Comparative Distances:

SCSI (Single-Ended)
without HP 28643A

SCSI (Single-Ended)
with HP 28643A

Distance 6 meters 112 meters
Typical Performance Rates:

50 meters 100 meters
Asynchronous 250 Kbyte/s 200 Kbyte/s
Synchronous offset 8 4 Mbyte/s 3.3 Mbyte/s
Synchronous offset 16 S Mbyte/s S Mbyte/s
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Environmental
Conditions

Operating Temperature:
0°C to 55°C (32°F to 131°F)

Relative Humidity:
5% to 95% at 40 C (104°F)
noncondensing

Physical Dimensions:
Length: 42.5 cm (16.75 in)
Depth: 23.5 cm (9.25 in)
Height: 4.3 cm (1.71 in)

Electrical Characteristics:

Voltage: 100-120 V 200-240 V
Current: 0.5 A max 0.25 A max
Frequency: 50/60 Hz $0/60 Hz

Ordering Information

HP 28643A includes:

2 extender units

2 mounting bracket kits
1 installation/reference
manual

1 loopback test coupler

Option AFB adds:
50 meters of 62.5/125 ym
fiber-optic duplex cable

Option AFD adds:
100 meters of 62.5/125 ym
fiber-optic duplex cable

SCSI Cables (not included)
SCSI peripheral cables:

(One additional standard SCSI
peripheral cable is required to
connect from the remote
extender to the first remote
peripheral.)

HP 92222A 0.5 m male-male
HP 922228 1.0 m male-male
HP 92222C 2.0 m male-male
SCSI extension cable:

HP 92222D 1.0 m male-female
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HP-IB* Interface for HP 9000
Series 500/800 Computer Systems

Technical Data

The HP 27110B HP-IB*
Interface allows connection of
up to 14 HP-IB compatible
devices to HP 9000

Series 500/800 systems that use
the Channel I/O (CIO)
backplane. HP-IB compatible
devices include flexible and
hard disks, printers, plotters,
magnetic tape devices, graphics
digitizers, and an extensive list
of instruments.

Features

980 Kbyte/s high-speed, 500
Kbyte/s standard-speed

Fully IEEE-488-1978
compatible

Onboard intelligence off-loads
the host computer, leaving
more CPU resources for
application-oriented tasks
Support of up to 14 standard
devices, 8 high-speed devices**
Parity check and Cyclic
Redundancy Check-16 for error
detection

Support of Command Set 80
protocol for CS/80-based disks
and tapes

Simple implementation of
computer-controlled

For HP 9000 Series 500/800

Computer Systems
Product Number
27110B

instrumentation and peripheral ¢ Firmware-based self-test to help
systems ensure interface integrity
o Selectable HP-IB controller or ® Programmatically enabled or

slave capabilities disabled parallel poll mode
Figure 1 DEVICE A j T T\
ABLE TO
TALKG LBTEN, <
AND
G, COMPUTER
|| DATA BUS
DEVICE B p———
ABLE TO <
TALK AND
USTEN
EG. DGITAL HANDSHAKE
MULITMETER L] | [cONTROL LINES
DEVICE C 3 \ :
<
ONLY ABLE —
TO USTEN
GENERAL
. INTERFACE
i GENERATOR) 4 T MANAGEMENT
DEVICE D <
o ABLE
TOTNK 300 18DATA
IN
EG, COUNTER DAV DATA VALID}
NRFD NOT READY FOR DATA)
NDAC HNOT DATA ACCEPTED)
IFC INTERFACE CLEAR}
ATN (ATTENTION
SRQ (SERVICE RE(
N REMOTE
EOI END OR IDENTFY)

* The Hewlett-Packard Interface Bus
(HP-IB) is HP’s implementation of
IEEE Standard 488-1978: “Digital
Interface for programmable
instrumentation” and identical ANSI
Standard M8 1.1. The term “HP-IB” is
also used to identify Hewlett-Packard
instruments conforming with this
standard.

** Standard-speed devices cannot be mixed
on a high-speed bus. High-speed devices
can be mixed on a standard-speed bus if
high-speed cabling rules are observed.
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HP-IB Capabilities

The HP 27110B HP-1B
Interface connects to the signal
lines shown in Figure 1, acting
as DEVICE A. Eight
bidirectional data bus lines
carry coded messages in
bit-parallel, byte-serial form
to/from other devices on the
bus, with each byte transferred
from one “talker” to one or
more “listeners”. Data is
exchanged asynchronously
using interface messages to set
up, maintain, and terminate an
orderly flow of
device-dependent messages.
Three handshake control lines
control the transfer of each byte
of coded data on the eight data
lines. The five general
interface management lines
ensure an orderly flow of
information within the HP-IB.

Functional
Specifications

Capacity

High-Speed Devices per
271108 Interface: Up to eight
with load resistors installed.
Up to 14 without

Standard-Speed HP-IB
Devices per Interface:
Upto 14

Operating Modes

High-Speed Mode: Operation
at data rates to 980 Kbytes/s

Standard-Speed Mode:
Operation at data rates to
500 Kbytes/s

Note: Attainable speed for a particular
system is dependent on such factors as
cabling length, type of external device,
system level software and number of
devices. Higher transfer rates can be
achieved when using less than
maximum cable lengths and devices.
Consult system documentation for
further information or the HP-IB
tutorial, P/N 5952-0156.

System Controller Mode: A
two-position switch enables

HP 27110B operation as system
controller or disables such
operation.
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Bus Characteristics

HP-1B Signal Lines:
DIO1 Data input/OQutput 1
DIO2 Data Input/Output 2

DIO3 Data Input/Qutput 3
DI04 Data Input/Output 4
DIOS Data Input/Qutput S
DIO6 Data Input/Output 6
DIO7 Data Input/Output 7
D108 Data Input/Qutput 8
DAV Data Valid

NRFD Not Ready for Data
NDAC Not Data Accepted
IFC Interface Clear
ATN Attention

ASRQ Service Request
REN Remote Enable

EOI End or Identify

Logic Levels: High >24V;
Low <0.5 V; all signals are low
true

Supported HP-IB Functions:
C1-C5, SR1, RL2, PP1, DC1,
SH1, AH1, T1, TE1, L1, LE1,
DT1, E2. TE1 and LE1 require
host system support.

Logic Levels, Line
Terminations, Line Drivers,
and Line Receivers: All
characteristics conform to IEEE
Standard 488-1978.

Maximum Cable Length for
Standard Operation:

2 meters (6.5 ft) per device
connected, with a 20-meter

(65 ft) total length. The
maximum number of devices is
accommodated by
interconnections using shorter
than maximum cable length.




Maximum Cable Length For
High-Speed Operation:
Interconnecting cable links
should be as short as possible,
with a maximum of 15 meters
total length per system, and
should have at least one
equivalent resistive load per
meter of cable (the high-speed
resistor pack adds seven
equivalent resistive loads).

Number Maximum Total
of Cable Lenth
Devices (meters)
1 6
2 9
3 10
4 11
5 12
6 13
7 14
8 (maximum) 15

No more than eight devices are
allowed in the system. A
maximum system would be
composed of a System
Controller, with its high-speed
resistor pack, and eight
peripherals. Load resistors
may need to be repositioned on
the interface card for
high-speed operation. Refer to
the installation manual.

Note: For high- and low-speed cable
length operation, refer to the
installation manual (P/N 27110-80005).

Error Detection

Data errors can be detected
using Cyclic Redundancy
Check-16 on all data messages
sent or received. CRC-16 can
be used if the other
participating device supports
CRC-16. CRC-16 is invoked by
the system for each transaction.
See system documentation for
details. Interface message
errors are detected using odd
byte parity.

Diagnostic Support

An interface-resident self-test,
initiated on reset, is provided in
the firmware of the HP 27110B.

Electrical
Specifications

Power
Dissipation
s.0wW

0.42' W

Voltage Current

+5V 1.8A
+12v 35 mA

Physical
Characteristics

Size: 17.3 cm long by 17.2 cm
wide (6.80 in by 6.75 in)

Weight: 234 g(8.2 02); 679 g
(23.8 02) with HP-IB cable

I/0 Channel Interconnects:
80-pin connector, J1

Device Interconnects: 26-pin
connector, J2
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Environmental
Characteristics

Operating Temperature:
0°C to 55°C (32°F to 131°F)

Operating Relative
Humidity: 5% to 95% at 40°C
(104°F)

Operating Altitude: 4600 m
(15,000 ft) maximum

Ordering Information
The HP 27110B includes:

27110-60301 HP-IB Interface
Card for HP 9000

Series 500/800

27110-63001 2-meter HP-IB
Cable

27110-90005 Installation
Manual for HP-UX Systems
30070-00043 HP-IB Backplate

HP 27110B Options:
0B0 Delets Reference Manual

800 Substitutes 4-meter
HP-IB Cable



HP-PB Asynchronous
8-Channel Multiplexer

Technical Data

The HP 40299B Multiplexer
provides eight asynchronous
RS-232-C compatible ports with
full duplex modem control
capability, or an optional eight
RS-422 direct connect
asynchronous ports for longer
distance and better noise
immunity.

The HP 40299B provides a
means to connect up to eight
asynchronous serial devices to
PA-RISC HP 9000 Series 800
Computers which use the
HP-PB (Hewlett-Packard
Precision Bus) as their primary
system input/output bus (808,
815, 822, 832, 842, 852), and
have HP-UX version 7.xx or
later operating system
installed.

A wide range of configurable
transmission modes and
formats permits hardwired and
remote connection of various
CRT terminals, printers,
plotters, and other
asynchronous devices.

In the RS-232-C mode, port 0 of
the HP 40299B can support the
local system console for 8x2
family of systems through the
use of an HP700/92 or an
HP2392 terminal. In addition,
when HP-UX 8.0 release or
later is installed, and a support
cable is connected between the
MUX and the system SPU, port
7 of the HP 40299B can support
the remote Access Port (AP)
functionality for system
hardware and software support
via a modem.

Features

In the RS-232-C mode:

Eight full-duplex asynchronous

serial I/O ports with 12-wire

modem control capability

EIA RS-232-C and V.24/V.28

compatibility

Full dupléx modem support (8

signals per channel)

Three types of modem protocol:

= Bell protocol, 2 signals: DTR
and DCD

-~ CCITT protocol, 6 signals:
DTR,DCD,DSR,RTS,CTS,RI

- No protocol, user can handle
8 signals (4 input/4 output)
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In the optional RS-422 mode:
Eight full-duplex asynchronous
serial I/O ports for direct
connect mode

EIA RS-422 and V.11
compatibility

Can support eight HP700/32
terminals in the RS-423 mode.

In either RS-232-C or RS-422
mode:

Programmable data-rate for
each channel

Programmable character size:
7 or 8 data bits

Programmable number of stop
bits: 1or 2

Parity, overrun, framing error
check detects transmission
faults

Firmware based self-test helps
assure interface integrity,
break detection, and generation
Automatic and programmable
device Xon/Xoff handshaking to
pace MUX input and output
data transmission
Programmable parity: odd,
even, or none

On-board buffering to
send/receive data to/from host
for multiple ports




Support features:

Self tests executed at
“power-on”

Support local and remote
console with access port (AP)
functionality (not applicable for
HP 9000 808/815 systems
which have their own SPU
console port.)

On-line diagnostics can be run
without any additional
hardware with the RS-232
interface, and with the use of a
special loopback hood provided
with the RS-422 interface.

Functional Description

The HP 40299B Asynchronous
8-Channel Multiplexer is used
for interfacing up to eight EIA
RS-232-C or up to eight RS-422
compatible devices to the
HP-PB backplane. It comprises
three major functional
assemblies:

¢ The MUX card.
¢ The RS-232-C or RS-422 Active

Distribution Panel (ADP).

The Multiplexed Serial Link
between the MUX card and the
ADP.

At the heart of the HP 40299B
is a circuit card which contains
a 68000 microprocessor and
associated EPROM and RAM
memory. The 128-Kbyte
EPROM contains the power-up
self-test and system support
code. The code download from
the host is stored in the
128-Kbyte RAM. Download
operation and card diagnostics
are performed through a special
supervisor on-card buffer.

The HP 40299B MUX also
provides an interface to
communicate with the console
terminal and the support
modem supporting the Access
Port function. The Access Port
function gives the operator the
ability to check the operating
status of the host, enable or
disable remote operator
accesses, lock the remote
support modem for increased
system security, force a system
reset, and copy local console
memory to remote console
display.

RS-232-C and RS-422 Signals

RS- Common’ Input/ Connector
232-C V.24 Abbrev Description Output Pin Nos.
Protective Ground N/A 1
AB 102 SG Signal Ground N/A 7
BA 103 SD Transmit Data o} 3
BB 104 RD Receive Data I 2
CA 105 RS Request to Send o} 8
CB 1086 Ccs Clear to Send | 22
cc 107 DM Data Set Ready | 20
cD 108 TR Data Terminal Ready 0 6
CF 109 RR Data Carrier Detect | 4
CH 11 SR Signal Rate Selector o} 23
CE 125 . IC Ring Indicator 0 9
- - GPO Gal. Purpose Output [ 5
RS-422 Description Input/ Connector
- Output Pin Nos.
Protective Ground | 1
Transmit Data + 0 15
Transmit Data — o} 17
Receive Data + | 19
Receive Data — | 25
Signal ground | 7

Warning: The potential between the signal ground pin on the ADP and the signal
ground pin on the attached device must not exceed seven (7) Volts. Failure to

observe this limit will damage the ADP.
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Functional
Specifications

Capacity

Channels: Eight channels —
full-duplex, connected through
a stand-alone Active
Distribution Panel (ADP)

Buffering: On-card buffering
to send/receive data for
multiple ports to increase
throughput and reduce host
CPU load.

Transmit Buffer Size:
255 bytes per port

Receive Buffer Size:
511 bytes per port

Software: HP 9000 Series 800
HP-UX revision 7.0 or later.

Communications

RS-232-C; CCITT V.24/V.28 for
direct and modem connections
EIA RS-422; CCITT V.11 for
direct connections

Data Rates: Baud rate defaults
to 9600 and is software
programmable to any of the
following rates: 75, 150, 300,
600, 1200, 2400, 4800, 9600,
19200.

Throughput: Although the
HP 40299B 8-channel MUX
hardware and firmware is able
to support a data throughput of
19.2 K baud simultaneously on
each channel without character
loss when flow control is
activated, the global
performance of the MUX is
dependent on the HP 9000
HP-PB Series 800 computer
load and performance,

Communication Mode: bit
serial, asynchronous.

The “Xon/Xoff” may also be
under application control, but

Break Detection and no data loss is only guaranteed
Transmission: Break condition if the MUX is responsible for
is recognized by the interface, flow-control.
and message is sent to the host. Edit Functions: Edit functions
Break condition can also be such as backspace, character
generated by the MUX at the delete, and line delete are
request of the host. passed to the host and managed
Optional Device Handshakes: by the host operating system.
The MUX is capable of pacing
both inbound and outbound
data via an “Xon/Xoff” type of
protocol. . The “Xon/Xoff”
characters are programmable.
The host may program the
MUX card to automatically
manage “Xon/Xoff” flow
control, thus avoiding any
character loss.
Physical Specifications
Height Width Depth Weight
MUX card
(P/N 40299-60021 29.5mm 100mm 220mm 0.25kg
(1.15in) {3.90in)  (8.58in)
ADP box
(P/N 5062-3070) 257mm 110mm 32mm 0.4kg
RS-232-C interface {(10.12 in) (4.29 in) {1.25 in)
ADP box
(P/N 5062-3085) 257mm 110mm 32mm 0.4kg
RS-422 interface (10.12 in) (4.29 in) {(1.25 in)
Electrical Specifications

Direct Current Requirements:

Voltage MAX RS-232-C Current MAX RS-422 Current
+5 1.80 A 1.80 A
+12 0.13 A 0.20 A
-12 0.13 A 0.00 A
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Installation and
Support

Installation: The HP 40299B is
usually bundled with the
system; however, it can be
purchased as an add-on product.

It is HP installable up to
HP-UX 8.0 release and
customer installable beyond.
Installation services may be
purchased from
Hewlett-Packard if necessary.

Diagnostic: ADP LED
indicators monitor the ADP
status. A self-test is performed
at power-on by the system.
Additional on-line diagnostics
and reset capabilities are
provided through the system
diagnostic environment for use,
by HP Customer Engineers.

Beyond HP-UX 8.0 release the
customer will be able to use a
loopback software utility with a
hardware loopback hood for
RS-422 interface that tests the
data path between the host and
the ADP ports.

Local and Remote Support:
The HP 40299B RS-232-C
multiplexer allows connections
to a local console, and after
HP-UX 8.0 release is installed,
will also allow connectivity to a
remote console for Access Port
function. In this case, the
following additional support
features are provided:

¢ Console IODC
¢ Local console can be mirrored

to a remote console
Security password required for
remote access to system

Enhanced Access Port feature

set

¢ User session port available to
the remote support modem port

¢ Automatic speed sensing of
local console terminal

¢ Remote support features

available even when the host

system is inoperable.

Recommended Peripheral
Cables

13242M 5 metre 25-pin M to
25-pin M connector
5 metre 25-pin M to
25-pin M connector
5 metre 25-pin M to
25-pin M connector
3.8 metre 25-pin M
to 25-pin M
connector

5 metre 25-pin M to
25-pin M connector
25-pin to 25-pin,
male-male, RFI
filtered, 5m (16ft)
25-pin to 25-pin,
male-male, RFI
filtered, 5m (16ft)
25-pin to 25-pin,
male-male, RFI
filtered, 5m (16ft)
25-pin to 25-pin,
male-male, RFI
filtered, 5m (16ft)
25-pin to 25-pin,
male-male, 1m
(3.3ft)

13242N
13242Y

92219G

92219Q

40242Y

40242M

40234A

40233A

92219Q

Remark: An ADP (RS-232-C)

port will be considered as:

-~ an HP standard DTE at the
termination of a 40233A
cable.

- an HP standard DCE at the
termination of a 40234A
cable
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Note: Cables like the 13242M/N,
40242M, and 92219Q have the line 23
connected which is used for internal
loopback selftest. If the device attached
to the cable monitors this line during
the selftest, it could result in a selftest
error message. Therefore these cables
are not recommended.

Cable 40233 A replaces the
30062B but without pin 23
connected.

Cable 40234 A replaces the
40242M but without pin 23
connected.

Refer to the cabling manual
(P/N 5957-9918) for a more
detailed list of the available
cables for your terminal.

Note that RS-232-C Standard is
limited by cable eapacitance.
HP will support the use of
RS-232-C provided that the
cables used are compliant with
RS-232-C recommendations.

Note that for the RS-422 cables,
the connection from the ADP to
peripheral device is by
non-isolated RS-422. The
maximum supported distance
from the ADP to peripheral
device is 1200 meters (4000
feet). An ADP (RS-422) port
will be considered as an

HP standard DCE at the 25-pin
sub-D female connector.

RS-423 connection for use with
an HP 700/32 terminal is
described in the Installation
and References manual shipped
with the product.. Other RS-423
connections are not supported.



Support Services:
Hardware/Software support
services available for this
product are included in the
System Support services.

Ordering Information

The HP 40299B includes the
following assemblies:
40299-60021 8-channel
multiplexer printed circuit
assembly

5062-3070 Active Distribution
Panel

40299-60003 3m link cable
40299-60004 Installation kit
40299-90012 Installation &
reference manual

HP 40299B options:

1C8 Replaces the RS-232-C
interface by the RS-422
interface.
Delete 5062-3070
Add 5062-3085 Active
Distribution Panel.
Add 5181-2030
Loopback hood

Related products:

The ADP is a stand-alone box
but may be rack mounted in
cabinets such as 92211R (mini
rack for the 808/815 systems or
the 46298B/C (EIA 19 inch x

1 m or x 1.6 m) especially when
used in large configurations.

An ADP Rack Installation Kit
has been designed specially to
install the ADP into the above
cabinets. Please refer to the
D2350A, D2351A, D2352A
product family.

»

Supported Devices

Direct Modem
Connect Connect
Devices RS-232-C RS-232-C
Terminals
2392A/2393A/2394A/2397A Yes Yes
2394A Graphic Athena Yes Yes
3081A Data Capture Yes No
C1001A Settler | low cost 2392/94 Yes No
C1003A Pioneer low cost ASCII term Yes No
Personal Computers
HP 110 + with 2392A Reflector |* Yes Yes
HP 150 1/l with HP 2623 emulator Yes Yes
HP Vectra with HP 2392/93/94 emulator Yes Yes
Integral PC with 2622 emulator + Yes
9836A/9837A Yes
HP 9000 $200/300 2392A emulator* Yes
Printers
2225D ThinkJet Yes No
2227A QuietJet Yes No
2563B Yes No
2565A Yes
2566A Yes
2932A/Bearfoot Yes Yes
2934A Yes Yes
2686A LaserJet Yes No
Plotters
7440A/8B Joey 8 pen B size Yes No
7470A opt. 001 Yes No
7475A opt. 001 Yes No
7550A Yes No
7580A/8 Yes No
7585A/8 Yes No
7586A/8 Yes No

Block mode support will be determined after testing

No block mode support

Devices not appearing in the
list above, whether they are
Hewlett-Packard devices or not,
may work when conforming to
the specifications outlined
above. However,

HP NetAssure services are
needed to obtain effective
support from Hewlett-Packard.
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SCSI Peripheral Host Adapter

Technical Data

The Small Computer System
Interface (SCSI) is a widely
accepted ANSI standard for .
connecting host computers to .
peripherals. SCSI peripherals
available in the market today
include floppy and Winchester
disks, cartridge and reel-to-reel
tape drives, CD-ROM, WORM
drives, helical scanners, and a
wide range of other peripherals.
The HP 27147A can support
seven devices on one interface
although performance and cable
restrictions will apply.

The HP 27147A host adapter
provides a standard 8-bit SCSI
bus for HP 9000 Series 800 CIO
systems and is capable of
performing 16-bit DMA )
transfers. When connected
with any of HP’s SCSI
peripheral devices, it provides a
complete solution for direct
access or backup storage. By
itself, the HP 27147A provides

the flexibility of an .
industry-standard and allows
connection to compatible .
peripherals.

Features

Industry-standard interface

Fully ANSI SCSI-2 compliant

- support of bus arbitration

= full parity across the
interface

- single-ended transceivers

- disconnect/reconnect

- command geueing

High-speed throughput:

- asynchronous (1.5 Mbyte/s) or
synchronous (5.0 Mbyte/s)
mode

- 16-bit DMA transfers

Note: System level performance is
application dependent and may not
reflect the higher I/O rate achievable
with 8CSIL.

Connects up to seven devices

per adapter:

- 2-meter adapter cable ships
with the card

- cable provides 50-pin,
low-density male connector to
first peripheral

Up to 6 meters connectivity

distance

Compatible with HP’s wide

variety of SCSI devices. Refer

to “HP 9000 Series 800

Configuration Guide”
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(D e

For HP 9000 Series 800 CI(
Computers

Product Number

27147A

Functional
Specifications

Software

The SCSI drivers provided in
the HP-UX kernel implement
the Common Command Set and
Message Set outlined in the
SCSI-2 ANSI publication.

Message Set
The SCSI drivers implement a
SCSI-2 compatible message set.



Warranties and
Disclaimers

Standard HP 90-day warranty
with purchase of the product.

HP fully supports SCSI for use
with HP peripherals. Use of
the SCSI adapter with ‘
non-HP peripherals is at the
user’s own risk and is not

HP supportable. Hardware
and/or software may require
modification for
system/peripheral
compatibility. Upon
modification of the software,
HP waives all responsibility for
proper operation including
transaction accuracy and data
integrity. Modification of
software should only be taken
on by users experienced with
HP-UX drivers and SCSI
implementations,

HP specifically disclaims the
implied warranties of
merchantability and fitness for
a particular purpose. In
addition, HP specifically
disclaims all responsibility for
the operation of the SCSI
interface software with
non-HP products and for results
or data loss in connection with
use of the software,

Power Requirements

Power Consumption:

13.1 watts (typical) at 5.0 volts
Input Voltages:

+4.75 to +5.25 volts
TermPower:

The cord supplies SCSI bus
termination power and meets
SCSI specifications (0.9 amps
max at +5 volts).

Environmental
Characteristics

Operating Temperature:
0°C to +55°C (+32°F to
+131°F)

Storage Temperature:
-40°C to +70°C (-40°F to
+158°F)

Relative Humidity:

15% to 95% at 40°C
noncondensing

MTTR: Less than one hour for
failure isolation and card
replacement.

Physical
Characteristics

Dimensions:

Height: 17.6 cm (6.9 in)
Width: 17.1 cm (6.7 in)
Thickness: 1.6 cm (0.6 in)
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Supported Products
include:

Winchester disks: C2212A
and C2213A

Optical disks: C1700A
Sequential Access Tapes:
C15124, 7979S, 7980S

Ordering Information
The HP 27147A includes:

27147-60001 CIO SCSI Host
Adapter with termination
27147-90006 CIO SCSI Adapter
Installation

1252-3920 1 SCSI active
peripheral terminator
27147-63001 2-meter shielded
twisted-pair cable with 50-pin,
low-density connector

Note: Cable length may not exceed 6
meters in a daisy chain configuration.
For cable extension, female to male
cables are available through
Complementary Products Sunnyvale
(CPS).




SCSI Peripheral Host Adapter

Technical Data

The Small Computer System
Interface (SCSD) is a widely
accepted ANSI standard for
connecting host computers to
peripherals. SCSI peripherals
available in the market today
include floppy and Winchester
disks, cartridge and reel-to-reel
tape drives, CD-ROM, WORM
drives, helical scanners, and a
wide range of other peripherals.
The HP 98658A can support 7
devices on one interface
although performance and cable
restrictions will apply.

The HP 98658A host adapter
provides a standard 8-bit SCSI
bus for HP 9000 Series 300
DIO-I* systems and is capable
of performing 16-bit DMA
transfers. When connected
with the 7957S, 7958S or 7959S
SCSI 5.25" disks from Disc
Memory Division, it provides a
high performance solution for
direct access storage. By itself,
the 98658A provides the
flexibility of an industry
standard and allows connection
to compatible peripherals.

Note: HP 9000 Models 310 and 320 are
not supported.

Features

¢ Industry-standard interface
¢ Fully ANSI X3T9.131-1986

compliant

- Support of bus arbitration

- Full parity across the
interface

- Single-ended transceivers

- Disconnect/reconnect

¢ High-speed throughput:

=~ asynchronous or synchronous
mode
- 16-bit DMA transfers

Note: System level performance is
application dependent and may not
reflect the higher 1/O rate achievable
with SCSI.

Connects up to 7 devices per

adapter

— 1-meter cable ships with the
adapter card

~ cable uses Alt 2 male
connectors on each end

Up to 6 meters connectivity

distance

Compatible with HP’s 79578,

79588S, and 7959S disks

Support on HP-UX only, refer

to HP 9000 Series 300
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PACKARD
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For HP 9000 Series 300 DIO

Computers
Product Number
98658A

Configuration Guide,

P/N 5951-6796, for supported
configurations.

Customer installable

Functional
Specifications

Software

The SCSI drivers provided in
the HP-UX kernel implement a
subset of the Common
Command Set outlined in the
ANSI publication X3T9.2/85-52,
Rev4B. Supported commands
and messages include:

Commands Supported HEX
Test Unit Ready 00
Request Sense 03
Format Unit 04
Inquire 12
Mode Sense 1A
Read Capacity 25
Read 28
Write 2A
Messages Used HEX
Command Complete 00
Save Pointer 02
Restore Data 03
Pointer 04
Disconnect 06
Abort 07
Message Reject 08
No Operation 80-OFF




Ordering Information
Software Reference Manuals

98658-90001 DIO-1 SCSI
Adapter Installation Manual
98265-90010 HP 9000

Series 300 SCSI Technical
Reference Manual
98577-90010 HP-UX Driver
Development Guide

97005-90000 HP 9000
Series 300 Peripheral
Installation Guide

Hardware
The HP 98658A includes:

98658-66501 DIO-I SCSI
Adapter

98658-90001 DIO-1 SCSI
Adapter Installation Manual
1252-2297 1 SCSI terminator
8120-5158 1-meter shielded
twisted-pair cable with two
50-pin Alt 2 connectors

Note: Cable length may not exceed

6 meters in a daisy-chain configuration.
For cable extension, female to male
cables are available through Direct
Marketing Division.

HP 98658A Option:

001 Adds self-test hood
connector (5061-6565)

Warraqties and
Disclaimers

Standard HP 90-day warranty
with purchase of the product.

HP fully supports SCSI for use
with HP peripherals. Use of
the SCSI adapter with
non-HP peripherals is at the
users own risk and is not

HP supportable. Hardware
and/or software may require
modification for
system/peripheral
compatibility. Upon
modification of the software,
HP waives all responsibility for
proper operation including
transaction accuracy and data
integrity. Modification of
software should only be taken
on by users experienced with
HP-UX drivers and SCSI
implementations.

HP specifically disclaims the
implied warranties of
merchantability and fitness for
a particular purpose. In
addition, HP specifically
disclaims all responsibility for
the operation of the SCSI
interface software with
non-HP products, and for
results or data loss in
connection with use of the
software.

Power Requirements
Input Voitagesz
+5 volts: 4.78 to 5.25

+12 volts: 11.5t0 12.7
-12 volts: '-11.5 to -12.7
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Consumption: 5.3 watts
maximum

Termpower: 0.4 amps at 5
volts for external termination

Environmental Range

Operating Temperature:
0°C to +55°C (+32°F to
+131°F)

Storage Temperature: -40°C
to +70°C (-40°F to +158°F)
Relative Humidity: 15% to
95% at 40°C (104°F)
noncondensing

MTTR: Less than one hour for
failure isolation and card
replacement

Dimensions

Height: 15.8 cm (6.25 in) -
Width: 19.7 cm (7.75 in)
Thickness: 3.30 cm (1.31 in)
Net Weight: 0.31 kg (0.68 1bs)

Sister Products
From Disk Memory Division:

7957S 107 Mbytes SCSI Disk
7958S 161 Mbytes SCSI Disk
7959S 323 Mbytes SCSI Disk

From Fort Collins Division:

98242A 4-Slot DIO-I
Backplane—converts two DIO-II
slots to two pairs of DIO-I slots.
98242B 2-Slot DIO-I
Backplane—converts one DIO-IT
slot to one pair of DIO-I slots.

Note: See HP 9000 Series 300 Price
Guide, part number 5951-6796.
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HP Token Ring/9000 for Series 700 Computers

Technical Data

HP Token Ring/9000 provides Users can choose to write their

all the necessary hardware to own user software to access
interface between an HP 9000 Berkeley Sockets software
Series 700 computer and a provided, or choose one of the
HP Token Ring Local Area higher-level networking
Network. Also included in this software products provided by
link product is networking Hewlett-Packard.

software corresponding to

Layers 2 through 5 of the Open

Systems Interconnection (OSD

Reference Model and node

management software.

HP 9000 Series 700 * TCPAP Transport
* LAN Manager/X
Q * ARPA Services

* Network Services

EH‘EE IBM 4 or

16 Mbit/sec
Token Ring
Network

— / * Shielded and

Unshielded Twisted
Pair Cabling
* |EEE 802.5

Mainframe

HP 9000 Series 800

%

IBM, Sun, DEC,
and other vendors

Product Number
J2165A

HP Token Ring/9000
Connectivity

For those users needing
multivendor communications,
HP Token Ring/9000 can be
used with ARPA Services, NFS
Services, and HP LAN
Manager/X. ARPA Services
provide de facto networking
software as defined by the
Department of Defense
Advanced Research Project
Agency (DARPA) and the
Berkeley Software Distribution
(BSD) UNIX® 4.3 system.
NFS/9000 allows HP 9000
computers to share file systems
in a multivendor network of
machines and operating
systems. HP LAN Manager/X
is an advanced full-featured
network operating environment
that enables UNIX-based
machines to operate as file and
resource servers to MS-DOS?®
and OS/2 PC workstations.



HP Token Ring/9000
Features

A complete link connection to
the HP Token Ring network,
which includes hardware and
transport software

Full interoperability with IEEE
802.5 and IBM Token Ring

4 Mbits/second or 16
Mbits/second burst transfer rate
Network transport software
based on de facto
industry-standard Defense
Advanced Research Projects
Agency (DARPA) protocols,
corresponding to the transport
and network layer functions
Supports Source Routing to
remote connections through
Source Routing Bridges
configured to use a maximum
packet size of 4472 bytes
Supports HP 9000 Series 700 as
LAN-to-LAN router

Hardware Components

The HP Token Ring/9000
adapter manages packet
buffering and processes Token
Ring protocols. A 9-pin D-type
connector on the HP Token
Ring adapter is used to connect
the adapter to the Token Ring
network through a STP
(Shielded Twisted Pair) cable
that plugs into a Multi-station
Access Unit (MsAU). The

HP Token Ring adapter also
comes with an RJ45 connector
for UTP (Unshielded Twisted
Pair) wiring. On 4 and 16
Mbit/second Token Ring
network, the following IBM
cable types are supported:

Compdfer

useum

Data Grade

AWG Type

Type 1 22 2wire shielded twisted pair
Type 2 22 2wire shielded or 4wire

unshielded twisted pair
Type 3 } 22,24 twisted pair unshielded
Type 6 26 2 wire shielded twisted pair
Type 9 26 2wire shielded twisted pair
Both shielded and unshielded Software Components
cables are supported at the 4 or
16 Mbit/second data link rate. HP Token Ring/9000 includes

software corresponding to
Features Layers 2 through 5 of the Open
System Interconnection (OSI)

Uses TMS380C16 TI Token Reference Model. The link
Ring communication processor layer, corresponding to layer 2
Uses 256K bytes of DRAM of the OSI model, consists of the
space for MAC code and data link level IEEE 802.5 protocol.
storage Transmission consists of
Operates as bus master, sending addressed frames of
tranferring 32 bits of data data on the cable at a signaling
every cycle at a maximum rate of either 4 megabits per
EISA burst speed of 33 second or 16 megabits per
megabytes per second. second.
Uses frame size up to 4096
bytes The Networking Layer,
Supports early token release at corresponding to OSI Layer 3,
16 Mbits/second is based on the ARPA Internet

Supports up to 256 link stations
on STP, and up to 72 on UTP.
Environmental: Class B2

EMC: complies to FCC A and
VDE Level B

Environmental
Characteristics

Operation Temperature: 0°C
to +55°C

Storage Temperature: -40°C
to 70°C

Relative Humidity: 15% to
95%

Electrical Specifications:
Maximum power consumption
is 11.5 watts maximum,
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Protocol (IP). IP provides
fragmentation and reassembly
of data as well as internal
addressing.

The Transport Layer,
corresponding to OSI Layer 4,
is based on the ARPA
Transmission Control Protocol
(TCP). TCP provides end-to-end
reliable, connection-oriented
services with flow control and
multiplexing. TCP has
mechanisms for detecting
duplicate, lost, or
out-of-sequence packets. Layer
4 also provides the User
Datagram Protocol (UDP)
supported by BSD IPC. UDP



¢ Network transport software
based on de facto
industry-standard Defense
Advanced Research Projects
Agency (DARPA) protocols,
corresponding to the transport
and network layer functions
Integrated node management
software provides online
network configuration and
logging

e Supports Source Routing to
remote connections through
Source Routing Bridges
configured to use a maximum
packet size of 4472 bytes
Supports HP 9000 Series 800 as
LAN-to-LAN router

Hardware Components

The HP Token Ring/9000
adapter card manages packet
buffering, processes IEEE 802.5
protocols, and uses an LED to
display the Token Ring adapter
status.

A 9-pin D-type connector on the
Token Ring adapter card is
used to connect the adapter to
the Token Ring network
through a cable that plugs into
a Multi-station Access Unit
(MsAU). On a 4 Mbit/second
Token Ring network, the
following IBM cable types are
supported:

For Type 3 unshielded twisted
pair (UTP), the customer will
need to use a media filter,
which attaches to the DB9
connector. This is done for
impedance matching from 150
Ohm (shielded twisted pair) to
100 Ohm UTP. Additionally,
only shielded cables are
supported at the 16 Mbit/second
data link rate.

Features

Uses TMS380C16/04 TI Token
Ring communication processor
Uses 512K bytes of DRAM
space for MAC code and
datastorage

Uses frame size up to 4096
bytes

Supports early token release at
16 Mbits/second

Supports up to 255 link stations

¢ Environmental: Class B2
e EMC: complies to FCC A and

VDE Level B

Data Grade AWG Type

Type 1 22 2-wire shielded twisted pair

Type 2 22 2-wire shielded or 4-wire unshielded twisted pair
Type 3 22, 24 twisted-pair unshielded

Type 6 26 2-wire shielded twisted pair

Type 9 26 2-wire shielded twisted pair
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Environmental
Characteristics

Temperature

Nonoperating: —40°C to +75°C
(-40°F to +167°F)

Operating: 0°C to +70°C

(0°F to 158°F)

Humidity
5% to 95% relative humidity

Electrical Specifications
Maximum power consumption
is 10 watts at 5 volts.

Software Components

HP Token Ring/9000 includes
software corresponding to
Layers 2 through 5 of the Open
Systems Interconnection (OSI)
Reference Model. The link
layer, corresponding to layer 2
of the OSI model, consists of the
link level IEEE 802.5 protocol.
Transmission consists of
sending addressed frames of
data on the cable at a signaling
rate of either 4 megabits per
second or 16 megabits per
second.

The Networking Layer,
corresponding to OSI Layer 3,
is based on the ARPA Internet
Protocol (IP). IP provides
fragmentation and reassembly
of data as well as internal
addressing.

The Transport Layer,
corresponding to OSI Layer 4,
is based on the ARPA
Transmission Control Protocol
(TCP). TCP provides end-to-end
reliable, connection-oriented
services with flow control and
multiplexing. TCP has



mechanisms for detecting
duplicate, lost, or
out-of-sequence packets. Layer
4 also provides the User
Datagram Protocol (UDP)
supported by BSD IPC. UDP
provides an unacknowledged
datagram service.

BSD Sockets is an interface
between the upper layers and
the product’s transport
proto-cols. BSD Sockets enable
customers to establish
peer-to-peer communications
between pro-cesses running on
HP 9000 computers and
processes running on other
systems using BSD 4.2 or later.

The node manager software
uses the commands of the nodal
management module to
establish computer-to-network

connections and to maintain the e
network. Network maintenance e

operations include initialization
and configuration of the
networking products,
establishing network security,
and using various diagnostic
tools to ensure proper network
operation. The diagnostics
include loopback verification,
nodal statistics, tracing, and
logging.

Installation Policy

Please contact your HP Sales
Representative or local

HP sales office for more
information on the installation
policy of this software product
in your system environment.

Customer
Responsibility

HP Token Ring/9000 for the
Series 800 is customer
installable and configurable.
Installation of HP Token
Ring/9000 is the responsibility
of the customer. Prior to
installing HP Token Ring/9000,
the customer should complete
the following tasks:

Install HP-UX 8.02 on the

HP 9000 Series 800

Install the Token Ring wiring
Attach and configure all
necessary networking devices,
including any Token Ring
accessories such as MsAUs and
cables

The basic steps required to
install HP Token Ring/9000
include loading the software,
setting the adapter link speed,
installing the Token Ring
adapter card, attaching the
system to the network,
configuring the adapter card,
and verifying the installation.
Recommended reading prior to
implementing a Token Ring
network includes the manual
“Installing and Administering
HP Token Ring/9000 Software,”
part number J2166-61001 and
the “Quick Installation Guide,”
part number J2166-61002.
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For quick implementation of
your network, a simplified
service interface, verified
network operation, and assured
ongoing supportability, please
refer to the "HP Network
Startup"” in this guide.

System Environment

HP Token Ring/9000 is
supported on the HP 9000
Series 8X7 computer systems.
The product supports up to two
Token Ring adapter cards per
system on the Series 8X7.

Ordering Information

HP Token Ring/9000 for the
Series 8X7 includes the Token
Ring adapter card, the Token
Ring software driver and
TCP/IP transport, the

Series 800 HP-PB Token Ring
Quick Installation Card, the
HP-PB Token Ring Network
Adapter Installation and
Service manual, and the
Installing and Administering
HP Token Ring/9000 Software
manual.




Series 800 Hardware
and Software

J2166A - HP Token Ring/9000

The HP Token Ring/9000
product (J2166A) must be
ordered with a hardware
option, a processor software
option, and a media option. The
hardware option (without a
processor software option or a
media option) may be ordered
to obtain a second Token Ring
adapter for use in the same
system.

Processor Hardware Option
(must order)
20N Token Ring Hardware

Processor Software Options
(may choose one):

Processor:

AHO License to use on Tier 1
AEL License to use on Tier 2
AE5 License to use on Tier 3
AE6 License to use on Tier 4
AEN License to use on Tier §
AEP License to use on Tier 6
AH1 License to use on Tier 7

Media Options (may choose
one):

AAQ 1/4-inch cartridge tape

AAl 1/2-inch magnetic tape
(1600 bpi)

AAH Digital Audio Tape
(DAT)

Software Upgrade Options
(may choose one):

Upgrade options are also
provided for scalability.
Previous purchase of HP Token
Ring/9000 is required.

Processor Upgrades:

OGR for return credit for Tier 1
OGE for return credit for Tier 2
OC8 for return credit for Tier 3
OGS for return credit for Tier 4
OGT for return credit for Tier §
OGU for return credit for Tier 6

UNIX® is a U.8. registered trademark
of UNIX 8ystem Laboratories in the
U.8. and other countries.

MS-DOS® is a U.S. registered
trademark of Microsoft Corporation.
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HP FDDI1/9000 for Series 700 Computers

Technical Data

HP FDDI/9000 for Series 700
Computers provides EISA bus
Series 700 computers with a
Single Attach Station (SAS)
connection to the ISO standard
9314 Fiber Distributed Data
Interface (FDDI) network.

HP FDDI/9000 for Series 700s
is fully compliant with the ISO
9314 standard, providing an
optical interface to the 100
Mbps FDDI network.

HP FDDI/9000 for Series 700s
consists of a single EISA board
and driver software.

HP FDDI/9000 for Series 700s
is supported on the following
HP 9000 Series 700 computers:
Model 720, Model 730, and
Model 750.

FDDI is the high- speed local
area network standard defined
by the ISO standard 9314. An

FDDI

HPS000 S700 Workatation

HP9000 8700 Workstation

Remote LAN

WAN

Supercomputer

Backbone

Part Number
J2156A

FDDI network is a 100 Mbps
fiber optic token ring LAN
arranged in a dual
counter-rotating ring, fault
tolerant topology. FDDI offers
greater capacity and distance
than any existing LAN. The
FDDI token ring topology offers
100 Mbps, with a maximum
length of 2 km between
stations, up to 500 stations per
ring and a 100 km maximum
ring circumference.

Features

HP FDDI/9000 for Series 700
Computers provides:

* An FDDI Single Attach Station
¢ A native EISA-based FDDI

connection

An adapter requiring a single
EISA slot in an HP 9000
Series 700 Computer

An implementation fully
compliant with ISO standard
9314

Full compatibility with SMT
version 6.2

A Media Interface Connector
(MIC) receptacle



¢ Customer installable and

configurable hardware and
software

SNMP management (RFC 1157)
with MIB IT (RFC 1158)

HP FDDI/9000 for Series 7008
supports standard and de facto
standard services including
BSD/ARPA, OS], services and
NFS. Support of standard and
de facto standard APIs include
BSD Sockets, XTI, ROSE, and
ACSE/presentation. The
internet protocols TCP, UDP,
IP, ICMP, the OSI protocols and
ISO standard 8802/2 are
supporfed. Network
management includes SNMP
(RFC 1157) and MIB II

(RFC 1158).

The FDDI network consists of
two independent 100 Mbps
rings, the primary and the
secondary. The dual ring
approach provides redundancy
and the ability to reconfigure
the network under fault
conditions. An FDDI ring has
two station types, dual attach
(Class A) that connects to both
primary and secondary rings,
and single attach (Class B), that
connects to either primary or
secondary rings, but not to
both. Class A and Class B
stations continue to operate in
a reconfigured ring under fault
conditions. In addition, Class B
stations can be easily isolated
in the case of station failure.

An FDDI network can include
Dual Attach Stations (DAS),
Single Attach Stations (SAS),
and concentrators.
Concentrators connect multiple
single attach stations to the

FDDI network in a star-like
fashion. HP FDDI/9000 for the
Series 700 requires a
concentrator to connect the
Series 700 computer to the
FDDI network.

Dual Attach Stations are
connected to both of the rings
and provide fault tolerance by
allowing the rings to “wrap” in
the event of a ring failure.
Concentrators are used with
Single Attach Stations and
provide the interface to the
dual ring architecture. The
concentrator maintains the
fault tolerant capability.

HP FDDI/3000 for the

Series 700 is compliant with
any vendor’s concentrator
product meeting the ISO
standard 9314.

HP FDDI/9000 for Series 700s
includes the software license to
use, the EISA FDDI Single
Attach Station adapter, the

Installation manual, the
Installing and Administrating
FDDI/9000 Software manual,
and the EISA FDDI Quick Start
Installation and Configuration
Guide.

Three components of the

HP FDDI/9000 Series 700
adapter conform to the OSI
model as shown below: the
physical layer, the data link
layer, and station management.
The physical layer includes two
pieces: the Physical Medium
Dependent (PMD) layer that
provides the point-to-point
communications between
stations in the network and the
PHYsical (PHY) layer protocol
layer that provides a connection
between the physical medium
dependent layer and the data
link layer.

EISA FDDI Adapter
Application
Presentation
Session
Transport
Network
802.2 Logical Link Control (LLC)
ISO 8802/2
Data Link Medla Accass Control MAC) .
ISO 9314~2:1989 Station Management
ANSI| X3.139-1987
ISO to be
Physical Layer Protocol (PHY} determined
1SO 9314-1:1989
. .148-1
Phy3|cal ANSI X3.148-1988 ANSI
Physical Meduim Dependent (PMD) X3T79.5/84-49
ISO 9314-3:1990 Revision 6.2
ANS| X3.166-1930
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The data link layer includes the
Media Access Control (MAC)
standard. For reference, the
Logical Link Control (LLC)
standard is directly above the
MAC. The MAC’s primary
function is the delivery of
frames. The LLC provides a
common protocol between the
MAC and network layer.

The FDDI standard is final
with the exception of the
Station Management (SMT)
portion. SMT is the software
portion of the FDDI standard
that defines how FDDI nodes
are monitored and configured
by a network management
service. HP FDDI/9000 for the
Series 700 supports SMT
version 6.2. As the SMT
portion of the standard evolves
to newer versions of SMT, the
SMT software of HP FDDI/9000
for the Series 700 will be
enhanced to support these later
versions of SMT.

Product Specifications

100 Mbps burst link rate

¢ Compliant with the ISO

standard 9314 s multimode

optical interface (PHY,PMD)

Compatibility with SMT

version 6.2

EISA bus master DMA

controller

- supports EISA type C DMA
cycles

EISA bus master/slave

interface -

¢ 25 MBps EISA burst DMA rate
¢ FDDI MIC (keyed) connector
* Multimode fiber optic cable

required

25 MHz on-board 68030
processor

128K by 16 read-only memory

* 32K on-board data buffering

64K by 32 zero-wait-state
SRAM

Second generation FDDI chip
set
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Environmental
Characteristics

Class B2
Temperature: 0°to 40°
Celsius

Humidity: 15% to 95%
relative humidity

Installation Policy

Prior to installing

HP FDDI/9000 for the

Series 700, the customer is
responsible for completing the
following:

Properly installing HP-UX 8.07
on the HP 9000 Series 700
Properly installing FDDI
wiring

Properly attaching and
configuring all necessary
networking devices, including
concentrators and cables

HP FDDI/9000 for the

Series 700 is customer
installable and configurable.
The basic installation steps
include powering down the
computer, installing the EISA
FDDI/9000 adapter and cables,
re-installing the EISA
FDDI1/9000 adapter assembly,
and configuring the driver
software. Installation can be
verified by the successful
completion of the power on
self-test.

Recommended reading prior to
implementing an FDDI
network includes the manual
“Planning FDDI Networks”,
part number J2156-90002.



Ordering Information

HP-UX operating system
version 8.07 is required.

Please order HP FDDI/9000 for
Series 700 Computers as
follows:

J2156A HP FDDI1/9000 for
Series 700 Computers

Option 1AW Delete software
license-to-use and
documentation

(Requires previous purchase of
J2156A with software
license-to-use)

The HP J2156A standard
product includes:

J2156-60001 EISA FDDI
Single Attach adapter
J2156-13601 Digital Audio
Tape (DAT) media
5957-4629 License to Use
J2156-90001 EISA FDDI
Adapter Installation Manual
J2156-90004 EISA FDDI
Quick Start Installation and
Configuration Guide
J2156-90003 Installing and
Administering HP FDDI/9000
Software

If purchasing a second FDDI
adapter, order J2156A with
option 1AW, Previous purchase
of J2156A with the software
license-to-use is required to
order option 1AW,

One HP FDDI/9000 Series 700
adapter is supported in the
Model 720 and Model 730. Two
HP FDDI/9000 Series 700
adapters are supported in a
Model 750.

The HP FDDI/3000 Series 700
adapter occupies one EISA slot
in a Series 700 computer. For
the Model 720, the EISA
upgrade kit must be purchased.
The EISA upgrade kit may be
purchased either as an option to
the Model 720 or as a
standalone product (P/N
A1986A).

An FDDI network concentrator
is required to connect single
attach stations to the FDDI
ring. HP does not manufacture
its own FDDI concentrator.

An FDDI cable is required to
connect HP FDDI/9000 for the
Series 700 to the concentrator.
A standard FDDI MIC
connector cable can be
purchased from any distributor
with the length to be
determined by the customer.
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FDDI Accessory
Components

Two interconnecting FDDI
cables and an attenuating
loopback connector are
available from
Hewlett-Packard.

The interconnecting cables are
used when FDDI cabling from a
central wiring closet and/or
FDDI concentrator to an office
or work area has been provided,
but the interconnection from a
wall jack to the network
adapter card has not.

The FDDI MIC loopback
attenuator is used to isolate the
network adapter from the rest
of the network and to verify the
operational status of the
network adapter’s optical
components. The 11dB
attenuation simulates the
maximum cabling loss allowed

by the ISO standard 9314.
Description HP P/N
ST-MIC 10 m cable 1005-0180
MIC-MIC 10 m cable 1005-0179
MIC Loopback 1005-0305

(11dB loss)



HP FDDI/9000 for Series 800
Business Servers

Technical Data
HP FDDI/9000 for Series 800 consists of a single double-high
Business Servers provides a HP-PB adapter and driver
Single Attach Station (SAS) software. HP FDDI/9000 for
connection to the ISO standard Series 800s is supported on the
9314 Fiber Distributed Data HP 9000 Model 890 as well as
Interface (FDDI) network for all of the HP 9000 Series 8x7
HP 9000 Series 800 Business Business Servers.
Servers. HP FDDI/9000 for
Series 800s is fully compliant FDDI is the high-speed local
with the ISO 9314 standard, area network standard defined
providing an optical interface to by the ISO standard 9314. An
the 100 Mbps FDDI network. FDDI network is a 100 Mbps
HP FDDLI/9000 for Series 800s fiber optic token ring LAN

HP 9000 3800

Businses Server
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A oacicano

Part Number
J2157A

arranged in a dual
counter-rotating ring, fault
tolerant topology. FDDI offers
greater capacity and distance
than any existing LAN. The
FDDI token ring topology offers
100 Mbps, with a maximum
length of 2 km between
stations, up to 500 stations per
ring and a 100 km maximum
ring circumference.

Features

HP FDDI/9000 for Series 800
Business Servers provides:

¢ A FDDI Single Attach Station
¢ An HP Precision Bus FDDI

connection

An adapter requiring a single,
double height HP-PB slot in an
HP 9000 Series 8x7 Business
Server

An implementation fully
compliant with ISQO standard
9314

Full compatibility with SMT
version 6.2

A Media Interface Connector
(MIC) receptacle



¢ Customer installable and

configurable hardware and
software

SNMP management (RFC 1157)
with MIB I (RFC 1158)

HP FDDI/9000 for Series 800s
supports standard and de facto
standard services including
BSD/ARPA, OSI services and
NFS. Support of standard and
de facto standard APIs include
BSD Sockets, XTI, ROSE, and
ACSE/presentation. The
internet protocols TCP, UDP,
IP, ICMP, the OSI protocols and
ISO standard 8802/2 are
supported. Network
management includes SNMP
(RFC 1157) and MIB II

(RFC 1158).

The FDDI network consists of
two independent 100 Mbps
rings, the primary and the
secondary. The dual ring
approach provides redundancy
and the ability to reconfigure
the network under fault
conditions. An FDDI ring has
two station types, dual attach
(Class A) that connects to both
primary and secondary rings,
and single attach (Class B), that
connects to either primary or
secondary rings, but not to
both. Class A and Class B
stations continue to operate in
a reconfigured ring under fault
conditions. In addition, Class B
stations can be easily isolated
in the case of station failure.

An FDDI network can include
Dual Attach Stations (DAS),
Single Attach Stations (SAS),
and concentrators.
Concentrators connect multiple
single attach stations to the

FDDI network in a star-like
fashion. HP FDDI/9000 for the
Series 800 requires a
concentrator to connect the
Series 800 Business Server to
the FDDI network. HP does
not manufacture its own FDDI
concentrator.

Dual Attach Stations are
connected to both of the rings
and provide fault tolerance by
allowing the rings to “wrap” in
the event of a ring failure.
Concentrators are used with
Single Attach Stations and
provide the interface to the
dual ring architecture. The
concentrator maintains the

HP FDDI/9000 for Series 800s
includes the software license to
use, the HP-PB FDDI Single
Attach Station adapter, the
HP-PB FDDI Installation and
Configuration Guide, and the
Installing and Administrating
FDDI1/9000 Software manual.

Three components of the

HP FDDI/9000 Series 800
adapter conform to the OSI
Model as shown below: the
physical layer, the data link
layer, and station management.
The physical layer includes two
pieces, the Physical Medium
Dependent (PMD) layer that
provides the point-to-point

fault tolerant capability. communications between
HP FDDI/9000 for the stations in the network, and the
Series 800 is compliant with PHYsical (PHY) layer protocol
any vendor’s concentrator layer that provides a connection
product meeting the ISO between the physical medium
standard 9314. dependent layer and the data
link layer.
Application
Presentation
Session
Transport
Network
802.2 Logical Link Control {LLC}
ISO 8802/2
i Media Access Control (MAC) .
Data Link 1SO 931 4—2:198; Station Management
ANSI X3.139-1987
ISO tobe
Physical Layer Protocol (PHY) determined
1SO 9314-1:1989
Physical ANSI X3.148-1988 ANSI
Physlcal Meduim Dependent (PMD) X3T79.5/84-49
ISO 9314-3:1990 Revision 6.2
ANSI X3.166-1990 :
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The data link layer includes the ® Second generation FDDI chip

Media Access Control (MAC)
standard. For reference, the
Logical Link Control (LLC)
standard is directly above the
MAC. The MAC’s primary
function is the delivery of
frames. The LLC provides a
common protocol between the
MAC and network layer.

The FDDI standard is final
with the exception of the
Station Management (SMT)
portion. SMT is the software
portion of the FDDI standard
that defines how FDDI nodes
are monitored and configured
by a network management
service. HP FDDI/9000 for the
Series 800 supports SMT
version 6.2. As the SMT
portion of the standard evolves
to newer versions of SMT, the
SMT software of HP FDDI/9000
for the Series 800 will be
enhanced to support these later
versions of SMT.

Product Specifications

* 100 Mbps burst link rate
e Compliant with the ISO

standard 9314’s multimode
optical interface (PHY,PMD)
Compatibility with SMT
version 6.2

e HP-PB master DMA controller
¢ HP-PB master/slave interface
¢ 16 MBps HP-PB burst DMA

rate

FDDI MIC (keyed) connector
Multimode fiber optic cable
required

25 MHz on-board 68C020
processor

® 64K by 16 read-only memory
¢ 32K by 32 zero-wait-state

SRAM

set

Environmental
Characteristics

Electromagnetic:

— FCC Class A (USA)

- CISPR-22 Class A (Europe)

- FTZ-1046 (VDE Level B)
(Germany)

— VCCI Class 1 (Japan)

Temperature:

- 0° to 70° Celsius, operating

- -40° to 70° Celsius,
nonoperating

Relative Humidity: 5% to 90%
@ 40° Celsius, noncondensing

Altitude: 4.6km
Electrical

18 watts typical 21 watts
maximum

Installation Policy

Prior to installing

HP FDDI/9000 for the

Series 800, the customer is
responsible for completing the
following:

Properly installing either
HP-UX 8.02 or 9.0 on the

HP 9000 Series 800

Properly installing FDDI
wiring

Properly attaching and
configuring all necessary
networking devices, including
concentrators and cables

HP FDDI/9000 for the
Series 800 is customer
installable and configurable.
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The basic installation steps
include loading the software,
powering down the system,
installing the HP-PB
FDDI/9000 adapter, attaching
the HP-PB FDDI/9000 adapter
to the network, and configuring
the driver software.
Installation can be verified by
the successful completion of the
power on self-test.

Recommended reading prior to
implementing an FDDI
network includes the manual
“Planning FDDI Networks,”
part number J2156-90002.

Ordering Information

HP-UX operating system
version 8.02 or 9.0 is required.

Please order HP FDDI/9000 for
Series 800 Business Servers as
follows:

J2157A HP FDDI/9000 for
Series 800 Business Servers

FDDI/9000 for Series 800
Business Servers (J2157A) must
be ordered with the hardware
option (ALH), a processor
software option and a media
option to acquire the first
FDDL9000 adapter for the
Business Server. The standard
product (J2157A) with only the
hardware option ALH), may be
ordered to obtain a second
FDDI/9000 adapter for use in
the same Business Server.
Previous purchase of J2157A
with the software license-to-use
is required to order J2157A
standalone with only the
hardware option (ALH).



Hardware Option

AL4 HP-IB FDDI Single
Attach Adapter

Processor Software Options
(may choose one)

AHO Software Right-to-Use on
the Model 807 and
Model 817

AEL Software Right-to-Use on
the Model 827 and
Model 837

AE5 Software Right-to-Use on
the Model 847 and
Model 857

AE6 Software Right-to-Use on
the Model 867 and
Model 877

AEN Software Right-to-Use on
the Model 887 and
Model 897

AEP Software Right-to-Use on
the Model 890/100 and
Model 890/200

AH1 Software Right-to-Use on
the Model 890/300 and
Model 890/400

Media Options (may choose
one)

AA0 4" cartridge tape
(Release 8.02 only)

AA1l %" magnetic tape
(1600 bpi)

AAH Digital Audio Tape
(DAT)

AA4 QIC (Quarter Inch
Cartidge)

Software Upgrade Options
(may choose one)

OGR Return credit for the
Model 807 and
Model 817

OGE Return credit for the
Model 827 and
Model 837

0C8 Return credit for the
Model 847 and
Model 857

0GS Return credit for the
Model 867 and
Model 877

O0GT Return credit for the
Model 887 and Model
897

0GU Return credit for the

Model 890/100 and
Model 890/200
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Software upgrade options are
provided for scalability.
Previous purchase of
FDDI/9000 for Series 800
Business Servers is required.

The HP J2157A with option
product AL4 includes:

28670-60001 HP-PB FDDI
Single Attach adapter
5957-4629 License to Use
28670-90001 HP-PB FDDI
Installation and Configuration
Guide

J2156-61001 Installing and
Administering HP FDDI/9000
Software (Release 8.02)
J2157-61001 Installing and
Administering HP FDDI/9000
Software (Release 9.0)

One HP FDDI/9000 Series 800
adapter is supported in the
Model 807, Model 817 and
Model 837. All other

Series 800 systems support two
HP FDDI/9000 Series 800
adapters.

An FDDI network concentrator
is required to connect single
attach stations to the FDDI
ring. HP does not manufacture
its own FDDI concentrator.

An FDDI cable is required to
connect the HP FDDI1/9000
Series 800 adapter to the
concentrator. A standard FDDI
MIC connector cable can be
purchased from any distributor.



FDDI Accessory
Components

Two interconnecting FDDI
cables and an attenuating
loopback connector are
available from
Hewlett-Packard.

The interconnecting cables are
used when FDDI cabling from a
central wiring closet and/or
FDDI concentrator to an office
or work area is provided, but
the interconnection from a wall
jack to the network adapter
card is not provided.

The FDDI MIC loopback
attenuator is used to isolate the
network adapter from the rest
of the network and to verify the
operational status of the
network adapter’s optical
components. The 11dB
attenuation simulates the
maximum cabling loss allowed
by the ISO standard 9314.

Description HP P/N

ST-MIC 10 m cable 1005-0180
MIC-MIC 10 m cable 1005-0179
MIC Loopback 1005-0305
(11d8 loss)
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LAN/9000 Link
Technical Data

The LAN/9000 Link provides
the hardware and software to
connect an HP 9000 computer
to a multivendor LAN. The
link includes the hardware
interface card and the device
driver, network transport,
network management, and C2
level security software. The
link connects to either Ethernet
LANSs, IEEE 802.3 LANSs, or
both. The network software
includes the industry transport

standard TCP, UDP, IP, and
SLIP protocols, along with the
BSD sockets APL. Users may
write their own software to
access the network via an API,
or they may purchase one of the
higher level networking
services (ARPA, NFS, NCS,
LM/X, NS) provided by Hewlett
Packard and supported over the
LAN/9000 Link.

HP 9000 Series 800

HP 9000 Series 300/400/700

==

L

——

HP 3000 Series 900

Other systems using TCP/IP

=

PC using TCP/IP

HP 1000 A-Series
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For HP 9000 Series 300/400,

700, and 800 Computers
Product Numbers
98171A, 25567A, 36967A,
J2146A

Features

Network transport software
provides the ARPA TCP, UDP,
IP, and SLIP protocols.

BSD sockets API provides
access to TCP and UDP.
Supports using any HP 9000 as
a LAN-to-LAN router.
Supports Ethernet Rev. 1 and 2
and IEEE 802.3 protocols.

* Supports C2 level security.
¢ Supports 10 Mbits/sec burst

transfer rate.

Uses a microprocessor-driven
interface controller to minimize
Series 800 overhead associated
with datacommunications
processing; not available for
workstations.

Supports connections to thin
coaxial cable, thick coaxial
cable, and unshielded
twisted-pair wiring.

Any node may be attached or
removed while the network is
active.

Integrated node management
software provides on-line
configuration and logging.
Integrated network
management software supports
SNMP.



Functional Specifications

Cable Type ThinLAN ThickLAN EtherTwist

{Thin coaxiall (Thick coaxial) {Unshielded
twisted-pair)

IEEE cable Type Type Type

specification 10BASE2 10BASES 10BASE-T

Maximum segment 185 meters 500 meters 100 meters

length hub to node

Maximum number 30 100 N/A

of nodes per segment

Minimum distance 0.5 meter 2.5 meters N/A

between nodes

Maximum AUl 50 meters 50 meters 50 meters

cable length

Functional Description depending on the specific

The LAN/9000 Link provides
the hardware and software to
connect an HP 9000 computer
to a multivendor Local Area
Network (LAN). The
LAN/9000 Link supports
system-to-system
communications to other

HP 9000s; HP 1000s, 3000s and
PCs; as well as other systems
supporting TCP/UDP/IP over
Ethernet/802.3 wiring. The
hardware components of the
link include the Local Area
Network Interface Controller
card (LANIC), the Medium
Attachment Unit (MAU), and
in some cases, an Attachement
Unit Interface (AUI) cable. The
software components of the link
include the LANIC device
driver, the TCP/UDP/IP
network transport, and the BSD
sockets and HP NetIPC APIs.

Some or all of the components of
the LAN/9000 Link are bundled
with most HP 9000 systems.

The components may also differ,

system. Please see the ordering
instructions below for more
details.

Hardware Components

Local Area Network
Interface Controller (LANIC)

The LANIC is a
microprocessor-based
communications controller that
plugs into the HP 9000
backplane. It handles
buffering, the IEEE 802.2 and
802.3 protocols, error checking,
and keeping track of network
statistics. When addressed by
another node on the network,
the LANIC receives frames of
information and checks the
accuracy of the data before
passing the frames to the host.
To transmit data, an addressed
frame is sent from the host to
the LANIC, which adds error
checking information. The
LANIC then tests to see if the
cable is busy and, if not,
transmits the frame.
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Features

-~ Includes onboard
microprocessor capable of
receiving multiple
back-to-back packets on
Series 800; not available for
workstations.

~ Supports IEEE 802.2
link-level protocol.

— Supports IEEE 802.3
Carrier-Sense Multiple
Access with Collision
Detection (CMSA/CD) access
method protocol.

— Supports multicast,
broadcast, and individual
addressing.

- Frame length up to 1500
bytes.

— Collects LAN statistics
(collided packets, bad
packets, etc).

- Environmental: Class B.

~ EMC: will pass FCC, VDE
Level A.

~ HP Precision Board (HP-PB)
card includes integrated
ThinLAN Transceiver and
AUI port.

IEEE 802.3 and Ethernet
Coexistence

There are some similarities and
some differences between IEEE
802.3 and Ethernet LANS.
Since both types utilize the
same coaxial cable media,
Ethernet nodes may coexist on
the same LAN segment with
IEEE 802.3 nodes. The most
significant differences are in
the data packet format and the
electrical grounding of the
hardware. All HP 9000
LANICs can transmit either
IEEE 802.3 or Ethernet-type
packets.
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LAN/9000 Link
Hardware
Components

IEEE 802.3
or Ethernet
wiring

Medium Attachment Unit
MAUD)

The Medium Attachment Unit
(MAU) provides the physical
and electrical connection to the
LAN wiring. It receives signals
from and sends signals to the
cable, and also detects collisions
resulting from two nodes
starting to transmit
simultaneously. The MAU also
provides electrical isolation
from the cable and performs
several other functions to
ensure network reliability. For
example, if a MAU fails by
continuously transmitting, a
circuit will detect the failure
and shut down the MAU.

The LAN/9000 Link can be
connected to thin coaxial cable
(a ThinLAN transceiver with a
BNC “T” connector), thick
coaxial cable (a ThickMAU
with a 6-meter AUI cable and

tap), or unshielded twisted-pair
wiring (a EtherTwist
transceiver with a 1-meter AUI
cable).

Note: The specific MAU and
cabling supplied with the
LAN/9000 Link differs,
depending on the specific

HP 9000 system. Please see the
ordering instructions for more
details.

Transmission
Characteristics

— Transmission Mode:
Baseband Digital

~ Access Method:
Carrier-Sense Multiple
Access with Collision
Detection (CSMA/CD)

- Impedance: 50 Ohms

— Maximum Burst Transfer
Rate: 10 Mbits/s
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¢ Evironmental

Characteristics

- Temperature
(Non-operating):
-40°C to +75°C
(-40°F to +167°F)
- Temperature
(Operating):
0°C to +70°C
(+32°F to +158°F)
— Humidity:
5% to 95% relative humidity

Electrical Specification

- Maximum power
consumption for the interface
is:

5 Volt; 15 Watts (Series 800),
4.89 Watts (Series 300)

~ The interface also powers the
various MAUs, which require
12 Volts: 4.3 Watts typical

Software Components

The LAN/9000 Link includes
software corresponding to
layers 2 through 4 of the Open
Systems Interconnection (OSI)
Reference Model (see figure 3).
It also includes node
management and network

management agent software
(SNMP).

The Data Link Layer,
corresponding to OSI layer 2,
consists of the Ethernet or
IEEE 802.2 and 802.3 protocols.
The 802.3 implementation
supports Carrier Sense Multiple
Access/Collision Detection
(CMSA/CD), which gives every
node on the coaxial cable equal
access to the network. A
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sending node monitors the
network to ensure that no other
node is transmitting before it
attempts transmission. If,
while transmitting, the

sending node detects a collision,
the sending node initiates a jam
signal and waits for a random
period of time before
retransmitting. Transmission
consists of sending addressed
frames of data to the wiring at
a signalling rate of 10
megabits/s. The 802.2
implementation supports
Logical Link Control (LLC).
Both the IEEE 802.2 and the
Ethernet service are Type 1
(unacknowledged datagrams).

The default layer 2
encapsulation is Ethernet only.
Link dependent features are
incorporated in the lanconfig
command. 802.3 encapsulation
can be added using the
lanconfig command.

Link Level Access (LLA)is a
programmatic interface to the
driver of the LAN interface
card. LLA provides access to
the Data Link Layer (layer 2).
IEEE 802.3 or Ethernet data
packets can be exchanged
between systems on a LAN
using LLA. LLA is for the
technically sophisticated user
who has experience in writing
data communication protocols.
LLA can be useful when high
performance is required.

LLA does not guarantee
delivery of Ethernet or IEEE
802.3 data packets. The LLA
user must incorporate the
desired degree of reliability
using higher level protocols.

The Networking Layer,
corresponding to OSI layer 3, is
based on the APRA Internet
Protocol IP). IP provides
packet
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fragmentation/reassembly and
internetting capability.

Terrain, distance, and property
rights often limit LAN cabling.
Where LAN wiring is
restricted, network connections
can often be made using
asynchronous serial lines. The
LAN/9000 Link includes the
Point-to-Point Link (PPL). PPL
is HP’s implementation of the
Serial Line Internet Protocol
(SLIP) and abbreviated SLIP
(ASLIP). The PPL can be used
over a serial line to:
- Dial-in to the HP 9000
- Dial-out from the HP 9000
- Direct connect to the

HP 9000

The Transport Layer,
corresponding to OSI layer 4, is
based on the ARPA
Transmission Control Protocol
(T'CP) and User Datagram
Protocol (UDP).

TCP provides end-to-end
reliable, connection-oriented
services over IP, with flow
control and multiplexing. TCP
also has mechanisms for
detecting duplicate, lost, or
out-of-sequence packets.

UDP provides an
unacknowledged connectionless
delivery service over IP,

The LAN/9000 Link provides
two application programmatic
interfaces (APIs) to the network
transport, Berkeley (BSD)
sockets and HP’s Network
InterProcess Communication
(NetIPC). Both APIs support
the rapid exchange of data
using peer-to-peer




communications between
processes. The processes may
be on a single system or on
different systems on the
network.

BSD sockets provides an
interface to TCP and UDP.
BSD sockets is available on
HP 9000s; HP 1000s, 3000s,
and PCs; and on a wide range
of computers from other
vendors that support the
UNIX® operating system.

NetIPC is a HP proprietary
interface to TCP. NetIPC
supports communications to
various HP systems, including
HP 1000s, 3000s, and 9000s.

The node manager software
uses the commands of the nodal
management module to
establish computer-to-network
connections and to maintain the
network. Network
maintenance includes
initializing and configuring the
LAN, establishing network
security, and using various
diagnostic tools to ensure
proper network operation.
Some of the diagnostics provide
loopback verification at levels
2, 3, and 4, nodal statistics,
tracing, logging, and security
files.

The LAN/9000 Link also
includes a network
management agent. The agent
supports the Simple Network
Management Protocol (SNMP)
and collects information
regarding the state of the link
and transport. This
information is used and
displayed by a remote

management station, such as
the HP OpenView Network
Node Manager (see related
products below).

The LAN/9000 Link also offers
C2 level security. C2 systems
have a discretionary access
control policy that is capable of
granting or denying access to
individual users. C2 security
provides for auditing of security
relevant events and associates
the audit records with
individual users. The C2
implementation on this product
has not been evaluated by the
National Computer Security
Center (NCSC).

Standards

The protocols underlying the
LAN/9000 Link software
closely adhere to the following
standards:

RFC 768 UDP

RFC 791 P

RFC 792 ICMP

RFC 793 TCP

RFC 826 ARP

RFC 891 IGP (RIP and
HELLO)

RFC 904 EGP

RFC 919 IP Broadcast
Datagrams

RFC 922 IP Broadcast
Datagrams with
Subnets

RFC 950 IP Subnet
Extension

RFC 1055 IP on Serial Line
(SLIP)

RFC 1058 IGP (RIP and
HELLO)

RFC 1155 Management
Information
(SNMP)
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RFC 1157 SNMP
RFC 1213 MIB II (SNMP)

Support for
Networking Services

The LAN/9000 Link supports
the ARPA Services, the
Network File System (NFS),
the Network Computing
System (NCS), and LAN
Manager/X (LM/X). The ARPA
Services provides interactive
and programmatic facilities,
including virtual terminal
access, file transfer, and
electronic mail. NFS allows
computers to share file systems
across multiple systems. NCS
supports distributed computing
in a heterogeneous computer
environment. LAN Manager/X
is a network operating system
that enables computers running
UNIX to act as file and
resource servers for MS-DOS®
and 0S/2 PC clients. (See
related products below.)

The LAN/9000 Link also
supports HP’s proprietary NS
network services. The NS
services provide virtual
terminal access and file
transfer to other HP systems.
(See related products below.)



Network Capacity and
Performance

Although the signaling rate of
the line may be 10 megabits/s,
the throughput achieved at a
node may be lower. This is
primarily due to the overhead
of the software providing
networking services and the
user’s application programs.
Among the factors affecting
user throughput are the type of
software being used, the main
memory and speed of each
processor (and its peripherals)
involved in the transfer, and
the load on each system from
non-network applications.

Because of the number and
complexity of these factors, it is
difficult to make useful
generalizations about the
performance or capacity of the
network in a particular
application. HP network
specialists are available to
consult in network design.
They have data on the system
and network parameters that
affect network operation. With
this information and an
accurate understanding of the
target environment, they can
assist in designing an effective
network,

Installation Policy

Please contact your HP Sales
Representative or local

HP sales office for more
information on the installation
policy for this software product
in your system environment.

Customer Responsibility

Installation of the LAN/9000 is
the responsibility of the
customer, Prior to installation
of the LAN/9000, the customer
should perform a full system
backup. At that point, the
customer should install and
verify the operation of the LAN
interface controller, perform a
system update to add the
product software modules to the
system, and then verify that
the number and version of the
software modules that have
been installed are correct.

The customer is responsible for
the installation of the coaxial
cable, including terminators,
T-connectors, taps, and (where
necessary) the MAUs, and the
routing of the AUI cable from
the MAU to the LANIC. The
customer should then connect
the wiring to the LANIC, using
either the integrated MAU or
the AUI cable. The customer
should then verify that the
product properly accesses the
network and ensure that all
safety grounds in the systems
served by the cabling are
connected. At this point,
installation of the LAN/3000
Link product is complete.

For quick implementation of
your network, a single service
interface, verified network
operation, and assured ongoing
supportability, consider the
HP Network Start-up network
support service. (See related
products below)
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Ordering Information

The LAN/9000 Link is
supported on the HP 9000
Series 300/400, Series 700, and
Series 800 computer systems.
Multiple LANIC cards per
system are supported. Please
see the configuration guide for
each system for more specific
information on the supported
configurations, including the
maximum number of cards per
system.

Note: SLIP is included with the
LAN/9000 Link on HP-UX 8.0
and later releases.

Series 300/400
Hardware and
Software

98171A - LAN/9000 Link for
HP 9000 Series 300/400

The LAN/9000 Link for the
Series 300/400 includes:

LANIC card.

ThinLLAN Transceiver with
integrated 1 meter AUI
Cable.

BNC “T” connector
Software Right-to-Use.

All Series 300/400 systems are
shipped with a single LANIC
card. For HP-UX 8.0 and later
releases, the software
right-to-use is included with the
system, the media and
documentation are included
with the HP-UX Run-Time
product.

The LAN/9000 Link for the
Series 300/400 comes standard
with a ThinLAN Transceiver




and cabling. By ordering the
appropriate option, the customer
can delete the ThinLAN
Transceiver and replace it with
a ThickMAU or EtherTwist
Transceiver.

Delete Options:
(may select one option)

001 Delete LANIC and
ThinMAU assembly
(software right-to-use and
documentation only, for
HP-UX 7.0)

1AW Delete software
right-to-use and
documentation (For
additional card in the
same SPU)

Cabling Options:
(may select one option)

740 Replace ThinLAN
connection with
ThickLAN connection
includes ThickMAU,
AUI cable and tap)

840 Replace ThinLAN
connection with
EtherTwist connection
(includes EtherTwist
Transceiver and 1-meter
AUI cable)

Media/Documentation
Options:
(may select one option)

Media and documentation will
not be included unless a
“Media/Documentation Option”
is selected.

AA0 %-inch cartridge tape
and S/W documentation
(for HP-UX 7.0)

0B1 Software documentation

(for HP-UX 7.0)
Series 700 Hardware

25567A - LAN/9000 Link for
HP 9000 Series 700

The LAN/9000 Series 700 Link
includes:

— LANIC card.

— Built-in Thinl,AN
Transceiver.

— BNC “T” connector.

The LAN/9000 Link for the
Series 700 only provides an
additional LAN card
(hardware). The first LAN card
comes with the system; the
media and documentation are
included with the HP-UX
Run-Time product.

The LAN/9000 Link for the
Series 700 comes standard with
a ThinLAN Transceiver and
cabling. By ordering the
appropriate option, the customer
can delete the ThinLAN
Transceiver and replace it with
a ThickMAU or EtherTwist
Transceiver.

Cabling Options:
(may select one option)

740 Add ThickMAU, tap,
and 6-meter AUI cable

840 Add EtherTwist
Transceiver and 1-meter
AUI cable
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Series 800 Hardware
and Software

The LAN/9000 Link is bundled
(or can be ordered with an
option) with all HP 9000

Series 8x7 and 890 computers.
The system includes an
HP-Precision Bus (HP-PB)
802.3/ Ethernet LANIC with an
integrated ThinLAN MAU. For
HP-UX 8.02 and later releases,
the software right-to-use is
included with the system; the
media is part of the HP-UX
Run-Time product.
Configuration instructions are
part of the Owner’s Guide and
General Usage documentation
set. To receive the detailed
documen-tation for the
LAN/9000 Link, order the
HP-UX documen-tation for the
S/800 (HP B2437A), option 014.

J2146A - LAN/9000 Link for
HP 9000 Series 8x7, 890

(For additional LANIC
cards or system software
upgrades)

Processor Hardware
Options:
(may select one option)

20N HP-PB LANIC for Tiers

AHO and AEL

(single-high)

HP-PB LANIC for Tiers

AES5 and AE6

(single-high)

001 Delete hardware (for
software version upgrade
or processor upgrade
within the same
processor hardware
option number)

20C



Alternate MAUs
286858 EtherTwist MAU
30241A ThickMAU

Processor Software Options:
(may select one option)

AHO For Tier 1 SPUs,
one RTU/sublicense
For Tier 2 SPUs,
one RTU/sublicense
For Tier 3 SPUs,
one RTU/sublicense
For Tier 4 SPUs,
one RTU/sublicense

AEL
AEb

AE6

Software Upgrade Options:
(may select one option)

Previous purchase of the
LAN/9000 Link is required. In
order to receive the upgrade
credit, customers must order
both the upgrade credit option
which pertains to their current
processor and the new processor
software option on the same
order. An upgrade from an
SPU within one processor
hardware option number to
another requires the purchase of
the appropriate processor
hardware option (LANIC card)
for the new system. (For
example, from the 827 to the 867
= 20N to 20C.)

OGR Upgrade credit for
option AHO

OGE Upgrade credit for
option AEL

0C8 Upgrade credit for
option AES

36967A - LAN/9000 Link for
HP 9000 Series 800

(For additional LANIC
cards or system software
upgrades. For Series 8x7 and
890 systems, see J2146A above.)

The LAN/9000 Link for

HP 9000 Series 800 systems
must be ordered with a
Processor Software option and a
Processor Hardware option.

The LAN/9000 Series 800 Link,
when ordered only with
Processor Software and
Hardware options, includes:

— Printed Circuit Assembly
— Software Right-to-Use

Most customers will also require
software media, documentation,
and a ThinLAN Transceiver.
These options are listed
following the Processor
Hardware and Software
Options. The
media/documentation options
are specific to a version of
HP-UX operating system.

Beginning with HP-UX 9.0, the
media is included with the
HP-UX Run-Time product. To
receive the detailed
documentation for the
LAN/9000 Link on this release,
order the HP-UX
documen-tation for the S/800
(HP B2437A), option 014.
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Processor Hardware
Options:
(must select one option)

20N HP-PB LANIC for the

808, 815, 822, 832, 842,

or 852 (single-high)

CIO LANIC for the 825,

835, 635, 645, 840, 845,

850, 855, 860, 865, or

870

001 Delete hardware [for
software version upgrade
or processor upgrade
(within the same
processor hardware
option number)]

20C

Cabling Options:
(may select one option only)

Cabling and a MAU are usually
required, but will not be
provided unless a “Cabling
Option” is chosen. Thereis no
charge for the ThinLAN or
EtherTwist connection.

640 Add ThinLAN
connection (includes
ThinLAN Transceiver
and BNC “T” connector)
on 808, 815, 822, 832,
842, or 852

641 Add ThinLAN
connection (includes
ThinLAN Transceiver,
stub cable, and BNC “T”
connector) on 825, 835,
635, 645, 840, 845, 850,
855, 860, 865, or 870

740 Add ThickLAN
connection (includes
ThickMAU, tap, and
6-meter AUI cable)

840 Add EtherTwist
connection (includes
EtherTwist Transceiver
and AUI cable)



Processor Software Options:
(must select one option)

AHO Software Right-to-Use on
the 808 processor
Software Right-to-Use on
the 815/822 processors
Software Right-to-Use on
the 825/635/832
processors

Software Right-to-Use on
the 835/842/645
processors

AEN Software Right-to-Use on
the 840/845/852
processors

Software Right-to-Use on
the 850/855/860/865
processors

Software Right-to-Use on
the 870 processor

Delete Software
Right-to-Use (for an
additional card in same
SPU). Requires prior
purchase of 36967A.

AEL

AE5

AEé6

AEP

AH1

1AW

Media/Documentation
Options:
(may select one option)

Media and documentation is
usually required. To receive
media and documentation,
however, the appropriate
“Media/Documentation Option”
maust be explicitly ordered.

AAQ0 Add %-inch cartridge
tape and S’'W
documentation for
HP-UX 7.0

Add %-inch magnetic
tape (1600 bpi) and S/W
documentation for
HP-UX 7.0

AAl

AAH Add Digital Audio Tape

(DAT) and S/'W

documentation for

HP-UX 7.0

Add software

documentation only for

HP-UX 7.0

030 Add %-inch cartridge
tape and S’'W
documentation for
HP-UX 8.0

031 Add ‘%-inch magnetic

tape (1600 bpi) and S/W

documentation for

HP-UX 8.0

Add Digital Audio Tape

(DAT) and S/'W

documentation for

HP-UX 8.0

033 Add software
documentation only for
HP-UX 8.0

0B1

032

Software Upgrade Options:
(may select one option)

Previous purchase of the
LAN/9000 Link is required. In
order to receive the upgrade
credit, customers must order
both the upgrade credit option
which pertains to their current
processor and the new processor
software option on the same
order. An upgrade from an
SPU within one processor
hardware option number to
another requires the purchase of
the appropriate processor
hardware option (LANIC card)
for the new system. (For
example, from the 825 to the 852
= 20C to 20N.)

OGR Return credit for the 808
processor

O0GE Return credit for the
815/822 processor
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0C8 Return credit for the
825/832/635 processors
Return credit for the
835/842/645 processors
Return credit for the
840/845/852 processors
Return credit for the
850/855/860/865

Pprocessors

0GS
0GT

0GU

Documentation

Documentation for the
LAN/9000 Link for the

Series 300/400, Series 700, and
Series 800 is the same.
Beginning with HP-UX 8.0, the
documentation for the

L. AN/9000 Link for the ;
Series 300/400 and Series 700
will be included with the
HP-UX Run-Time product.

The following manuals
comprise the LAN/9000 Link
documentation set. The first
number indicates the part
number for HP-UX 9.0. The
numbers in parentheses show
HP-UX 8.0 part numbers. The
number in brackets show the
HP-UX 7.0 part numbers.

B1012-90012 (B1012-90012)
[B1012-90003] HP 9000
Series 800 Networking
Overview

98194-60532 (98194-60527)
[98194-90013] NetIPC
Programmer’s Guide
98194-60531 (98194-60525)
[98194-90012] Berkeley IPC
Programmer’s Guide
98194-60534 (98194-60524)
[98194-90011] LLA
Programmer’s Guide



Included with B2437A option
014:

98194-60530 (98184-90526)
[98194-90016] Installing and
Administering LAN/3000
Series 800

98194-60533 (98194-60522) [no
HP-UX 7.0 manual] Using
Serial Line IP Protocols

Included with 36967A option
20C:

5959-2259 CIO LAN Interface
Controller (LANIC) Installation
and Reference Manual

Included with 36967A option
20N:

5959-2263 HP-IB LAN
Interface Controller (LANIC)
Installation Manual

Related Documents

5959-2208 HP Site Wire
Twisted-pair Cabling
Installation Guide

5957-4624 Making the LAN
Connection

5955-7680 LAN Cable and
Accessories Installation Manual

Related Products

B1030B

ARPA Services/9000

N/A

HP Network Startup
B1009A, B1024A

HP OpenView Network Node
Manager

B1003A, B1011A

LAN Manager/X

B1019A, B1020A, B1021A,
B1022A

Network Computing System
NCS)

B1031B

Network File System
Services/9000 (NFS)
B1012B, B1029B, J2140A
NS/9000 services

Support Products

Software and manual updates
are available by ordering the
appropriate Software Material
Subscription (SMS) for the
LAN/9000 Link product.

Response Center Support and
Account Management Support
customers must also order the
Data Communications Category
Support C, if it has not already
been purchased.

Customers with hardware
support agreements must add
the appropriate level of
coverage (SMMC or BMMC) for
this link product to their
support agreement.

Support services are strongly

recommended for all users of
the LAN/9000 Link product.
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Cable and LAN
Accessories

The LAN/9000 Link provides
all the components of a
connection to an IEEE 802.3 or
Ethernet media. The ThinLAN
Transceivers provided with the
link can be used with any
coaxial cable that fully
complies with IEEE 802.3
specification for 0.4-inch
diameter baseband coaxial
cable. Use of HP coaxial cable
is recommended, since it
contains relative distance
markings to allow easy
installation, maintenance, and
troubleshooting of the product.

A complete line of local area
network products, including
cable, installation tools, and
connector products is available
from HP; refer to the current
Computer Users Catalog. For
cable planning information,
refer to the LAN Cable and
Accessories Installation Manual
(P/N 5955-7680), available from
your HP Sales Representative.

MS-DOS® is a U 8. registered
trademark of Microsoft Corp.

UNIX® is a registered trademark of
UNIX System Laboratories Inc. in the
U.S.A. and other countries.



X.25/9000 Link
Technical Data

The X.25/9000 Link product for
the HP 9000 Series 300/400,
700, and 800 provides a
network connection on the

HP 9000 Series 300/400, 700, or
800 systems to private and
public X.25 networks. This
product conforms to the 1984
CCITT recommendations.

This product allows

HP 9000-to-HP 9000
communications as well as

HP 9000 to other systems

(HP or non-HP) over X.25
networks, through the use of
ARPA services and
UNIX®-to-UNIX Copy (UUCP).

Remote display terminals are
supported by implementation of
host PAD capability (CCITT
recommendation X.3 and X.29)
on the X.25/9000 Link product.
Host PAD emulation and
remote PAD printer is also
supported by the X.25/9000
Link product.

NFT, HP’s Networking
Services product, is supported
for communications between
HP 9000 or between HP 9000
and HP 3000 computers. In
addition, the X.25/9000 Link
product provides programmatic
access (through Berkeley
sockets) to X.25 packet layer 3
and via TCP provides access to
HP’s NetIPC. This allows
customers to develop their own
protocol and services for
communication with remote
HP or non-HP systems over an
X.25 network.

The X.25/9000 Link product
supports OSI services
environment when
implemented with the
OTS/9000 product. The
X.400/800 product allows
customers to exchange
electronic mail using the X.400
protocols over the X.25/9000
Link (Series 800 only).
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For the HP 9000 Series 300/
700, and 800

Product Numbers

36941A, J2159A, and 36960/

Features and Benefits

Compliance with industry and

international standards

= Supports ARPA/Berkeley
Services (except ruptime and
rwho) for HP 9000 computers
over the X.25/9000 Link

= Supports NFT for
HP 9000-to-HP 9000,

HP 9000-to-HP 3000
communications

— Supports layer 3
interoperability for
HP 9000-to-HP 1000,

HP 9000-to-HP 3000
communication

— Provides ability to write
customized programs to layer
4 over TCP/TP via BSD and
NetIPC. (ARPA
Services/9000 are required
for application development
using Berkeley services.)

— Implements
industry-standard Defense
Advanced Research Project
Agency (DARPA) TCP/TP
protocols

— Complies with the 1980 and
1984 CCITT recommendation
for X.25



- Complies with the U.S.
Defense Data Network
(DDN) TCPAP-X.25 standard
protocols

- Certified on major public and
private networks

o Customized application support

- Provides programmatic user
access to X.25 packet layer 3
for multivendor and
customer-designed
communications via Berkeley
Sockets or NetIPC via TCP

e Ease of Use

- Extensive diagnostic tools

- Menu-driven configuration
product

Cost-effective remote terminal

connections

— Implementation of host PAD
capability (complies with the
1984 CCITT recommendation
X.3 and X.29)

- Provides PAD Emulation for
incoming and outgoing access

~ Provides remote PAD
printing capabilities

Transparent access over

multiple nodes and networks

- Dynamic packet routing and
gateway capabilities through
the use of ARPA/Berkeley
services over Internet
Protocol (IP)

= Dynamic packet routing and
gateway capabilities through
the use of Open Systems
Interconnection OSI when
used with X.400

- Provides interface with
UNIX-to-UNIX copy (UUCP)

Functional Description

An HP 9000 computer with the
X.25/9000 Link product is
capable of simultaneously
originating calls to and
receiving calls from other
computers over an X.25
network. It can be configured
as a DTE (Data Terminal
Equipment) to run over a public
or private X.25 network at
speeds up to 19.2 Kbps for
Series 300 and 400 DIO
systems, and 64 Kbps for

Series 700 and 800 systems. It
can also be configured as a DCE
(Data Circuit-terminating
Equipment) to run over
point-to-point lines (by using a
modem or a modem eliminator).

The OSI Transport Services
(OTS) product supports TPO.2.
OTS is required for use with
the X.400/800 product.

Remote Terminal
Connection

Remote asynchronous
character-mode HP terminals
connected to public or private
PADs such as the HP 2335A
can transparently access any
HP 9000 Series 300, 400, 700,
or 800 computer over the same
X.25 line, for increased
connectivity and lower
communications cost. This is
accomplished through the
implementation of the 1984
CCITT recommendation for X.3
and X.29
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Programmatic Access

The X.25/9000 Link product
also provides a message-based
programmatic interface to the
X.25 packet layer 3 to establish
communications with remote
HP or non-HP applications.
The programmatic interface
(through Berkeley sockets)
provides this capability
independent of the remote
computer’s protocols. It
consists of routines that are
accessible from C programs.
This interface is fully
compatible (except for D-bit
parameter handling) across the
HP 9000 family and allows
easy migration of the software
developed on this interface.

X.32 Recommendation

THe X.25/9000 Link offers

support for some X.32

capabilities (procedures 1,2,5

and 6). The main interest of

X.32 is related to the

identification of the calling

DTE.

- For security reasons

— To allow the network
(PSPDN) to identify the
calling DTE

- To charge the calling DTE
for the communication cost

- To allow the called DTE or
the PSPDN to accept or
refuse the reverse charge




Supported X.25 ¢ Maximum Virtual Circuits: 32 Verified X.25 Switching

Network Parameters (128 byte packets) for Equipment
Series 300 and 400; 64 (128 ¢ HNS MACOM 9600 NPX
Layer 1 byte packets) for Series 800 e HNS MACOM 9724 RPX
Mid-Bus processors; 256 (128 e HP PPN Model 70 Release 1
X.21 bis (RS-232-C, CCITT byte packets) for Series 700 and ¢ HP PPN Model 80 Release 2

V24/V28) for line speeds from 800 NIO processors

1200 bps to 19.2 Kbps ¢ Modulo 8 packet sequence Supported Pad Devices
V.35 (Series 700 and 800 only) numbering e HP 2334A Plus
for line speeds from 1200 bps to ¢ Throughput class: 3 to 11 for e HP 2335
64 Kbps Series 300 and 400; 3 to 12 for
¢ Operates as a DTE Series 700 and 800 Note: HP 2334A Plus and HP 2335A
e For an X.21 physical interface ¢ Operates as a DTE or DCE HP-defined local PAD parameters are
cable, contact your HP Sales S dand not supported.
Representative for a list of upported an .
recommended third-party Reggmmended Supported Terminals And
products. Products PCs (for use in host PAD
configuration)
Layer 2 Certified X.25 Packet * HP 700/41
Switched Networks * HP700/92
LAP-B protocol The following is a partial list of ° HE 700/94
Frame sizes: as required for X.25 Networks that have * HP700/22
layer 3 packet sizes certified the X.25/9000 Link ~ * HP2392A
e Window sizes: 1-7 product. Contact your HP Sales ° HP 2393A .
® Modulo 8 frame sequence Representative for additional ~ ° HP Vectra. (used with .
numbering information. Adva‘nceLmk and Reflection
Configurable maximum HPPPN  DatexP terminal emulation)
number of retransmissions (0 to Datapac Datapak
255) Transpac Pacnet I
Configurable retransmission PSS Telenet
timer (1 sec to 12 sec) Tymnet
Operates as a DTE or DCE
Layer 3
One-way/two-way (incoming
and outgoing) Switched Virtual Verified Modems
Circuits (SVC)
Permanent Virtual Circuits Modem Verified Speed(s), BPS
(PVC) (not supported in a host
PAD support configuration) gllerc:; li:::celsme V.35 1200,7200,64000
Qulserbit@UORe K20 VB s,
packet level 3 applications only ' '
More-data bit (M-bit) 'é'fcif fn?ugﬁ MPS 1222 gggg' 7200, 8600, 19200

Packet sizes: 128 or 256 bytes
for Series 300 and 400: 16 to
4096 bytes for Series 700 and
800

Window sizes: 1-7
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Interoperability
The following configurations have been tested and are currently
supported:

Level 3 NS ARPA
HP 9000-to-SUN X X
HP 9000 through
Cisco AGS router X X
HP 9000-to-HP 1000 X
HP 9000-to-HP 3000/V X X
HP 9000-to-HP 3000/XL X X
HP 9000-to-Apollo X
Supported Applications Series 800
(for use in host PAD s HP-UX Operating System
configuration) Version 8.0 or later (X.25 and
All HP-UX applications, with HP-UX versions must be the
the exception of block-mode same)
applications, and mail ¢ Minimum central memory:
exchange. 8 Mbytes

e Minimum free disk space:
Configuration 3.4 Mbytes
Requirements ¢ Supported processors: 807,
808S, 8158, 817, 822, 825S,

Series 300/400 825SRX, 825CHX, 827, 832,
HP-UX Operating System 8358, 835SE, 835SRX,
Version 8.0 or later (X.25 and 835CHX, 837, 8408, 842, 845,
HP-UX versions must be the 847, 8508, 852, 855, 857, 860,
same) 865, 870
Minimum Central Memory:
4 Mbytes Installation Policy
Minimum free disk space:
2.4 Mbytes Customer Responsibility

Supported Processors: 320, 330,
332, 340, 350, 360, 370

Series 700

HP-UX Operating System
Version 8.05 or later (X.25 and
HP-UX versions must be the
same)

Minimum Central Memory:

4 Mbytes

Minimum free disk space:

2.4 Mbytes

Supported Processors: 720, 730,
750

The customer is responsible for
the installation of the
X.25/9000 Link product.

Before installing X.25/9000, the
customer should obtain, install,
and verify the correct operation
of any communication line,
X.25 network access, or any
other equipment and facilities
necessary to interface to the
X.25/9000 Link product.
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HP Responsibility
Hewlett-Packard is only liable
for the correct execution of the
product self-tests. All other
hardware and software
connections to the
communication line, the X.25
network and non-HP computers
are the customer’s
responsibility.

Product Structure

The X.25/9000 Link product
includes an X.25 networking
card, software, customer
documentation, and the
necessary cables for connection
to the customer’s modem.

Ordering Information
Series 300/400

36941A X.25/300 and X.25/400
Link for the HP 3000

Series 300 and Séries 400;
includes an RS-232-C (DTE)
cable (6m) and software

1AW Credit for software; used
if an additional X.25
card is needed in the
SAME HP 9000
Revision upgrade for
users not on support
services

0CC



Series 700

J2159A X.25/9000 Link for the
HP9000 Series 700

1AT RS-232.C Cable

1AU V.35 Cable

OBO Delete all manuals

1AW Delete software. For
additional cards only

OCC Revision upgrade for
users not on support
services

Series 800

36960A X.25/9000 Link for the
Series 800

Must order one feature in the
following options:

Processor License Options:

AHO License to use on Tier 1
AEL License to use on Tier 2
AE5 License to use on Tier 3
AE6 License to use on Tier 4
AEN License to use on Tier 5
AEP License to use on Tier 6
AH1 License to use on Tier 7

Processor Hardware
Options:

20N For
807/808/815/817/822/827
/832/837/842/847/852/85
7/887/897/8901, 2, 3,4

20C For
635/645/825/835/840/845
/850/855/860/865/870

Media Options:

Documentation is included
when a media option is
selected.

AAOQ0 Software on %-inch
cartridge tape

AAl Software on %-inch
magnetic tape (1600 bpi)

AAH Software on Digital
Audio Tape (DAT)

AAU CD-ROM Certificate

Interface Cable Options:

IAT RS-232-C (DTE) cable
(bm)

V.35 cable (5m,
Series 800 only)

1AU

Note: This cable complies with the U.8.

standard which does not comply to
European standards. A universal
adapter is required for complying to
European standards.

May order one feature in the
following options:

Documentation Options:

0B0 Deletes all the manuals
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Hardware Only, Credit
Options:

1AW Deletes software on Tier
1 processor

2A1 Deletes software on Tier
2 processor

2A2 Deletes software on Tier

3 processor

Deletes software on Tier

4 processor

2A4 Deletes software on Tier
5 processor

2A5 Deletes software on Tier
6 processor

2A6 Deletes software on Tier
7 processor

2A3

Software Upgrade, Credit
Options:

Requires previous purchase of
X.25 Link for the Series 800.
Upgrades are allowed only for
SPUs within the same
Processor Hardware Option (see
20N and 20C above).

Processor Upgrades:

OGR for return credit for Tier 1
OGE for return credit for Tier 2
OC8 for return credit for Tier 3
OGS for return credit for Tier 4
OGT for return credit for Tier 5
OGU for return credit for Tier 6

Additional cables may be
ordered:

28606-63006 RS-232-C
28606-63003 V.35 (for
Series 700 and 800 only)

Note: This cable complies with the U.8.
standard, which does not comply with
Ewropean standards. A universal
adapter is required to comply with
European standards.



Support Products

H2012A+L00 BaseLine
Software Support
H2011A+HO00 ResponseLine
Software Support
H2010A+T00 Teamline
Software Support
H2014A+S00 Software Update
Materials

Customers with ResponseLine
and Teamline support for the
HP-UX Operating System will
automatically receive this same
level of support (ResponseLine
and Teamline) for the
X.25/9000 Link product.
Customers with hardware
support agreements must add
the appropriate level of
coverage (Priority, Priority
Plus, or Next Day Service) for
this link product to their
support agreement.

Documentation

The following Hardware
installation manuals are
included with each product:

Series 300/400:
36941-90002 X.25/300 Link
Hardware Installation Manual

Series 700:

J2159A-90001 Series 700
Hardware Installation Manual

Series 800:

30263-90001 Series 800
(825/835/840/845/850/855/860/
865/870) Central Bus PSI Card
Installation Manual
28606-90001 Series 800 Models
808/815/822/832/842/852
HP-PB Programmable Serial

Interface Hardware Installation

Guide

The following manuals are
included with all X.25/9000
Links. Additional copies may
be ordered from HP:

36940-90001 X.25/9000
Programmer’s Guide
36940-90004 Installing and
Administering X.25/9000
36940-90005 Troubleshooting
X.25/9000

B1012-91012 HP 9000
Networking Overview
5958-3402 X.25: The PSN
Connection
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Related
Documentation

The following manuals may be
ordered separately:

98194-60527 NetIPC
Programmer’s Guide
98194-60525 Berkeley IPC
Programmer’s Guide

UNTIX® is a registered trademark of
UNIX System Laboratories Inc. in the
U.8.A. and other countries.



ARPA Services/9000
Technical Data

Series 9000 HP-UX' computers
can communicate in a

multivendor environment using
the networking services defined

by the Department of Defense

* ARPA services are de facto networking
standards in the scientific and
engineering communities. They define
protocols for electronic mail, file
transfer, and terminal access over local
and wide area networks.

Advanced Research Project 1. HP-UX is Hewlett-Packard’s
Agency (ARPA) and the implementation of AT&T’s System V
Berkeley Software Distribution =~ UNIX operating system.
(BSD) UNIX® 4.3 system. )
ARPA Services/9000 offers the ~ The ARPA Services/9000
following features: software products require the
LAN/9000 Series 800/600,
HP 9000/800
HP 9000/300/400 HPF;';JI ve&ggo gc
HP 2322/700 Be'?kpe}?ey Bérkeley PC-DOS
Berkeley ) ARPA
‘; _—

# The networking eervices that ara avaliable for each computer are

Ethernet

—
IBM PC/AT
MS-DOS
PC-DOS
ARPA

specified in each box. Computers on the network must have llke services

to communicate.

HP 9000 In A Multivendor Environment
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HEWLETT
PACKARD

(D

For HP 9000 Computers
Product Number
B1030B for Series 800/600

Series 700, or Series 300/400
Link or X.25 Link products.
The LAN product allows
connection to the IEEE
802.3/Ethernet thick or thin
coax cable, or EtherTwist
unshielded, twisted-pair wire.

The X.25 product provides
access to public or private
packet-switching networks.

Note: HP's Network Services (NS) 9000
are available on the Series 800/600,
700, and 300/400 providing

HP-to-HP communications. NS, ARPA,
and Berkeley services can run
simultaneously on the Series 800/600,
700, and 300/400.

ARPA Services

ARPA Services/9000 runs on
Series 800/600, Series 700, and
Series 300/400 computers
connected to an Ethernet LAN
or X.25 network, and supports
the following ARPA services:



Service/Feature

File Transfer Protocol (FTP)

(MIL-STD2 1780)

-~ General file utility for
performing operations on
remote files and directories
such as transferring,
deleting, renaming, and
displaying.

TELNET (based on MIL-STD

1782)

= Virtual terminal capability
for accessing remote systems
as a terminal.

Simple Mail Transfer

Protocol (SMTP) MIL-STD

1781)

- Enhancement of the UNIX
mail facility with support for
LANs and WANSs.

. MIL-STD is an industry-wide term used
to abbreviate Military Standard.

The protocols underlying the
ARPA services closely adhere
to the following standards:
Internet Protocol (MIL-STD
1777)

Transmission Control Protocol
(MIL-STD 1778)

User Datagram Protocol
(RFC-768)

Internet Control Message
Protocol (RFC-792)

Address Resolution Protocol
(RFC-826)

The protocols are part of the
LAN/9000 Series 800/600,
Series 700, and Series 300/400
products.

BSD Services and
Sockets

HP 9000 Series 800/600,
Series 700, and Series 300/400

HP-UX machines can
communicate with other UNIX
computers. The Berkeley
portion of ARPA services
provides the following
capabilities:

Service/Feature

Remote Copy (rep)

-~ Transfers data and program
files among computers on the
network.

Remote Login (rlogin)

= Virtual terminal capability
for accessing remote systems
as a terminal.

Remote Who (rwho)

- Displays users logged into
systems on the network.

Remote Uptime (ruptime)

— Displays information about
systems running on the
network.

Remote Shell (remsh)

— Runs a program or shell on a
remote computer and
receives output.

Sendmail

— Routes mail (integrated into
HP-UX mail)

Berkeley Sockets

— InterProcess communications
for creating distributed
application programs
(included with the LAN/9000
Series 800/600, Series 700,
and Series 300/400 Link).

Berkeley Internet Name

Domain (BIND)

— Provides centralized
host-to-IP address
translation.

Gateway Daemon (GATED)

- Provides dynamic routing in
complex networks.
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Boot strap Protocol (bootp)

- Allows HP’s 700/X Terminal
to discover its IP address,
subnet mask, name server,
and boot file.

Trivial File Transfer

Protocol (tftp)

- Allows the HP 700/X
Terminal to load fonts and
other boot information.

Finger

- Allows queries over the
network.

Diagnostics

Several diagnostic features are
included with the LAN/9000
Series 800/600, Series 700, and
Series 300/400 Link. These
features allow monitoring the
network, gathering statistical
data, and diagnosing problems
in both multivendor and
HP-to-HP configurations.

Diagnostic/Feature

ping

= Verifies connections to
remote ARPA/Berkeley
systems

netstat

- Berkeley-derived command
that displays statistical
information on network
activity

nettrace/netlog

- Sophisticated
troubleshooting tool for
applications programmers
and network administrators
to trace activity and report
errors

landad

— Menu-driven diagnostic
facility for troubleshooting
LAN card/link level




The ARPA and Berkeley capabilities can be put in the context of
the Open Systems Interconnection (OSI) reference model defined by
the International Standards Organization (ISO) as follows:

Summary of ARPA Services/9000 Capabilities

Capability ARPA

Berkeley

File Transfer

File Transfer Protocol (FTP)

Remote copy (rcp)

Terminal Access Telnet

Remote login (rlogin)

Electronic Mail

Simple Mail Transfer
Protocol (SMTP)

Sendmail (uses SMTP)

Remote Command
Execution

remote shell (remsh)

InterProcess
Communication

sockets (included with
LAN/9000 Link)

Functional
Specifications

ARPA - File Transfer
Protocol

FTP is a family of commands
for performing file and
directory operations over the
network. You can get or put
stream files on a remote UNIX
or non-UNIX machine, using
either ASCII or binary
transfers. You can append,
rename and delete files; list,
change, make, and remove
directories; check status, toggle
switches, and ask for help.

ARPA Services/9000 and the QS| Model

Application

Presentation

Session

Transport

Network
Data Link

NoWwW A OOy N

=y

Physical

ARPA Services/9000

ARPA: FTP, TELNET, SMTP

Berkeley: rep, riogin, remsh, sendmail,
rwho

ruptime

LAN/9000 Series 800, Series 600 or Sarias 300 Link
Berkeley sockets interface

ARPA/Berkeley: TCP or UDP (User

Ethernet

Datagram Protocol)
ARPA/Berkeley: IP

FTP supports the following list of commands:

! ? append ascii
bye cd close delete
get glob hash help
mdelete mdir mget mkdir
open prompt put pwaqd
recv remotehelp rename rmdir
status struct tenex user

bell

dir

led

mis

quit
send
verbose

binary
form

Is

mode
quote
snedport
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Here is a simple example of how you might use FTP:

Command Result

ftp rhost Establish a connection to the computer named rhost.
Prompt for login name and password.

pwd Print the name of the current working directory on the
remote machine.

1] Print an abbreviated listing of the contents of the current
working directory on the remote machine.

put file1 rfile1 Store a local file on the remote machine,

get rfile2 file2 Retrieve a remote file and store it on the local machine.

delete rfile Delete a file on the remote machine.

bye Terminate the FTP session with the remote server and

exit FTP,

ARPA - Teletype Network
Protocol

Teletype Network Protocol
(TELNET) lets you use your
local workstation as a terminal
to another computer on the
network. The remote computer
can be running an operating
system other than the UNIX
system. To sign on to a remote
host named rnode, just type
telnet rnode. The remote node
will prompt you for your login
user name and password.

TELNET has both a command
mode and an input mode. You
can recognize command mode
by its telnet prompt.
Command mode is useful for
opening and closing sessions,
changing parameters, checking
status, and getting help. Most
of the time you will use input
mode. In this mode, you have
terminal access to the remote
node. You can run programs,
edit text, or list directories, as

well as execute a telnet
command.

TELNET does not emulate a
particular terminal type. The
host computer that you are
logged onto must support the
terminal you are using.

ARPA/Berkeley - Simple
Mail Transfer Protocol and
Sendmail

Users can communicate from
Series 800/600, Series 700, or
Series 300/400 HP-UX systems
to other UNIX or non-UNIX
systems using either the mailx
or mail commands.

Series 800/600, Series 700, or
Series 300/400 HP-UX systems
running ARPA Services/9000
can send mail over RS-232
lines, Ethernet LANs, and X.25
networks.
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ARPA Services/9000 provides
two alternatives for specifying
mail addresses. Historically,
HP-UX has required users to
specify the complete path from
the local node to the recipient’s
node (a relative form of
addressing). These names have
looked like:

nodel!node2'node3!user

Another alternative is domain
style addressing (an absolute
form). Sendmail and SMTP
allow for this form of
addressing. You simply specify
the name of the user and the
domain/subdomain name of the
company, government agency,
or educational institution
where the recipient is located.
An example*:

joe_smith@HP.COM

Users do not interact directly
with the sendmail program or
the SMTP protocol. Sendmail
acts as a unified “post office” to
which all mail can be
submitted. SMTP is an ARPA
protocol for sending mail over
wide-area and local-area
networks. The relationship of
mailx and mail to sendmail
and SMTP is shown in the
figure on the next page.



The Mail System

mailx or mail

//
C e ) Croca ) ( ty ) progam ) (_sure )

Berkeley - Remote File Copy

Remote UNIX file copy, rep,
lets you copy files from one
UNIX node to another UNIX
node over the network. Both
the source and destination
nodes can be remote, or one can
be local and the other remote.
You must have a login (user
name and password) and
permission for remote command
execution on each node.

In the simplest case, you can
copy a file on a local node to a
file on another node. For
example, to copy a file named
{file in the current working
directory on the local node to a
file named rfile in your login
directory on the remote node
rnode, type

rcpl/file rnode:rfile.

You can also copy several files,
or an entire directory subtree
within a directory, from one
node to a directory on another
node.

* The degree to which the user can

address mail in this simplified manner
depends on the availability and extent
of the name servers on the network.

Berkeley - Remote Login

Remote UNIX login, rlogin,
gives you terminal access to a
remote UNIX node on the
network. Rlogin has several
options for connecting to other
systems. You can sign on to the
remote host simply by typing
rlogin rnode. This method
assumes that your user name is
the same on both the local and
remote systems. You can
specify a different user name on
the remote system with the -1
option to rlogin. You may or
may not need to specify a
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password, depending on how
your network is configured.

Rlogin also supports control-S
for stopping the flow of output
to the terminal and control-Q
for starting the flow of output
to the terminal.

Berkeley —- Remote Shell

Remote shell or remsh lets you
execute a command on a
remote UNIX host. For
example, remsh rnode cc test.c
compiles the C program test.c
on the remote node named
rnode. Remsh normally
terminates when the remote
command terminates. For
interactive commands such as
more or vi, you must use rlogin
instead of remsh. Remsh is the
same service as Berkeley’s rsh.
The name rsh conflicts with
another HP-UX command.

Remsh, which runs on the local
system, copies its standard
input to the standard input of
the command that will be
executed on the remote system.
Remsh also copies the standard
output and standard error from
the command running on the
remote system to its own
standard output and standard
error. For example, consider
cat f1 f2:remsh rnode sort.
The output from cat f1 f2
becomes the standard input to
remsh. Remsh sends this input
to the sort program running on
rnode. Remsh copies the sorted
output to its standard output on
the local system. If the sort
produces any error messages,
remsh copies errors to its



standard error on the local
system.

Berkeley - Sockets and
Libraries

Berkeley sockets and libraries
are standard tools for
InterProcess Communication on
UNIX systems. Application
developers use these tools to
create networked solutions.
Since Berkeley sockets and
libraries are widely available,
applications based on them can
be ported to Series 300/400,
Series 700, and Series 800/600
HP-UX systems.

Two types of sockets, stream
and datagram, are supported.
Stream sockets are appropriate
for transferring large volumes
of data reliably. A connection
is set up, data is transferred,
and each packet is checked at
the receiving end to verify
accurate transmission. Stream
sockets use the Transmission
Control Protocol (TCP).

Datagram sockets are
appropriate for short, fast data
transfers without error
checking. For example, a
program may query some status
information from another
program and wait for a reply,
requiring no follow up.
Application developers often
prefer datagram sockets
because they are faster and
easier to use. Datagram
sockets use the User Datagram
Protocol (UDP).

ARPA Services/9000 supports
two different socket domains:
Internet domain and UNIX
domain. Internet domain
sockets are typically used for
processes on systems that
communicate across a network.
UNIX domain sockets are used
exclusively for processes that
communicate on the same
machine and move large
amounts of data between
themselves. An example of
where UNIX domain sockets
are used would be an
X-windows application where
the client and server processes
are running on the same
system. UNIX domain sockets
have less overhead and run
faster than Internet domain
sockets, so they are used for
quicker applications that do not
need to run across a network.

The Berkeley libraries give the
applications developer a way to
look up important data about
the network. For example, the
user can look up the Internet
addresses, port numbers, and
protocol numbers. Berkeley
utilities such as rexec are also
available. The Berkeley
libraries and utilities are
usually used with socket
programming. For detailed
information, please refer to
Using ARPA Services Manual
(P/N B1014-90008).

Berkeley Internet Name
Domain (BIND)

The BIND Domain Name
Server provides for
administering host-to-IP
address mapping on selected
servers, with most systems on a
network looking up IP
addresses by accessing a server.
By using BIND, local systems
can do away with local/etc/hosts

files (which often are very
Services Computer Operating Systems Netwark Software Package
ARPA DEC VAX 7xx VMS 4.7+ Wollongong'’s

WIN/VX Rel 3.0

ARPA (FTP HP Vectra or MS-DOS® or Network Research
and TELNET  IBM PC-AT PC-DOS 3.1* Corporation FUSION
only) Rel.3.1.13(FNS-PC-TCP)
ARPA (FTP, HP Vectra or MS-DOS or HP PC-ARPA
TELNET, rcp, IBM PC-AT PC-DOS 3.1* Services/Vectra
and rsh)
ARPA/BSD SUN (68010) SUN Release 4.0 SUN 4.0 networking
ARPA/BSD SUN (68020) SUN Release 4.0 SUN 4.0 networking
ARPA/BSD SUN (SPARC) SUN Release 4.0 SUN 4.0 networking
ARPA/BSD DEC VAX 7xx BSD UNIX 4.2/4.3 BSD 4.2/4.3 networking

* This version or later
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large) and utilize the
hierarchical nature of Domain
Name Servers. BIND also
allows for easier mail routing
between independent domains
or entities. All ARPA and
Berkeley commands that do
host-to-IP address translation
can utilize a Domain Name
Server.

Gateway Daemon (GATED)

GATED is a routing daemon
that allows for dynamic routing
of packets through complex
networks. GATED supports
three routing protocols:

RIP (Routing Information

Protocol),

HELLO (least-path-first) for

local routing, and

EGP (External Gateway

Protocol) for external routing

between entities.

- EGP is needed for connecting
to the Defense Data Network
(DDN).

= GATED can be configured to
perform all routine protocols
or any combination of these
three. '

Connectivity to Other
Vendors’ Products

HP has certified operation of
ARPA services and Berkeley
services and sockets by testing
communication with products
from HP and other vendors.
ARPA and Berkeley Services
use the Ethernet protocol. The
following configurations are
certified: communication
between HP 3000

Series 800/600, Series 700, and
Series 300/400 computers, DN
Series computers, and HP 9000

Model 1240 systems. Model
1240 systems support a subset
of the ARPA/Berkeley
commands.

HP has an ongoing program to
certify ARPA Services/9000
with additional products. If you
would like to use ARPA
Services/9000 to communicate
with products that are not
listed here, please contact your
local HP sales office. Testing
may have occurred or may be
planned in the near future.

Configuration
Information

Computer

HP 9000 Series 800/600
HP 9000 Series 700
HP 9000 Series 300/400

Operating System

HP-UX Version 8.0 or later for
800/600

HP-UX Version 8.01 or later for
700

HP-UX Version 8.0 or later for
300/400

Memory and Data Storage

¢ 4 bytes RAM for 300
+ 8 Mbytes RAM for 800
¢ At least 152 Mbyte (HP 7959B)

or greater capacity for 800
Series 300 can be run diskless
or with minimum 152 Mbyte or
greater capacity (HP 7959B)
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Documentation

Documentation for the ARPA
Services/9000 for the

Series 300/400, Series 700, and
Series 800/600 is the same.
Beginning with HP-UX 8.0, the
documentation for the

Series 300/400 and Series 700
will be included with the
HP-UX Run-Time produet. The
documentation for the

Series 800/600 is included with
the options AAQ, AA1, AAH,
0B1, 030, 031, 032, and 033.

The following manuals
comprise the ARPA/9000
documentation set. The first
number indicates the part
number for HP-UX 8.0. The
numbers in parentheses show
HP-UX 7.0 part numbers.

B1012-90012 (B1012-90003)
HP 9000 Computers
Networking Overview
B1014-90006 (B1014-90000)
Using ARPA Services
98194-60525 (98194-90012)
LAN/9000 Berkeley IPC
Programmers Guide
B1014-90007 (B1014-90001)
Installing and Administering
ARPA Services



Ordering Information

Beginning with HP-UX 8.0,
there will be no independent
product numbers for the
ARPA/9000 Services, for either
the Series 300/400 or Series 700
systems. For these systems, the
ARPA services are included
with the HP-UX Run-Time
product. ARPA/9000 for

Series 800 can be ordered for
either HP-UX 7.0 or

HP-UX 8.0. Please select the
appropriate media and
documentation options.

Software

ARPA Services/9000 for
S/800/600

HP B1030B Options:

AHO For Tier 1 SPUs

AEL For Tier 2 SPUs

AE5 For Tier 3 SPUs

AEG6 For Tier 4 SPUs

AEN For Tier 5§ SPUs

AEP For Tier 6 SPUs

AH1 For Tier 7 SPUs

AAO Documentation and
media on %-inch tape for
HP-UX 7.0

AA1l Documentation and
media on %-inch tape for
HP-UX 7.0

AAH Documentation and
media on digital audio
tape for HP-UX 7.0

OB1 Additional copies of
documentation for
HP-UX 7.0

030 Documentation and
media on %-inch tape for
HP-UX 8.0

031 Documentation and
media on Y%-inch tape for
HP-UX 8.0

032 Documentation and

media on digital audio
tape for HP-UX 8.0
033 Additional copies of
documentation for
HP-UX 8.0
Upgrade options are provided
for scalability. Previous
purchase of ARPA/9000 is

required. Please order the
appropriate upgrade option if
moving to a larger system.

OGR Return credit for Tier 1
SPUs

O0GE Return credit for Tier 2
SPUs

0G8 Return credit for Tier 3
SPUs

0GS Return credit for Tier 4
SPUs

OGT Return credit for Tier 5
SPUs

0GJ Return credit for Tier 6
SPUs

MS-DO08% is a U.8. registered
trademark of Microsoft Corporation.

UNIX® is a registered trademark of
UNIX 8ystem Laboratories Inc. in the
U.8.A. and other countries.
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HP FTAM

Tech

The HP FTAM/9000 is an OSI, HP FTAM:-based applications.
Open Systems Interconnect, HP FTAM file services expand
software product used for file and improve upon the
transfer, access, and capabilities of existing file
management of files in OSI transfer protocols such as
networks. ARPA File Transfer Protocol.
HP FTAM services include:
HP FTAM provides an ¢ Text and binary file transfer

interactive interface for end

nical Data

® Record level file access

users, a command line interface ¢ File management

for shell programming, and an

- Create/delete file

Application Programmatic — Read/change file attributes
Interface (API) to allow
application developers to create
HP FTAM/9000
HP 9000
Other
Vendor
X.25 FTAM
802.3 LAN
E Bridge
802.4 HP 9000
}MAP 3.0 FTAM
HP FTAM/9000
HP 9000
Series 800
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Product Numbers
B1032A, B1033A, B100SA

HP FTAM/9000 meets the basic
distributed file system
requirements as defined in
industry and regional OSI
profiles including the U.S.
Government OSI Profile,
GOSIP, Technical Office
Protocol, MAP, TOP, and
European, CEN/CENELEC,
specifications.

Features

Standards: HP FTAM
provides full purpose, standards
compliant (ISO/IS 8571),
multivendor file transfer
capability.

Concurrency and Access
Control: HP FTAM provides
the concurrency and access
control to provide file integrity
and security for users’ critical
data.

FTP-like interface: The
interactive interface is based on
the popular FTP interface. New
users of HP FTAM who are
familiar with FTP can use
FTAM with virtually no
training.



Remote file directory access:
Users can access remote file
directories to determine
filenames, permitted actins, etc.
This capability uses the NBS-9
document type.

FTAM API: Allows software
developers to create
applica-tions using the file
transfer capabilities. The
FTAM API is designed to the
MAP/TOP industry standard.
In addition, the API has been
updated to include API tracing,
making developing and
debugging applications much
easier.

LAN and WAN support:

HP FTAM/9000 runs over
OTS/9000, HP’s session and
transport layers, and on top of
X.25 or LAN, including 802.3
and FDDI. OTS allows the
network administrator to
configure transport class 0, 2, or
4,

ARPA and OSI coexistence:
HP FTAM/9000 and OTS/9000
canrun over a LAN or X.25
Link concurrently with FTP
and TCP/IP. This allows users
to run both FTAM and FTP
simultaneously. In addition,
OTS/9000 provides the use of
two LAN-configured cards.

Interoperability and
Troubleshooting Tools:

HP provides a full set of tools to
help simplify the
interoperability and
troubleshooting process. HP’s
OSI tools allow the network
administrator to check the
interoperability of the network
at various layers of the OSI

stack, isolating problems
quickly and easily. With

HP FTAM API tracing, the
FTAM application developer
can quickly isolate application
development problems and
develop applications more
efficiently.

Conformance

HP FTAM/9000 complies to

Interoperability

HP supports FTAM
interoper-ability with the
following tested vendors: Bull,
Data General, DEC, IBM, Sun,
CDC, Computrol, ICL, NCR,
Retix, USL, and UNISYS.

HP also supports FTAM/3000
interoperability with the
FTAM/3000. For a current list
of interoperable vendors,

the following standards: contact Hewlett-Packard.

ISO Standards: Installation and

ISO 8571, Support

ISO 8824/8825,

ISO 8649/8650, 8822/8823, HP FTAM products are

ISO 8326/8327. customer installable and
configurable. Installation and

Document Types: configuration may also be

FTAM-1 (Unstructured Text) performed by HP through the

FTAM-2 (Sequential Text) purchase of consulting services.

FTAM-3 (Unstructured Binary) Interoperability testing can be

NBS-9 (File Directory) purchased from HP on a
time-and-materials basis.

In addition, HP FTAM is FTAM’s OSIAdmin

registered with NIST as being Configura-tion interface has

conformant to the U.S. GOSIP been developed to make product

version 1.0 standard. configuration simple and
understandable.

Regional Profiles:

FTAM NIST  CEN/CENELEC EWOS ISP

Simple File Transfer  T1 ENV 41204 AN AFT11

Positional File Transfer T2 ENV 41206 A/112 AFT12

Simple File Access Al ENV 41207 A/122 AFT22

Filestore Management M1 ENV 41205 A3 AFT3
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Performance

FTAM/9000 performance has
been tested over the OTS stack
for the Series 800 and is very
competitive. Over 200 Kbytes
per second has been achieved
using a 10K file size on a
Series 840 system. For more
information on FTAM
performance, contact
Hewlett-Packard.

Documentation

The documentation set for
FTAM/9000, including usage
and technical information,
includes:

HP FTAM/9000:
B1033-60540 Installing and
Administering HP FTAM/9000
B1033-60520 HP FTAM/9000
User’s Guide

B1033-60510 HP FTAM/9000
Programmer’s Guide
B1033-60500 HP FTAM/9000
Reference Manual

Ordering Information

HP FTAM/9000 for the
Series 300/400 (P/N B1032A)
HP FTAM/9000 for the
Series 600/800 (P/N B1033A)
HP FTAM/9000 for the
Series 700 (P/N J2163A)

HP MAP 3.0 FTAM for the
Series 800 (P/N B1008A)

Required Products

For FTAM/9000:

HP OSI Transport
Services/9000 for the Series 300
(P/N 32069A)

HP OSI Transport
Services/9000 for the Series 800
(P/N 32070A)

HP OSI Transport
Services/9000 for the Series 700
(P/N J2160A)

HP-UX version 8.0 for the
Series 300, 400, 600, and 800
HP-UX version 8.07 for the
Series 700
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HP LAN Manager/X for HP 90001

Technical Data

HP LAN Manager/X is a
powerful, networking product
that provides transparent
integration of MS-DOS® and
08S/2 PCs with UNIX® systems.
HP LAN Manager/X is an
advanced, full-featured network
operating system that enables
UNIX-based machines to
operate as file and resource
servers to PC workstations. It
runs on and takes advantage of
HP’s full range of powerful
HP-UX servers and
workstations. HP LAN
Manager/X also provides a
standard application program
interface to which developers
can write distributed
applications across the network
between UNIX systems and PC
workstations.

HP’s LAN Manager products
form a networking foundation
for HP’s NewWave client/server
computing. The client/server
architecture is the most
efficient, powerful, and
cost-effective way to solve
individual, workgroup, and
company wide computing

needs. These solutions include

database servers and
applications, electronic mail,
user-friendly interfaces, etc.
HP’s NewWave Office products
provide users with workgroup
applications and solutions for
client/server computing.

With HP LAN Manager/X,
users have the best of both
worlds: access to a wealth of PC
applications PLUS access to the
power, resources, and security
of UNIX. Users can continue to
use PC applications from the
familiar PC environment. In
addition, users can also access
resources of UNIX, which
includes a wide range of CPUs,
a variety of large disks, and
high-quality printers and
plotters. HP LAN Manager/X
complements other
Hewlett-Packard networking
products such as the
ARPA/Berkeley Services,

HP Network Services (NS), and
Network File System (NFS)™
Services. HP LAN Manager/X
is also the networking platform
for HP’s NewWave Office for
HP-UX.
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Product Numbers
B1003C, B1011C

HP LAN Manager/X increases
workgroup productivity in both
technical and commercial
markets. The emergence of the
powerful Intel-based PC has
increased the number of PCs
found in engineering
environments. HP LAN
Manager/X solves the
engineer’s and system
administrator’s problem of
integrating these PCs with
their existing UNIX equipment
and resources.

The commercial marketplace
already contains a large
installed base of PCs. As
workgroups grow, users need
greater server performance and
capabilities. HP LAN
Manager/X provides an easy
growth path from existing PC
servers to high powered UNIX
systems. HP LAN Manager/X
can be easily added to PC
networks, providing a growth
path for increased server
performance.




Functionality

HP LAN Manager/X provides a
comprehensive set of
capabilities for MS-DOS and
0S/2 PC users, as well as for
LAN Manager/X
administrators. These include:

Network File and Peripheral
Sharing

With HP LAN Manager/X,
users can easily create, delete,
modify, and access files and
directories, and store their PC
applications on HP-UX servers
from their MS-DOS and 0S/2
PC workstations. PC users are
also able to share with UNIX
users a multitude of devices
such as printers and plotters.

High Performance

HP LAN Manager/X runs on
the entire range of HP-UX
servers and workstations. It
takes advantage of HP's high
performance HP-UX systems
including the powerful HP 9000
Series 7x0 and 8x7 systems.

“Best in the Industry” LAN
Manager Administration
Tools

HP LAN Manager/X provides a
flexible set of network
management, administration,
and diagnostic tools. An
exciting X
Windows/Motif-based interface
is included with HP LAN
Manager/X. The administrator
can manage, configure, and
troubleshoot LAN Manager
servers from the X Window
interface at the HP-UX console

or terminal, from any computer
on the network running X
Windows, or from any X
terminal. This user-friendly,
intuitive interface allows the
administrator to easily add,
modify, or delete users’
accounts, set up and manage
peripherals, and print queues,
as well as modify LAN
Manager configuration
parameters for both HP-UX and
0S/2 servers. Online help is
included with this interface to
assist with administration,
configuration, and tuning. For
those who prefer a command
line style interface, the HP
LAN Manager/X server can be
administered from an MS-DOS
PC, 0S/2 PC, HP-UX console,
or another LAN Manager
server using the command line
interface. Administrators can
easily administer their HP-UX
or OS/2 servers from anywhere
on the network, using a variety
of systems (MS-DOS PCs, 0S/2
PCs, UNIX computers, X
terminals, the system console)
and using their interface of
choice (X Windows, command
line, or LAN Manager
“character-oriented window”
interface).

Non-lp Support

The HP LAN Manager/X print
spooler supports both the
HP-UX lp spooler as well as
non-lp spoolers such as

HP OpenSpool. Administrators
can easily configure print jobs
to access the lp spooler or
OpenSpool.
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Comprehensive Printer
Management and Print
Spooling

HP LAN Manager/X provides a
powerful and flexible set of
print spooling services. Print
spooling capabilities include:

Configurable print priorities
Multiple queues for one printer
One queue for multiple printers
Printer access subject to the
same permissions as file access
Print jobs routed to first
available printer

Print jobs routed to specifically
configured printers

Optional notification of job
status

Ability for users to display
print queues and manage their
own jobs

Ability to print jobs at specified
times

Advanced Security System

HP LAN Manager/X has a
comprehensive security system.
Access privileges are managed
by the network administrator.
Access rights can be established
for individual files,
subdirectories, or entire
directory trees using the same
security model as the HP-UX
file system. In addition, guest
accounts can be set up with
limited resource permissions.
The number of users who can
simultaneously access the same
shared resource is configurable.
Security capabilities include:
User-level and share-level
security

HP-UX access via UNIX
security mechanisms




Multiple LAN Card Support

HP LAN Manager/X supports
multiple LAN cards or LAN
subnets on a single server. HP
LAN Manager/X also supports
the new Token Ring LAN card
from Hewlett-Packard. The
RFC NetBIOS naming protocol
is limited to one LAN card or
subnet which is configurable. A
utility is included for reading
host tables for clients not
connected to the subnet
running the RFC NetBIOS
protocol.

Application Program
Interface (API)

HP LAN Manager/X providesa o

standard set of APIs that allows
developers to write to the same
APIs on HP-UX as on MS-DOS
and 0OS/2. This extends the API
capabilities of MS-DOS and
0S/2 across the network to
HP-UX systems. APIs
supported on HP-UX include:

Administrative APIs — Enable
programs to work with the
basic server functions such as
sharing resources and
administering sessions,
connections, and open files.

Interprocess Communication
(IPC) APIs - HP LAN
Manager/X provides a rich set
of programming tools for
interprocess communication.
These APIs enable processes on
any LAN Manager MS-DOS or
0S/2 PC workstation to
communicate with processes on
UNIX or OS/2 servers as
though they were local
processes. The two IPC

mechanisms supported by HP
LAN Manager/X are named
pipes and mailslots.

Named pipes. A mechanism for
passing variable-length,
variable-content data between
two processes. By possessing a
name, named pipes can be
addressed across the network
and can provide highly reliable
two-way communication (e.g.,
virtual circuit service). Access
to named pipes can be
controlled by the HP LAN
Manager/X security system, so
only specified users can gain
access to them. Named pipes is
now supported in Windows.

Mailslots. An IPC mechanism
for reading and writing blocks
of data. Mailslots provide
high-speed one-way
communication (e.g., datagram
service). While named pipes
can be thought of as similar to
a telephone conversation,
mailslots are similar to sending
a letter.

Station-to-Station Messaging

HP LAN Manager/X provides a
pop-up messaging facility to
send text messages from PC to
PC and from server to PC. The
HP LAN Manager/X
Application Program Interface
(API) enables applications to
send messages as well as allow
automatic administrative
alerts.
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Features and Benefits
Scalability

HP LAN Manager/X runs on
HP’s full line of HP-UX servers
and workstations. This wide
range of processing power
allows users to buy exactly the
price/performance server
needed to get their jobs done.

HP LAN Manager client
software can access the full line
of PCs, HP-UX, and MPE
servers. This not only extends
the range of processing power
available for PC users, it also
protects the user’s hardware
and software investment.

It is easy to upgrade existing
servers as workgroups and
departments grow. Users do
not need to learn another
network operating system when
upgrades are necessary.

Network File and Peripheral
Sharing

Data can be transparently
shared among PC and HP-UX
users. Sharing data reduces the
number of redundant copies in
existence. All users can work
from one source which increases
data integrity.

PC users can access HP-UX
files without having to learn
UNIX commands. This reduces
learning time and increases
productivity.



PC users can store their files on
HP-UX and have them
automatically backed-up as part
of the backup routine for the
HP 9000. This increases data
integrity and security.

PC users can transparently
access large disks available on
UNIX. This makes it easy to
use HP-UX resources and
reduces the amount of disk
space needed for each PC.

Workgroups and departments
save money by sharing
expensive peripherals instead
of having to dedicate a
peripheral to each PC. Users
have access to a wide variety of
powerful printers and plotters
attached to HP-UX systems.
This allows users to choose the
most appropriate output device
for their particular processing
needs.

Groups can better utilize
existing peripherals by
allowing them to be accessible
to entire groups and
departments. This protects the
workgroup’s current investment
in hardware.

Comprehensive Spooler

Comprehensive spooling
capabilities allow users to print
or plot without needing to
verify the availability of a
specified device. Users can also
view and delete their own print
jobs. This saves considerable
time and effort.

Users can send their files to be
printed or plotted, while
keeping their own systems
available for other work. This
increases productivity.

HP LAN Manager/X utilizes
the features of the HP-UX
spooler program. This gives
users greater spooler flexibility
and power.

Internetting

HP LAN Manager/X DOS
clients can access remote

HP LAN Manager/X or

HP LAN Manager servers
through routers and gateways.
This allows users to access
servers anywhere on a
TCP/IP-based network. Users
have easy access to an
increased amount of data and
information.

Windows 3.1

HP LAN Manager/X MS-DOS
clients are now supported under
Microsoft® Windows 3.1.
Integration of networking with
the latest windowing
technology allows users to be
more productive.

Standard Microsoft Client

The client shipped with the
LM/X product is the standard
client from Microsoft. Users
see greater consistency in client
software,
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Standard Application
Program Interfaces (APIs)

HP LAN Manager/X provides
most of the standard APIs on
HP-UX that are available on
HP LAN Manager for 0S/2 and
MS-DOS. This enables
application developers to write
applications across all three
platforms (MS-DOS, 0S/2, and
HP-UX) without having to
change the HP LAN Manager
API calls. Users benefit by
having more applications
available in a shorter amount
of time.

Servers work well for the
compute-intensive and
disk-intensive part of the
application, while PCs provide
easy-to-use graphics for the
interface part of the
application. Distributed
network applications make
better use of available
resources, reduce processing
time, and save money.

Distributed applications reduce
the amount of network traffic.
Instead of passing entire files
and data blocks over the
network, only information
needed by the PC is
transferred. Since less data is
transferred over the network,
users benefit from increased
security and better
performance.



Industry-Standard Network
Transport (TCP/IP)

HP LAN Manager/X servers
can be installed on existing and
new TCP/IP networks. Users
can continue to use current
networking services such as
ARPA/Berkeley Services,

HP Network Services, and NFS
Services while benefiting from
the new HP LAN Manager
capabilities. The use of
standards protects user’s
investments in both hardware
and software.

Wide Range of Industry
Standard Links

HP LAN Manager/X supports
the standard Ethernet/IEEE
802.3 LAN interface card on
HP 9000 systems. This card
can connect to either
EtherTwist or IEEE
802.3/Ethernet (thinLAN or
thickLAN) wiring
configurations. HP LAN
Manager/X also supports the
new Token Ring card on

HP 9000 systems.

Open Architecture

The HP LAN Manager/X
specification has been published
by X/Open and is therefore
available to any vendor. In
addition, the HP LAN
Manager/X source code can be
licensed by OEMs. This allows
customers to run one network
operating system across
multiple platforms. Customers
have greater confidence that
their hardware and their
software investments are
protected.

LAN Manager specifications
are available from Microsoft or
X/Open, enabling any vendor to
implement LAN Manager.
Additionally, specifications are
available to enable developers
to port applications to LAN
Manager. This makes LAN
Manager one of the most widely
supported LAN standards
today. So far, it has been
endorsed by HP, Microsoft,
IBM®, DEC®, AT&T®, and
others. Today, LAN Manager
runs on DOS, 0S/2, UNIX,
VMS, and other operating
systems. This allows users to
run one network operating
system across multiple
platforms. Users have greater
confidence that their hardware
and software investments will
be protected through the use of
standards.

Sophisticated Network
Administration and
Management Tools

Users can easily monitor and
update the network resources to
ensure that the network is
properly functioning. This
increases overall user
productivity and reduces the
effort needed for network
administration.

Network administration can be
performed either at the server
or remotely from PCs. This
allows the administrator to
administer servers from
anywhere on the network, This
reduces the amount of time
needed to configure, maintain,
and troubleshoot the network.
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Administration tools assist the
administrator in easily
maintaining the network. This
increases the amount of time
the network is available to
users.

High-Performance,
Nondedicated Server

With HP LAN Manager/X, a
single HP-UX system can
support more users than
Intel-based PC servers,
depending on the configuration.
This reduces the number of
systems necessary to
administer. Not only does this
reduce administration effort
and time but it also increases
security.

The multitasking capability of
HP-UX makes it possible to
concurrently run many
applications and services in
addition to HP LAN
Manager/X. This increases the
user’s ability to do work
productively.

Product Requirements
Required Hardware

Server Hardware:

HP 9000 Series 300/400 or
Series 600/700/800 Computer
(except 310, 318, and 320)
Recommended minimum
memory requirements -

8 Mbytes

LAN/9000 Series 300/400 or
600/700/800 Link (Note: some
systems come bundled with a
link)



For the MS-DOS PC Client
and/or the 0S/2 PC Client, a
list of currently supported PC
hardware should be obtained
from Microsoft.

Required Software

Server Software:
HP-UX 7.X or 8.X

DOS Client Software:
MS-DOS 3.X, 4.01, or 5.0

08S/2 Client Software:
0S/2 version 1.3

Installation and
Support

Installation:

HP LAN Manager/X is a
customer installable product.
The customer can however,
purchase installation services
from HP if desired.

Hardware Support Services:

Provides customers with
standard hardware support for
their HP 9000 and HP PC
hardware.

Software Support Services:

HP Software Materials
Update Service — Entitles
customers to receive updated
software and documentation for
any revisions to the product up
to but not including the next
major upgrade.

HP BasicLine Software
Support - Provides customers
with self-support through
right-to-use updates and access
to an electronic database.

HP ResponseLine Software
Support - Provides all the
services of HP BasicLine
Software Support plus
unlimited access to the
Response Center for problem
resolution assistance.

HP TeamlLine Software
Support - Provides all the
services of HP ResponseLine
Software Support plus a local
account-assigned HP Service
Engineer who will assist the
customer with pro-active
planning and other support
needs.

Network Support Services:

HP WireTest — Verifies the
suitability of the customer’s
existing twisted pair cabling for
their network. By utilizing
sophisticated tests, which
quickly and accurately evaluate
existing cabling, the customer
can potentially save a
substantial investment that
would be required for rewiring.
Please refer to the HP WireTest
data sheet for more
information.
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Network Planning and
Design - Provides customers
with a comprehensive network
strategy that supports their
business objectives.

HP Network consultants
analyze the customer’s
communication requirements
and create a detailed network
design based on these
requirements. Please refer to
the HP Network Planning and
Design data sheet for more
information.

Network Startup - Provides
customers with quick
implementation of their
network, a simplified service
interface, verified network
operation, and assured on-going
supportability. Please refer to
the HP Network Startup data
sheet for more information.

NetAssure - Provides
customers with fault isolation
and assistance with problem
resolution anywhere on their
network. Please refer to the
HP NetAssure data sheet for
more information.



HP LAN Manager/X
for HP 9000 Ordering
Information

Ordering Instructions:

A user license is required for
each server running HP LAN
Manager/X.

User licenses DO NOT include
software and documentation.
Each media option includes a
complete set of HP LAN
Manager/X documentation,
server software on the selected
media, and client software for
DOS and OS/2 on 3.5" and
5.25" floppy disks.

B1003C HP LAN Manager/X
for the HP 9000 Series 300/400

UA3
UAS5
UA7

8 User License

16 User License

32 User License

UA9 64 User License

UAB 128 User License

UAD 256 User License

UB3 8 User Credit

UB5 16 User Credit

UB7 32 User Credit

UB9 64 User Credit

UBA 128 User Credit

021 Upgrade B1003B to
B1003C, 8 User License

022 Upgrade B1003B to
B1003C, 16 User License

023 Upgrade B1003B to
B1003C, 32 User License

024 Upgrade B1003B to
B1003C, 64 User License

025 Upgrade B1003B to
B1003C, 128 User
License

026 Upgrade B1003B to
B1003C, 256 User
License

105 LM/X 386/486 5-User

Upgrade Credit

110 LM /X 386/486 Unlimited
User Upgrade Credit

OB1 Additional User’s
Manual

AA0 Cartridge Tape and
Manuals

AAH DDS Tape and Manuals

B1011C HP LAN Manager/X
for the HP 9000 Series 700/800

UA3
UAS

8 User License

16 User License

UA7 32 User License

UA9 64 User License

UAB 128 User License

UAD 256 User License

UCQ 512 User License

UCR 1024 User License

UB3 8 User Credit

UBS 16 User Credit

UB7 32 User Credit

UB9 64 User Credit

UBA 128 User Credit

UBV 256 User Credit

UCP 512 User Credit

021 Upgrade B1011B to
B1011C, 8 User License

022 Upgrade B1011B to
B1011C, 16 User License

023 Upgrade B1011B to
B1011C, 32 User License

024 Upgrade B1011B to

B1011C, 64 User License *

025 Upgrade B1011B to
B1011C, 128 User
License

026 Upgrade B1011B to
B1011C, 256 User
License

027 Upgrade B1011B to
B1011C, 512 User
License

028 Upgrade B1011B to
B1011C, 1024 User
License

105 LM/X 386/486 5 User
Upgrade Credit '
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110 LM/X 386/486 Unlimited
User Upgrade Credit
Additional User’s
Manual

Cartridge Tape and
Manuals

1/2" Magnetic Tape and
Manuals

AA4 Software on QIC media
AAH DDS Tape and Manuals

OBl
AA0

AAl

Ordering Examples:

For a new installation of

HP LAN Manager/X, order a
user license and media option.
For example, if you have a
Series 400 computer (DDS tape
drive) and 14 PC users, order
B1003B options UA5 and AAH.

For an existing installation of
HP LAN Manager/X 1.1, order
an upgrade license with the
same number of users as your
current license and a media
option. For example, if you are
running HP LAN Manager/X
1.1 (32 user license) on a
Series 800 computer (cartridge
tape drive), order B1011C
options 023 and AAOQ.

For installation of HP LAN
Manager/X on additional
servers, order a license for each
server. Order the media option
only if you want an additional
set of documentation and
software or if you have a need
for a different type of server
media. For example, if you are
currently running HP LAN
Manager/X on a Series 400
(cartridge tape drive) and you
would like to also run it on your
Series 300 (cartridge tape drive)
with 8 PC users, order B1003C
option UA3. If you are



currently running HP LAN
Manager/X on a Series 400
(cartridge tape drive) and you
would like to also run it on your
Series 800 (cartridge tape drive)
with 8 PC users, order B1011C
option UA3 and AAOQ.

Series 400 and 800 software
cannot be interchanged.

To add additional PC users,
order a user credit for the same
number of users as your current
license and a user license for a
larger number of users than
your current license allows.
For example, if you currently
have a license for 8 users and
would like to add an additional
20 users to your Series 700
computer, order B1011C option
UB3 and UAT.

To upgrade your existing

HP LAN Manager/X 1.1 server
and add additional users, order
an upgrade license with the
same number of users as your
current license, a media option,
a user credit for the same
number of users as your current
license, and a user license for a
larger number of users than
your current license allows.
For example, if you are
currently running HP LAN
Manager/X 1.1 on a Series 800
(16 user license, cartridge tape)
and you would like to upgrade
to the current HP LAN
Manager/X product and add an
additional 5 users, order
B1011C options 022, AAQ,
UBS5, and UA7.

Support Products:
H2012A + L00 HP BasicLine

H2011B + H0O
HP ResponseLine

H2010A + T00 HP TeamLine

H2014A + S00 HP Software
Update Materials

Documentation:

The following manuals are
included with the media options
for the HP LAN Manager/X for
HP 9000 product:

B1003-90010 Installing &
Administering Guide--HP LAN
Manager/X for HP 9000
B1003-90011 Error Messages
and Troubleshooting
Guide--HP LAN Manager/X for
HP 9000

B1003-90012 Using Microsoft
LAN Manager Clients with the
HP LAN Manager/X Server

Related Products
5091-2620E
32015A HP LAN Manager/XL, ~ M %

(Named Pipes) (1) Based on Microsoft LAN Manager/X
(2) For a list of currently supported PCs
and LAN cards, contact your local HP

sales representative .

D1811B HP Network Services

2.1/MS-DOS

NF“S"' is a trademark of Sun
D1812B HP ARPA Services Microsystems, Inc.
2.1/MS-DOS MS-DOS® and MicroSoft® are U.S.

registered trademarks of MicroSoft
Corporation.

UNIX® is a registered trademark of

UNIX System Laboratories Inc. in the
U.8.A. and other countries.
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HP MMS/9000
Technical Data

HP MMS/9000 is an

HP Advance Net CIM
(Computer Integrated
Manufacturing) product
addressing the critical need for
multivendor communications
manufacturing. MAP 3.0

HP MMS/9000 is a layer seven
service for the HP 9000. MMS
(Manufacturing Message
Specification) is the protocol
that OSI-connected cell
controllers use to direct the
activities of factory floor

(Manufacturing Automation devices (i.e. robots, PLCs, NC
Protocol 3.0) is a full machines, etc.). HP MMS/9000
seven-layer communication complies with both the draft
specification based on the OSI standard ISO/DIS 9506
(Open Systems Interconnection) specified by MAP 3.0 and the
model. international standard ISO/IS
.
HP 9000 5/800 [f\
Area Manager
Other Vendor "
Area Manager MAP 3.0 (802.4)
|
802.4 1
03103 3653 Bricge %
HP 4974 MAP
HP 9000 S/ Protocol Analyzer
Cell Controll HP 9000(5/400 8023 / Ethernet

(™

Factory Floor Devices

9506.
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Product Number
32018A, 32019A, and J2161A

HP MMS/9000, in combination
with HP OTS/9000 and
LanLink, allows HP 9000
Series 300, 400, 700, and 800
computers to connect to 802.3
or ethernet networks.

Functional Description

MMS (ISO/DIS & IS 9506) is a
substantial specification
containing more than 80 service
calls spread over 10 categories
of capability. The intent of
MMS is to allow cell controllers
mastery of factory floor device
activities, For instance, MMS
can control PLCs
(Programmable Logic
Controllers) by downloading
and executing programs, by
reading and writing PLC
variables, and by setting and
reading status conditions.
MMS also contains
computer-to-computer
communications functionality,
such as the binary file transfer
service along and the ability to
transfer messages between
programs (via a remote
read/write variable
mechanism).



Feature

Benefit

¢ Comprehensive, direct con-
trol of OSI conformant
factory floor devices (FFDs)

¢ Standard programmatic
interface (MMS-I)

¢ Investment Protection

¢ Proven Interoperability
with leading MMS vendors

¢ Reduced communications costs
(writing and programming)

¢ Portable applications; reduced
programming costs

¢ Customers can utilize their
install communication media

¢ Eliminates the need for
customers to perform
interoperability testing.

In support of the above general
capabilities HP MMS/9000
includes the following MMS
categories:

Connection/Context
Management — establishment
and release of associations
between MMS peers.

Virtual Manufacturing Device
(VMD) Support Services —
device status and resource
interrogation.

Variable Access and
Management - services to read
and write remote variables.

File Transfer and Management
— binary file transfer to and
from remote node; file delete.

Note: This capability is separate from,
and not interoperable with ISO FTAM.

Domain Management Services
- upload and download of
program execution images or
data files.

¢ Program Invocation

Management - start stop and
resume of remote FFD
programs

Operator Communication
Services — services to exchange
messages with remote consoles.

HP’s MMS is accessed
exclusively through an
application programmatic
interface (API). The MMS API
is a “C” language interface
adhering to the MMS-I
specification.

Despite its rich feature set,
MMS alone cannot tap all the
capabilities of FFDs. MMS
Companion Standards are
presently being written to
extend MMS to allow full
control of certain classes of
factory devices (e.g., there are
fledgling Companion Standards
for robots, NC machines, PLCs,
and vision systems). Currently
HP’s MMS product does not
support Companion Standards.
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Customer Site
Requirements

An 802.3, or ethernet cable
plant is required at the
customer site.

Ethernet Cable Plant:

Cable system: 50-ohm coaxial
cable and nondirectional taps,
meeting the IEEE 802.3
Medium Layer Specifications.

Configuration
Information

Computer
HP 9000 Series 300, 400, 700,
or 800.

Operating System
HP-UX Version 8.02 or 8.07.

Memory and Data Storage

e 16 MB RAM
¢ 30 MB of free disk space

Other required products:
HP OSI Transport
Services/9000

HP LanLink/9000



Ordering Information
HP MMS/9000

32018A HP MMS/9000 for the
Series 300 and 400

J2161 A HP MMS/9000 for the
Series 700

32019A HP MMS/9000 for the
Series 800

800 Series Options:

Media Options:

AA0Q software on cartridge

AA1l software on magnetic
tape

AAH software on DAT

0B1 Additional
Documentation

Processor:

AHO License to use on Tier 1
AEL License to use on Tier 2
AE5 License to use on Tier 3
AEG6 License to use on Tier 4
AEN License to use on Tier 5
AEP License to use on Tier 6
AH1 License to use on Tier 7

Processor Upgrades:

OGR for return credit for Tier 1
OGE for return credit for Tier 2
OC8 for return credit for Tier 3
OGS for return credit for Tier 4
OGT for return credit for Tier 5
OGU for return credit for Tier 6

Documentation

32019-60500 HP MMS/9000
Reference Manual
32019-60510 HP MMS/9000
Programmer’s Guide
32019-60530 Installing and
Administering HP MMS/9000
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Installation and
Support ‘

HP OSI products are customer
installable. HP OSI products
provide a complete toolset for
effective management of

HP OSI nodes within an OSI
multivendor network. The
HP OSI communication
subsystem includes a thorough
set of utilities for diagnosis and
resolution of communication
problems.

The full complement of

HP network support services:
HP Network Planning and
Design, NetPrepare,
NetStartup, and NetAssure are
available for use within the OSI
environment. Combined with
the HP OSI diagnosis and
support tools, HP Support
services offer complete
assistance in the planning,
design, preparation, startup,
and maintenance of OSI
multivendor networks.

Related Products:

In addition to HP MMS/9000,
the following HP OSI products
are offered:

e HP X.400/9000
e HP FTAM/9000
¢ HP OSI Transport Service/9000



HP OpenMail
Technical Data

HP NewWave Office

What is HP OpenMail
software?

HP OpenMail is the
information distribution service
of HP NewWave Office for
HP-UX. HP OpenMail
electronic mail services enable
users of PCs, terminals, UNIX®
workstations, and the Apple
Macintosh to communicate with
other users on both private and
public mailing systems.

HP OpenMail enables users to
exchange multiple media types
including HP NewWave objects.

HP OpenMail helps you to
protect your existing
investments in hardware and
software. It also gives you and
your users the flexibility and
choice in which systems they
exchange information with,
which workstation they use,
and which file types they
exchange.

The benefits of HP OpenMail

HP OpenMail, built on
standards, built to last

HP recognizes the importance
of standards-based open
systems, and is fully committed
to these as a way of delivering
lasting solutions that provide
flexibility, choice, and
multivendor integration. More
importantly, they help you to
protect your current
investments in hardware,
software, and training, and
contain these costs in the
future.

HP OpenMail has been
designed specifically to provide
the benefits of an open system.
It is a true X.400-based mailing
system providing a standard
method for exchanging
messages and documents with
the growing number of mail
systems supporting an X.400
gateway. X.400 makes special,
system-specific, mail gateways
unnecessary and therefore
controls the costs of operating a
multivendor environment.
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Information Distribution
Services for HP 9000 Syste

X.400 is also becoming the
standard method for companies
to exchange mail with suppliers
and customers, in addition to
users on public mailing
systems.

Sendmail, an established
transport system in the UNIX
environment, is used for the
transmission of messages
within the HP OpenMail
network. HP OpenMail
therefore leverages existing
and planned investments in
Sendmail software and training
and removes the cost of
administering a nonstandard
transport system.

HP OpenMail can utilize LAN
Manager/X, a full-feature
network operating environment
that enables HP-UX systems to
be operated as shared resource
services. LAN Manager/X is
clearly emerging as a standard
in networking. Alternatively,
Berkeley Sockets can be used as
the datacom service.

HP OpenMail therefore allows
flexibility in the choice of
client-server networking.



HP plans to incorporate other
standards in the HP OpenMail
produce as they emerge, further
improving the flexibility,
choice, connectivity, and cost
savings you will achieve with
open systems.

PC integration

Your organization will make
best use of its personal
computer resources when they
are fully integrated into the
communications network.

HP OpenMail helps you to
maximize your PC resources by
integrating with a choice of PC
mailing products:

HP NewWave Mail for
NewWave users or

HP AdvanceMail for
non-NewWave PCs. This
integration enables PC users to
exchange messages and
documents with other PC- and
terminal-based users on the
network.

PC users can process their mail
at off-peak times, thereby
minimizing their use of

HP 9000 resources and
enabling more users per
system.

Choice of workstations

In addition to the ability to
integrate PCs, HP OpenMail
enables users of terminals and
terminal emulators running on
MS-DOS® PCs, Apple
Macintoshes, and UNIX
workstations to access
communication services. This
is all achieved through a
consistent user interface,

HP AdvanceMail.

This means your organization
will make more timely and
better business decisions
because the maximum number
of users are given access to the
appropriate communication
tools. It also protects existing
investments in user hardware,
software, and training.

Choice of media types

HP OpenMail users can
distribute a variety of media
types. So, whether it’s
NewWave objects, graphics,
files, word processing
documents, spreadsheets, etc.,
HP OpenMail will deliver them
in their correct format. In
addition, HP OpenMail can
correctly identify documents
received, enabling the users to
browse, convert, or edit their
documents without special
intervention.

This means that users can
continue to use existing
application packages and
thereby protect investments
made in UNIX and MS-DOS
software packages.

Choice of connections

Your organization will get the
greatest value from a
communication system when
that system provides effective
communications to the
maximum number of users,
whatever mailing systems they
use.
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HP OpenMail provides that
value by connecting all your
existing or planned mailing
networks together. It is fully
integrated with:

HP’s X.400/9000 Message
Transfer Agent (MTA),
enabling users to exchange
information with other users on
X.400-compatible mailing
systems in multivendor
environments

HP’s mailing service on MPE,
HP DeskManager, enabling
HP-UX and MPE users to
transparently exchange
information and allowing
HP-UX users to have full access
to those gateways supported by
HP DeskManager (eg, IBM’s
PROFS, DISOSS, and

HP Telex). This protects any
investments already made in
other HP communication
products

The Sendmail transport system
on HP-UX, which enables

HP OpenMail users to
exchange information with
users on UNIX Mailing systems
running on HP-UX and other
manufacturers’ hardware

HP OfficeFax, a facsimile
gateway solution, which
enables HP OpenMail users to
send electronic mail messages,
including both text and
graphics, to any Group III
facsimile machine and
compatible device. Incoming
faxes can be received and
printed to an HP LaserJet or an
HP DeskJet printer



Minimizing the cost of
administration

HP OpenMail minimizes the
time and cost of successful
administration.

HP OpenMail can be installed
by you, with no assistance from
HP. The mailing server is
administered either locally or
from a remote site. This
enables one administrator to
service many nodes, reducing
training and administration
costs. The administration
interface has two levels of help,
one for each field on each
screen. In certain fields,

HP OpenMail presents a set of
system values from which to
collect. This provides ease of
use and therefore cost savings
in implementing the ‘
HP OpenMail network.

HP OpenMail reduces the time
to establish a reliable network
and ensures the productivity of
early network users. Using the
Test Server function in

HP OpenMail, your
administrator can test the mail
transfer links between network
nodes providing an error-free
network before your network
goes live.

The HP OpenMail mailing
service is designed for
maximum availability. If
problems do occur during
normal running of your

HP OpenMail service, then
your administrator simply
describes the problem to the
Computer-based Problem
Solving System, which has
access to an HP OpenMail
knowledge base. This provides

the administrator with the
information required to quickly
resolve problems.

Directory services

The HP OpenMail directory
service enables all users simply
to type the names of the
recipients of their messages,
whether those recipients are on
HP OpenMail,

HP DeskManager, X.400,
UNIX Mail or any other mail
system. To successfully send a
message, there is no need to
know any addresses. It is HP’s
goal to further reduce the time
it takes to find a user’s correct
name and address and to be
able to do this in a network
where many different mail
systems are operating.

HP intends to provide this
through the X.400 Distributed
Directory Service specification.

Multiple languages

Users will process work more
quickly and their interaction
with a computer will be more
productive if the computer
interface operates in their
native language.

HP OpenMail is designed to
operate in many languages.
This means you can implement
the system as a worldwide
communications backbone with
each individual using it in their
chosen language.
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In addition, it is possible to
implement multiple languages .
on the same server. This is
particularly useful in those
countries that are multilingual,
and for foreign visitors wishing
to use the local mail system in
their own language.

HP OpenMail Language
Support products can be added
to your system at any time,
giving you total flexibility.

Feature summary

Mailing service

Host services required to
integrate HP NewWave Mail
and HP AdvanceMail on
MS-DOS PCs (eg,
upload/download of messages,
document conversions)

HP AdvanceMail user interface
for terminal-based users

HP AdvanceMail user interface
for users of Macintoshes
running the HP AdvanceLink
for Macintosh terminal
emulator

HP AdvanceMail user interface
for users of UNIX workstations
running a terminal emulator
X.400 messaging for
information exchange in a
multivendor environment
Easy-to-use text editor for the
creation of messages with the
ability to link a full word
processor, or other editing
applications

Acknowledgments (registered
mail) to confirm messages have
been delivered, read, or replied
to :



Nondelivery notification to
sender and administrator for
mesgsages that cannot be
delivered; original message is
also returned

Aliases; enable alternative
names to be assigned to users
Address resolving enables users
to supply names with minimum
address information

Personal and public
distribution list management
Autoforwarding of mail via
public distribution lists

User interface in local
language, multiple languages
per machine

Message size and number of
parts limited only by available
disk space

Browsing of AdvanceWrite,
HP Word, Executive
Memomaker, HP NewWave
Write, and DCA documents for
terminal-based users and
conversions to text for

HP NewWave Mail and

HP AdvanceMail users on PCs
Optional integration with the
KEYpak conversion product
from KeyWord for the
conversion and browsing of all
major word processing
packages, such as WordPerfect
and Microsoft® Word

Private and Urgent mail
Ability to attach HP-UX files
Simple filing of messages
Access to HP-UX commands
from the user interface

Administration
Customer-installable

HP OpenMail

Runs on any HP 9000

Series 300, 600, or 800 (except
Series 310) and therefore
flexible to meet the needs of
different size work groups

Simple, menu-driven interface,
protecting administrator from
HP-UX

Reset Server to check new links

¢ Configurable maintenance

times

Space Usage and Network
Statistics reports mailed to a
specified user
Message-tracing facilities for
assistance in troubleshooting
System events and errors
recorded for troubleshooting
Monitor facility mails exception
reports (identifying system
problems) to a specified user
before problems affect user
performance

Mail queue interrogation and
message resubmission

¢ Database scanning tool
* Component monitoring and

control (local message delivery,
gateways, etc.)

Directory synchronization
within HP OpenMail and

HP DeskManager networks

* Context-sensitive Help system
e Computer-based Problem

Solving System

One message copy per server
and per route to save disk space
Interactive or batch modes for
local or remote administration
Administration interface in
local language, multiple
languages per machine

Aliases can be set for the whole
system

Access to HP-UX commands
from the administrator’s
interface
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Connectivity

Connection to other
X.400-compatible mail systems
Connection to Sendmail-based
mailing systems on HP-UX and
other UNIX operating systems
Connectionto

HP DeskManager

¢ Connection to HP OfficeFax
* Connection to Foreign Services

supported by HP DeskManager
(eg, PROFS, DISOSS,

HP Telex, and many others)
Connection to third-party telex
products

Security

o Access password protected

Messages encoded for
transmission over Sendmail
Mailbox protected from
unauthorized access by PC or
UNIX programs

HP AdvanceMail passwords
encrypted

Standards

X.400-based mailing, both
addressing and message
features '

Sendmail transport system for
node-to-node transfer of
messages; this uses ARPA
Berkeley Services over IEEE
802.3 LANs and X.25 links, and
UUCP over signal links
X/Open-compliant for
portability to other platforms

¢ HP-UX Operating System

RFC 822/821 messages to
UNIX mailing systems
Conformance to a majority of
the elements as specified in
U.S. and UK GOSIP ‘84



Integration with

HP products

HP NewWave Mail and
AdvanceMail for the
integration of PC users and
applications in the mailing
environment (LAN Manager
and Serial connections)

HP’s X.400/9000 MTA for
connections to other
X.400-compatible mailing
systems

HP DeskManager for
integration of MPE and HP-UX
users in mixed environments,
protecting existing investments
HP AdvanceLink for
integration of MS-DOS PCs and
Apple Macintoshes

Platforms

In addition to HP OpenMail on
HP-UX described here,

HP OpenMail is also available
on SCO UNIX System V/386;
see data sheet (P/N 5952-3144)
for more details.

Product requirements

Hardware requirements
HP 9000 Series 320 through
Series 370, Series 808 through
Series 870 or Series 635 and
Series 645 (on diskless nodes
you must log on to the server
where HP OpenMail is
installed).

Note: HP OpenMail is not available on
a Series 310.

Software requirements for
HP 9000 systems
HP-UX version 7.0 or later

o ARPA Services/9000

Note: The ARPA product includes the
Sendmail software used by

HP OpenMail for node-to-node message
transfer.

Software requirements for
HP NewWave Mail

HP NewWave Mail version
A.02.00 or later

NewWave version A.03.00 or
later, and either

HP OfficeShare version B.00.00
or later or

DOS NS Services 2.0

Software requirements for
HP AdvanceMail

Via a LAN

Depending on the server

software used, different

software connections can be

made

Network Services Connection:

On the HP 9000

- Network Services/9000

On the PC

- HP AdvanceMail version
A.03.00 or later, and either

- HP OfficeShare version
B.00.00 or later or

— DOS NS Services 2.0

Sockets Connection:

On the HP 9000, either

- HP LAN Manager/X for the
HP 9000 version 1.0 or later,
or

— ARPA Services/9000

On the PC

- AdvanceMail version A.04.00
or later and either

- DOS ARPA Services 2.0 or

- FTP PC/TCP Network
Software for DOS version
2.04 or later or
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- EXCELAN the LAN
WorkPlace: Network
software for PC DOS version
3.3 or later

Named Pipes Connection:

On the HP 9000

- HP LAN Manager/X for the
HP 9000 version 1.0 or later

On the PC

— HP AdvanceMail version
A.04.00 or later

— HP LAN Manager for
MS-DOS (included with the
server software)

Via a Serial Connection

HP AdvanceMail version

A.03.00 or later

Optional software

requirements for X.400

connectivity

If you wish to exchange

messages with another

X.400-compatible mail system,

the following is ordered

separately:

- X.25 Link/9000 or LAN
Link/9000

— ARPA Services/9000

- X.400/9000 Message Transfer
Agent (MTA)

— OSI Transport Services/9000

Optional software

requirements for an

HP DeskManager gateway

On the HP 9000 -

- NS/9000

= LAN/300 or LAN/800 link

On the HP 3000

- HP DeskManager version
B.03.RO or later

~ NS/3000

- LAN Link



Optional requirements for
an HP OfficeFax gateway
Please refer to the

HP OfficeFax data sheet

(P/N 5959-9687) for the
hardware requirements,
software requirements, and a
list of the supported printers.
No additional requirements are
necessary on the HP OpenMail
server.

Terminals supported

HP 239x

HP 262x

VT100, VT220, VT320 (and any
full emulations of these)

HP 700/92

HP 700/94

HP 700/22/32

HP 700/44 (in VT220 mode
only) any HP 2392 emulators
running on a PC including:

HP AdvanceLink for Windows,
version A.01.10 or later

HP AdvanceLink for the
Macintosh, version A.01.10 or
later

HP AdvanceLink for DOS,
version B.02.00 or later

Ordering Information

To order the HP OpenMail
product please contact your
local HP Sales Representative.

B1600A

Right-to-use core software
providing support for MS-DOS
PCs, terminals, Macintoshes,
and UNIX workstations;
connection to other

HP OpenMail nodes,

HP DeskManager, and to other
mailing systems based on the
Sendmail transport system on
UNIX.

Also specify an option to
indicate the server to be
supported.

At least one language support
product must be ordered when
ordering the core product.

Also note that there is an
English Language Support
product, which must be ordered
to enable HP OpenMail to
operate in the English

language.

B1602A (plus suffix)
Language Support Product.
Specify product number suffix
to determine which language is
to be delivered. Specify an
option to indicate the required
media type. The exception to
this structure is the English
Language Support Product,
which requires the ordering of
B1602A without a suffix.

Provides all message catalogs,

help, and system screens to run e

the HP OpenMail product in
the specified language. Also
includes one User Guide and
one Administration Guide.

Check with your local HP Sales
Representative for available

languages.
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Support products
Hewlett-Packard offers a broad
range of support services,
which, with over 180 service
and support facilities
throughout the world, can meet
the special needs that exist in
your organization.
Hewlett-Packard has support
representatives to provide local
expertise and support for those
needs.

Please contact your HP Sales
Representative for further
details.

Customer education
products

A complete range of courses is
offered to make your
implementation of

HP OpenMail a success:

HP OpenMail Administration
Training — Three-day class
covering installation, system
planning, configuration,
monitoring, and maintenance
HP AdvanceMail User Training
— One-day class covering the
use of all the basic functions of
AdvanceMail

HP AdvanceMail Trainer’s
Pack — A ready-to-use and fully
customizable package of the
materials required to run the
user class yourself.

Please contact your

HP Education Center or

HP Sales Representative for
details.

MS-DOS® is a U.S. registered
trademark of Microsoft Corporation.
Microsoft® is a U.S. registered
trademark of Microsoft Corporation.
UNIX® is a registered trademark of
UNIX System Laboratories Inc. in the
U.S.A. and other countries.



HP OSI Transport Services/9000

Technical Data

HP OSI Transport
Services/9000 (OTS/9000)
networking software provides
the Transport, Session,
Presentation, and ACSE layers
of the OSI reference model.
OTS/9000 also provides OSI
network layer services over the
X.25/9000 or LAN/9000 Link.
These layers supply the
necessary foundation to run
OSI services, such as MMS,
FTAM, and X.400.

These OSI products operate in
both a local area and wide area
network environment. By
supporting international
standards specified by the
International Standards
Organization (ISO) and the
International Telegraph and
Telephone Consultative
Committee (CCITT), HP’s OSI
products will operate in a
multivendor environment. HP’s
OSI products conform to the
OSI standards shown in

Figure 1.

Features
Features include:

Support of a broad range of
GOSIPs worldwide (see

Figure 2 for supported profiles)
First OSI stack placed on the
US GOSIP register of
conformant systems

Support of the OSI and TCP/TP
protocols simultaneously, over
the same interface card

¢ Support of the ES-IS protocol

Ability to act as an Active
Transport Layer Relay
MSDSG)

Complete OSI node
administration through the tool
Osiadmin; configuration data
can also be accessed through
ASCII files

Application interface to the
ISO Session layer

APRI, an application interface
to the ISO ACSE, Presentation,
and ROSE layers, based on
emerging standard interface
XTI, the X/Open standard
application interface to the

ISO Transport layer
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Product Numbers
32069A, J2160A, 32070A

Support of HP MMS/9000,

HP FTAM/9000 and

HP X.400/9000

Tracing of data and header
information at each layer (2-7)
of stack

Optional Computer-Based
Training (CBT) package for the
product

For X.25, features include:

Support of up to 448 transport
connections and switched
virtual circuits

Support of up to seven X.25
cards

Load balancing across cards for
improved performance and
availability

Support of transport classes 0,
2, and 4 over CONS

Support of transport class 4
over CLNS

For 802.3, features include:

Support of up to 448
connections

Support of one or two LAN
cards

Support of transport class 4
Support of CLNS
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OTS/9000 supports a total of
448 connections through the
transport layer. This limit
applies to connections
established via APRI, Session
API, XTI (the Transport API),
or by a supported OSI
application (X.400, FTAM,
MMS).

Tools

HP’s Osiadmin provides
superior OSI node
administration through its
menu-driven access to all
configuration, administration,
verification, and diagnostic
tools. After installing the
product from tape, osiadmin is
the only tool needed to
configure, start up, and verify
an OSI node (including
interoperability with remote
nodes). The features include:

¢ OSI Network administration
consistent with HP-UX’s
System Administration
Manager (SAM)

¢ Extensive online help :

¢ Integrated configuration for:
— X.400/9000 software

FTAM/9000 software

MMS/9000 software

OTS/9000 software

LAN/9000 Link
- X.25/9000 Link

¢ Automated configuration
verification for the above
components

o Integrated administration for
the above components
(start/stop)

o Integrated diagnostics for the
above components, including:
- local verification tests

remote interoperability tests

automated trace and log

generation

cause/action error reporting
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ACSE/Presentation and
ROSE Interface

0OTS/9000 includes APRI which
provides a programmatic
interface (AP]) in C. This
interface is based on the
UNIX® International OSI
ACSE/

Presentation Library
specification, Version 1.0.0
dated October, 1990. The
emerging X/Open interface at
these layers is derived from
this specification, but was not
finalized at the time of product
release. Through this interface,
you can establish associations
(connections) with another
application process, send and
receive data, and release or
abort associations. This API
also allows users to negotiate
the association release. The
ROSE services may be used in
conjunction with the
ACSE/Presentation services to
perform ROSE request/reply
operations.

Session Interface

OTS/9000 includes an
application programmatic
interface to the ISO Session
layer. This API is a library of
function calls providing
developers open access to
session services and the ability
to develop applications with
session layer peer-to-peer
communication. The session
API provides connection
management for connection
establishment, orderly release
and aborts, and data transfer
management for the exchange
of normal and expedited data.
This API also provides access to



other session services such as
token management, session
synchronization, activity
management, capability data,
and exception reporting.

X/Open Transport Interface

OTS/9000 also includes XTI, an
API offering open access to the
connection oriented transport
services. HP’s XTI has been
developed specifically for OSI
and complies with a subset of
the X/Open Portability Guide,
Version 3 (XPG3). XTI is
implemented as a C library and
enables processes on the same
or different computers to
communicate through the use of
programmatic calls.

Coexistence

The X.25/9000 and LAN/9000
link products provide
simultaneous support for both
TCP/IP and OSI standards.

Training

Optional PC-compatible
Computer-Based-Training
covering installation,
configuration, verification, and
troubleshooting is offered with
QOTS/9000. The course contains
general OSI information
including network
administration, system
administration, network
architecture and addressing
considerations, OTS/9000
specific capabilities, and a
complete example of
configuring an OSI network.
The course also introduces the
student to support tools such as
osidiag and tracing/logging as

well as APIs such as XTI,
Session, and APRI,

Functional Description

OSI ROSE and ACSE
Services

These services reside at Layer 7
of the OSI Reference Model.
OTS/9000 complies with ISO
9072 parts 1 and 2 (ROSE) and
ISO 8649 and ISO 8650 (ACSE).
ROSE supports the invoke,
result, error, and reject
operations.

OSI Presentation Layer

The Presentation layer
corresponds to Layer 6 of the
OSI Reference Model. OTS/9000
complies with ISO 8822/CCITT
X.216 and ISO 8823/CCITT
X.226. OTS/9000 provides the
kernel functional unit,
negotiated release, and “normal
mode” connections.

OSI Session Layer

The Session layer corresponds
to Layer 5 of the OSI Reference
Model. OTS/9000 complies with
ISO 8326/CCITT X.215 and
with ISO 8327/CCITT X.225
and T.62. OTS/9000 supports
OSI Session version 1 and 2.

On session version 1, OTS/9000
supports infinite SSDUs on
Normal and Typed Data. Nine
bytes of user data are allowed
on abort; the maximum data
size for an expedited data is 14
octets; no user data is allowed
on give tokens, give control,
activity interrupt, activity
discard. On other Session
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services, user data is limited to
a maximum of 512 bytes.

On session version 2, OTS/9000
supports infinite SSDUs on
normal and typed data. The
maximum data size for
expedited data is 14 octets.
Extended user data up to 10240
bytes maximum is supported on
all other Session services.

OTS/9000 supports the
following session functional
units: kernel, half-duplex,
duplex, typed data, capability
data, minor synchronize major
synchronize, resynchronize,
expedited data, exceptions, and
activity management.

OSI Transport Layer

The Transport layer
corresponds to Layer 4 of the
OSI Reference Model. OTS/9000
transport complies with ISO
8072/CCITT X.214 and ISO
8073/CCITT X.224 and T.70.
User options include: expedited
data preferred and alternate
classes, implicit or explicit flow
control in class 2.

OTS/9000 supports TP class 0,
2, and 4 using Connection
Oriented Network Service
(CONS) and TP class 4 using
Connectionless Network
Service (CLNS) over X.25.
OTS/9000 also supports TP
class 4 using CLNS over 802.3
Local Area Networks.



Multi-System Distributed
System Gateway (MSDSQG)

MSDSG addresses the issue of
interworking between
Connection Oriented (CONS)
and Connectionless (CLNS)
systems. The functionality is
described in ISO Technical
Report 10172 and is referred to
as an Active Transport Layer
Relay (ATLR). OTS/9000
provides the ATLR
functionality, so that systems
on CONS networks may
communicate at the Transport
layer and above with systems
on CLNS networks, using the
OTS/9000 node as a relay.

OSI Network Layer

The Network layer corresponds
to layer 3 of the OSI Reference
Model. Both the 1980 and 1984
X.25 addressing schemes are
supported. 1984 NSAP
addressing is supported over
X.25 by taking advantage of
the extended addressing
facilities. Internet options
include null subset,
nonsegmenting subset, full
subset accepting null subsets,
and full subset (discarding
other subsets).

Figure 2
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Product Requirements

HP OSI products are customer
installable. OTS/9000 includes
the software and manuals
necessary to install, configure,
use, and troubleshoot the
product. X.25/9000 and/or the
LAN/9000 Link is required.
Concurrent purchase of

HP MMS/9000 (PN:32018A or
32019A), HP FTAM/9000
(PN:B1032A or B1033A), and/or
HP X.400/9000 (PN:32031A or
32032A) is optional. If updating
from OTS/9000 Version C.02.00
or earlier, the services, FTAM,
X.400, and MMS must be
updated as well.
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Processor

HP 9000 Series 300, 400, 700,
or 800 computers which support
either the X.25/9000 or
LAN/9000 Link product, or
both

HP-UX Operating System
Version 8.0 8.02, or 8.07

16 MBytes of main memory for
Series 800 and 700 computers,
12 MBytes of main memory for
Series 300 and 400 computers
30 MBytes of free disk space for
Series 800 computers and 20
MBytes of free disk space for
Series 300, 400, and 700
computers

Software

HP OSI Transport
Services/9000 Version C.03.00
for the Series 300 or 400

(P/N 32069A), or

HP OSI Transport
Services/9000 Version C.03.00
for the Series 700 (P/N J2160A)

HP OSI Transport
Services/9000 Version C.03.00
for the Series 800 (P/N 32070A)



Documentation

The following manuals are
included with the product:

32069-60001 OSI Planning and
Troubleshooting Guide
32069-60002 HP-UX/9000 XTI
Programmer’s Guide
32069-60003 Installing and
Administering OSI Transport
Services

32069-60004 Session Access
Programmer’s Guide
32069-60005 ACSE/
Presentation and ROSE
Interface Programmer’s Guide

Ordering Information

For the Series 300 or 400, order
P/N 32069A. For the

Series 700, order P/N J2160A.
You must also order software
options shown below. The other
option is not required.

Software Option
UJ9 Software on DAT
Other Option

0BO Deletes Manuals

For the Series 800, order PN
32070A. You must also order
one of the software options and
one of the processor options
shown below. The other options
are not required.

Software Options

AAQ Software on cartridge tape
AA1 Software on 1600 bpi tape
AAH Software on DAT

AA4 Q1C (Quarter Inch
Cartridge)

Processor Options

AHO License to use on

Models 807, 808, 817, 834
AEL License to use on

Models 815, 822, 827, 837
AES License to use on

Models 825, 832, 847, 857, 635
AEG6 License to use on

Models 835, 842, 867, 877, 645
AEN License to use on
Models 845, 852, 887, 897
AEP License to use on

Models 850, 855, 860, 865,890
1,2 CPU

AH]1 License to use on

Model 870, 890 3,4 CPU

Other Options

¢ OBO Deletes manuals
¢ 001 Computer Based

Training(CBT)
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Processor Upgrades

Return credit is given to
customers upgrading within the
Series 800 family. To order an
upgrade, order P/N 32070A,
selecting one of the software
media options and one of the
processor options (listed under
Ordering Information), and one
of the following return credit
options:

OGR for Models 807, 808,
817,834

OGE for Models 815, 822,
827, 837

OCS8 for Models 825, 832, 847,
857, 635

OGS for Models 835, 842, 867,
877, 645

OGT for Models 845, 852, 887,
897

OGU for Models 850, 855,
860, 865, 890 1, 2 CPU

For PICS information contact
your local HP Sales office.

Related Products
In addition to HP OTS/9000,

the following HP OSI products
are offered:

¢ HP X.400/9000
¢ HP FTAM/9000

HP MMS/9000

UNIX™is a U.S. registered trademark
of UNIX Systems Laboratories, Inc. in
the U.S.A. and in other countries.
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HP X.400
Technical Data

HP X.400 is based on the and X/OPEN API can be used
CCITT X.400 1988 standards to develop other messaging
and offers multivendor applications such as EDI, FAX,
electronic messaging for and TELEX. HP X.400 can
HP 9000 and HP 3000 also provide the foundation
computers. With HP X.400, upon which an entire X.400
users of HP OpenMail, backbone network can be built.
HP Desk, and UNIX® Mail can
exchange electronic mail
messages worldwide by using a
single HP X.400 Server.
Additionally, the HP X.400
high level API
HP
Worksgt(;?i%n Any UNIX
‘ Workstation Other
Vendor
HP 3000 X.400
> System
HP X.400
Server
HP 9000
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Product Numbers
32031A 32032A, 32055A,
32056A, J2162A

Features

Integrated with

HP OpenMail:

HP OpenMail provides a native
X.400 electronic mail system.
Together, HP X.400 and

HP OpenMail/UX enable users
to exchange text and binary file
types (e.g. spreadsheet, word
processing, and graphics) with
other X.400 electronic mail
systems. The addressing
scheme in HP OpenMail is
consistent with the X.400
standard. HP OpenMail also
enables HP Desk users to
exchange information with
other users on X.400 networks.

Email Gateways:

HP X.400 supports gateways to
OpenMail, UNIX Mail, and
HP DeskManager networks.
HP X.400 can transform one
node of an OpenMail, UNIX
(ARPA) and/or HP Desk
network into the gateway node
to an X.400 environment.




HP X.400 high-level API:
HP’s X.400 API allows
application developers to create
their own X.400 applications
for both HP-UX and MPE
operating systems. EDI, FAX,
Telex and other
store-and-foreward applications
can be built on top of X.400.
HP also supports the X.400
X/OPEN APIs for selected
developers.

X.400 Network Management:
HP X.400 nodes can be
configured and managed from
remote nodes within the
network. Network
administrator tools can
automatically warn the
network administrator if
remote X.400 nodes are
encountering potential error
conditions. HP X.400 also
includes logging facilities for
billing and troubleshooting.

Binary File Support:

HP X.400 allows OpenMail and
HP Desk users to send binary
files such as spreadsheets,
graphics, and word processing
files in addition to ASCII text
messages. Users can send and
receive these binary files using
the X.400 "unidentified body
part.”

Interoperability and
Troubleshooting Tools:

HP provides a full set of tools to
help simplify the
interoperability and
troubleshooting process. HP’s
OSI tools allow the network
administrator to check the
interoperability of the network
at various layers of the OSI

stack, isolating problems
quickly and easily.

PC to X.400 Access:

Users of HP AdvanceMail and
NewWave Mail for the PC can
also create X.400 messages.
AdvanceMail and NewWave
Mail provide remote user agent
capabilities. Users can compose
messages on their PCs and
later transfer them to

HP OpenMail or HP Desk for
distribution within the X.400,
OpenMail, HP Desk, and UNIX
environments.

X.25 and 802.3 with
Transport Classes 0, 2, and
4:

HP X.400 runs over OTS/9000,
HP’s Session and Transport
layers, on top of X.25 or LAN.
OTS allows the network
administrator to configure
transport class 0 (TP0), 2 (TP2),
or 4 (TP4) with negotiation
from a higher class down to a
lower class when running over
X.25.

Functional Description

HP X.400 provides a foundation
for electronic messaging.

HP X.400 can be used for the
implementation of electronic
mail gateways, X.400 backbone
networks, or the development of
store-and-foreward applications
with the X.400 high-level APL
Electronic Mail Gateways.

HP Desk to X.400 Gateway:
HP X.400 when used in
conjunction with

HP X.400/HPDesk (P/N 32055A
or 32056A) can transform a
single node or multiple nodes of
an HP DeskManager network
into connecting nodes to an
X.400 environment. Through
these nodes, users anywhere in
the HP DeskManager network
can access the X.400
environment.
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HP Desk to X.400 gateway
requires two components:
An HP X.400 server and the
HP X.400/HP Desk Gateway
software. An HP X.400 server
consists of any HP 9000 with
802.3 and/or X.25 links along
with the HP X .400 software
and OSI Transport Services
software.

The X.400/HP Desk Gateway
software runs on an HP 3000
and links HP DeskManager to
an HP X.400 server. Multiple
HP DeskManager nodes, each
with their own X.400/HP Desk
Gateway, can talk directly to a
single HP X.400 server.

HP DeskManager nodes
without the Gateway software
can also send X.400 messages
using the X.400/HP Desk nodes
as a common gateway to the
X.400 server.

HP 3000 systems communicate
with the X.400 server using NS
over a LAN or X.25.

Sendmail Gateway to X.400:
HP X.400 can send and receive
messages between Sendmail
based electronic mail and X.400
networks.

MTA

HP 9000

UA

MTA

AN

r

HP X.400
Relay MTA

v

UA

\

MTA

c
>

MTA

MTA

NN

MTA

Messages are submitted to
Sendmail from UNIX Mail
(MailX or Elm). Sendmail then
routes the message to either
SMTP, UUCP, or X.400 based
on the recipient’s address.

When the message is X.400
bound, HP X.400 maps the
address to an X.400 format,
then sends the message to the
appropriate destination.

X.400 Backbone

HP’s X.400 can be used as a
high-performance message
switch. As an X.400 backbone,
HP X.400 acts as a relaying
MTA, routing messages from
other MTAs throughout an
X.400 network.

HP’s flexibility in routing and
our easy-to-use configuration
interface make it ideal for
X.400 backbones. Additionally,
HP’s network management
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tools simplify the maintenance
of X.400 networks making
implementation of large X.400
networks possible.

HP OpenMail can also run
directly on top of X.400. This
allows for the creation of an
entire electronic mail network
based on an X.400 backbone

Conformance

HP’s X.400 is certified with
NIST as U.S. GOSIP I
compliant.

HP supports the leading X.400
implementor’s agreements from
the U.S. and Europe: CCITT
X.400, X.402, X.411, X.420,
X.200, X.208, X.209, X.218,
and X.228; and ENV 41201
and 41202,




Interoperability

HP supports interoperability
with the following X.400
vendors: AT&T, CDC, Data
General, Digital, IBM, NCR,
Nixdorf, Olivetti, Prime, Retix,
Siemens, SoftSwitch, Sun
Microsystems, Touch, Wang,
and Xerox.

HP has certified
interoperability with the
following public carriers: AT&T
Mail, British Telecom,
Canadian PTT, DialCom, Dutch
PTT, EasyLink, Finnish PTT,
France Telecom, MCI Mail,
and SprintMail.

X.400 Application
Programmatic Interface
(APY)

A simple X.400 API allows
application developers to create
X.400 store-and-forward
applications. Applications such
as FAX and TELEX to X.400
gateways along with EDI
applications are easily
integrated with X.400 using six
basic programmatic calls:

X4 BEGIN_SEND 0
X4_PUT ATTRIBUTE(
X4_SEND ( X4_RECEIVE (
X4_GET_ATTRIBUTE (
X4_END_RECEIVE (

HP also offers the X.400
X/OPEN API for select
customers.

X.400 Performance

SPU s/807 s/827 $/837 $/857 S/870

Number of

Messages 1200 2300 5000 8000 12000

per hour

Performance Installation and
Support Policy

Performance for HP X.400 is

measured in messages per hour The HP X.400 software and the

over a LAN. A message is 1K X.400 server bundle are

byte long with one recipient. A customer installable and

single X.400 node can route configurable. Installation and

X.400 messages at the above configuration can also be

maximum rates. performed by HP through the

Documentation

For detailed usage and
technical information, please
consult the following
Hewlett-Packard manuals:

32055-90001

HP X.400/HP Desk Node
Administrator’s Guide
32055-90002 Using

HP DeskManager Connected to
HP X.400

32034-90005 Installing and
Administering HP X.400
32043-90006 Managing

HP X.400

32034-90007 Using HP X.400
with Elm and MailX
32034-90008 HP X.400
High-Level API
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purchase of consulting services.

Interoperability testing can be
purchased from HP on a
time-and-materials basis. The
HP X.400/HP Desk Gateway
software for MPE systems is
also customer installable.

HP X.400 works with most
UNIX Mail user agents, which
Interface to Sendmail.

HP currently supports only the
HP OpenMail, Elm, and MailX
user interfaces when used with
supported configurations of
Sendmail. Support services for
HP X.400 are available through
standard HP support channels.

HP X.400 version C.03.00
requires HP-UX Version 8.0. A
132 Mb (or larger) disk drive is
also required.

HP X.400/HP Desk requires
MPE V Version V delta 8 or
MPE XL Version 2.0 (or later),
NS services, and the LAN Link
product for the HP 3000. 1t
also requires Version B.03.B0
(or later) of HPDesk.




The X.400 server may be any
HP 9000 system running
HP-UX Version 8.0 (or later).

Ordering Information

HP X.400 includes email
gateways for Sendmail and
OpenMail. HP X.400 also
includes the HP X.400 APL
The HP X.400/HP Desk
Gateway must be purchased
separately.

HP X.400 for the
Series 300/400 (HP 32031A)

HP X.400 for the
Series 600/800 (HP 32032A)

HP X.400 for the Series 700
(HP J2162A)

Required Products

HP OSI Transport
Services/9000 for the
Series 300/400 (HP 32069A)

HP OSI Transport
Services/9000 for the
Series 600/800 (HP 32070A)

ARPA Services/9000 is also
required for use of X.400 with
Sendmail.

Software is available on
magnetic tape, DAT, and
cartridge tape.

HP X.400 requires concurrent
or prior purchase of HP X.25
Link/9000 or HP LAN
Link/9000.

HP Desk to X.400 Gateway to
connect HP Desk to X.400

requires the purchase of at least

one copy of the
HP X.400/HP Desk Gateway
for MPE.

32055A  HP X.400/HPDesk

for MPE XL

Options:

320 For Series 925 or 925LX

330 For Series 935
340 For Series 950 or 955

32056A
for MPE V

Options:

310 For use on MICRO 3000

320 For Series 39-58
330 For Series 6x-70
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HP X.400/HP Desk

The following is a suggested
minimum configuration for
creating an X.400 server for
HP Desk:

Model 807 server (HP A1751A)
HP-UX on DDS (Opt. AAH)

16 MB memory (Opt. 501)

328 MB disk drive (Opt. 001)
ThinLLAN, ARPA, NFS I/F
(Opt. 1F7D)

X.25 RS232 Link (Opt. 030)

HP X 400 (HP 32032A)
DDS tape (Opt. AAH)
For use on 807 (Opt. AHO)

HP OSI transport (HP 32070A)
DDS tape (Opt. AAH)
For use on 807 (Opt. AHO)

UNIX® is a registered trademark of
UNIX System Laboratories Inc. in the
U.8.A. and other countries.
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NetWare® for the HP 9000 Series 700

Technical Data

NetWare 3.01B for the HP 9000
Series 700 is a fully compatible
NetWare server product that
provides transparent
integration of DOS, 0S/2,
Windows, and UNIX® (NFS)
desktop systems. The HP 9000
with NetWare® services will
connect into existing Novell®
networks or can be used to
build new NetWare networks
and provide the same services

as PC-based NetWare servers.
NetWare for the HP 9000 is a
robust, high-speed network
operating system that enables
HP 9000 systems to operate as
a file and resource server to
desktop workstations. It runs
on and takes advantage of HP’s
full range of powerful HP-UX
servers.

HP 9000
Server

A R B

E AR B
B A&

PRINTER

PRINTER
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Product Number
J2239A

NetWare for the HP 9000
provides the functionality of
Novell Inc.’s PC services,
including file and printer
sharing, and server
administration functions (such
as password security,
connection maintenance,
bindery facility, print queue
management, and accounting
services),

In addition to file and print
sharing capabilities, NetWare
on the HP 9000 will provide
support for NetWare
Application Programming
Interfaces (APIs) such as
Sequence Packet Exchange
(SPX). These APIs are the
foundation for client-server
applications on NetWare
networks.

NetWare offers the client
access to a wealth of PC
applications plus access to
mission-critical UNIX-based
application . Users can
continue to use PC applications
from the familiar PC
environment. In addition,
users can also access UNIX



resources including a wide
range of CPUs, disks, printers,
and plotters. NetWare
complements other

HP networking products such
as the ARPA/Berkeley Services,
HP Network Services (NS), and
Network File System (NFS)™
Services.

Through the combination of
NFS and NetWare, users on
both PCs and UNIX platforms
can share files and resources.
With PCs in finance, and
marketing, and UNIX
workstations in engineering,
users can continue to use their
familiar interfaces while
sharing files and printers.
NetWare can be easily added to
the UNIX network server,
providing a bridge between
departments and increasing
productivity across corporate
organizations.

Features

Support for NetWare’s
application programming
interfaces (APDs.

Uses NetWare’s SPX/TPX
network transport, certified by
Novell.

Support for Novell Virtual
Terminal (NVT), providing
NetWare clients easy access to
HP-UX terminal based
applications.

e NetWare for the HP 9000

provides all of the basic
resource sharing functionality a
user has come to expect from a
NetWare server. Added are the
resources that only the power of
the HP 9000 can provide,
including larger systems and
peripherals, security and
reliability, and access to
sophisticated, complex,
mission-critical applications.
NetWare Loadable Modules
(NLM) are not supported.
However, most NLM
applications, such as databases,
are currently available on
HP-UX.

File Sharing

For the end user, the file
sharing capability includes
familiar NetWare file access,
file allocation, and
administration features, Also,
NetWare features such as
resource accounting, password
protection, and file backup are
included. Backward
compatibility for NetWare
clients to version 2.1 ensures
installation of NetWare for the
HP 9000 will not cause
interruption of Novell networks
already installed.

Access to MS-DOS®, or 0S/2®
files from HP-UX applications
is provided by a set of function
calls when the server is in
operation.
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Print Sharing

Printer sharing and print queue
management is provided
through the same commands
familiar to all NetWare users.
This ensures transparent print
services with no special
commands or procedures to be
learned. Up to nine supported
HP 9000 spooled printers can
be associated with a NetWare
server print queue. HP 9000
environment files can be
associated with a print queue as
well. \

Application
Programming
Interface (API)

Of particular importance to
developers and end users alike
is support of the interprocess
communication capability that
NetWare for the HP 9000
provides. APIs are the
foundation upon which
client/server platforms are
based. The HP 9000 is a
powerful server platform for
mission-critical OLTP database
client-server applications being
developed for corporations of all
sizes today.

NetWare for the HP 9000
supports Novell’s popular
Sequenced Packet Exchange
(SPX) protocol. The SPX
interface for both client and
server are provided as part of
NetWare for the HP 9000.




UNIX Workstation
Connectivity

In addition to DOS, 0S/2, and
MS-Windows® clients, NetWare
for the HP 9000 in combination
with NF'S provides the ability
to connect UNIX clients. UNIX
clients have all the benefits of
NetWare without forfeiting
their familiar native UNIX
interface. UNIX workstations
can share files with other
NetWare clients and print to
NetWare server attached
printers. In the reverse,
NetWare clients can print to
UNIX printers.

HP ARPA Services 2.1
Connectivity

Access to existing HP 9000
applications from a NetWare
client is very important.

HP ARPA 2.1/MS-DOS for
NetWare provides this
capability and is ordered
separately, Product Number
D1823A. HP ARPA Services
2.1/MS-DOS provides NetWare
client PCs running MS-DOS
with ARPA, FTP, Virtual
Terminal (TELNET), and
Network Interprocess
Communication (NetIPC)
connectivity to the HP 9000.

For detailed information on this
option see HP ARPA Services
2.1/MS-DOS data sheet.

Terminal Emulation
Support

NetWare for the HP 9000
through NVT supports any
third-party terminal emulation
program that adheres to the
interrupt 14 interface standard,
such as HP Advance-Link or
WRQ® Reflection®. NVT allows
NetWare clients to access host
applications and services.

Network Capacity

NetWare for the HP 9000 will
support up to 64 clients per
server. Of course the actual
number of clients supported on
an individual server will
depend on what applications
and network functions are
running on that server.

A maximum of one NetWare
server can be supported per
HP 9000 system.

System Requirements

NetWare for the HP 9000 is
available on all HP 9000
Series 700 Servers.

NetWare for the HP 9000
requires the installation and
operation of Lan Link, HP-UX
version 8.07, at least 16 MB of
RAM, and 20 MB of free disk
space.
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Installation Policy

NetWare for the HP 9000 is a
customer installable product.
Full installation and operation
documentation is included with
the product. NetWare for the
HP 9000 also comes with
complete PC client software
kits. The customer is
responsible for performing the
following tasks in order to
successfully install and
configure NetWare for the

HP 9000:

Verify the proper installation,
configuration, and functioning
of the LAN link,

Update the HP 9000 system to
proper release level and install
the product.

Verify the successful
installation of the product by
accessing the HP NetWare
server from a NetWare PC
client.

It is highly recommended that
customer personnel be trained
on Novell’s NetWare in order to
take advantage of the full
range of NetWare capabilities.

Contact Novell’s education
department for information on
Novell NetWare education
courses.



Support Products

Contact your local HP Sales
representative for further
information on software and
network support options for
NetWare for the HP 9000 and
for NetAssure for PC LAN
products. HP support products
do not include NetWare
upgrades to future versions of
NetWare for the HP 9000.

The next release of NetWare,
version 1.11, will be a new and
separate product. In the next
release, an upgrade credit for
version 3.01B will be offered.

Ordering Information

NetWare 3.01B for the HP 9000
will not be ported to HP-UX
9.0. NetWare 3.01B will be
discontinued once NetWare

3.11 is released.

The next release of NetWare,
Version 3.11, will be a new and
separate product. In the next
release, an upgrade credit for
Version 3.01B will be offered.

J2239A NetWare 3.01B for
HP 9000 700S

AAH Software on Digital
Audio Tape (DAT)

AAU CD Certificate for CD
ROM

UA2 4 clients supported

UA3 8 clients supported

UAS5 16 clients supported

UA7 32 clients supported

UA9 64 clients supported

UB2 Credit for 4 User License

UB3 Credit for 8 User License

UB5 Credit for 16 User

License

Credit for 32 User

License

UB7

In order to receive the upgrade
credit, customers must select
the upgrade credit option which
pertains to their current user
license option on the same
order.
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Documentation

The following documentation is
provided with NetWare for the
HP 9000:

J2240A-61001 NetWare for the
HP 9000 Installation Manual.
J2240A-61002 NetWare for the
HP 9000 System
Administration.

J2240A-61003 NetWare for the
HP 9000 User Basics for DOS
Workstations.

J2240A-61004 NetWare for the
HP 9000 Utilities Reference.
J2240A-61005 NetWare for the
HP 9000 Concepts.
J2240A-61006 NetWare for the
HP 9000 Error Messages.
J2240A-61007 NetWare for the
HP 9000 Machine
Dependencies and Installation
Guide and Host Administration
Supplements.

MS~DOS®éMS-Windows®, and
Microsoft® are U.8. registered
trademarks of Microsoft Corporation.

NetWare® and Novell® are U S.
registered trademarks of Novell
Corporation.

UNIX® is a U.S. registered trademark
of UNIX System Laboratories, Inc. in
the U.S. and in other countries.

WRQ? Reflection® is a registered
trademark of Walker Richer & Quinn,
Inc.

Technical information in this document
is subject to change without notice.
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NetWare® for the HP 9000 Series 800

Technical Data

NetWare 3.01B for the HP 9000
Series 800 is a fully compatible
NetWare server product that
provides transparent
integration of DOS, 0S/2,
Windows, and UNIX® (NFS)
desktop systems. The HP 9000
with NetWare services will
connect into existing Novell®
networks or can be used to
build new NetWare networks
and provide the same services
as PC based Netware servers.

NetWare for the HP 9000 is a
robust, high speed network
operating system that enables
HP 9000 systems to operate as
a file and resource server to
desktop workstations. It runs
on, and takes advantage of,
HP’s full range of powerful
HP-UX servers.

NetWare for the HP 9000
provides the functionality of
Novell Inc.’s PC services,

AAA = =
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including file and printer
sharing and server
administration functions (such
as password security,
connection maintenance,
bindery facility, print queue
management, and accounting
services).

In addition to file and print
sharing capabilities, NetWare
on the HP 9000 will provide
support for NetWare
Application Programming
Interfaces (APIs) such as
Sequence Packet Exchange
(SPX). These APIs are the
foundation for client-server
applications on NetWare
networks.

NetWare offers the client
access to a wealth of PC
applications plus access to
mission-critical UNIX based
application . Users can
continue to use PC applications
from the familiar PC
environment. In addition,
users can also access UNIX
resources including a wide
range of CPUs, disks, printers,
and plotters. NetWare



complements other

HP networking products such
as the ARPA/Berkeley Services,
HP Network Services (NS), and
Network File System (NFS)
Services.

Through the combination of
NFS and NetWare, users on
both PCs and UNIX platforms
can share files and resources.
With PCs in finance, and
marketing and UNIX
workstations in engineering,
users can continue to use their
familiar interfaces while
sharing files and printers.
Netware can be easily added to
the UNIX network server,
providing a bridge between
departments and increasing
productivity across corporate
organizations.

Features

Support for NetWare’s
application programming
interfaces (APDs.

Uses NetWare’s SPX/IPX
network transport, certified by
Novell.

Support for Novell Virtual
Terminal (NVT), providing
NetWare clients easy access to
HP-UX terminal based
applications.

NetWare for the HP 9000
provides all of the basic
resource sharing functionality a
user has come to expect from a
NetWare server. Added are the
resources that only the power of
the HP 9000 can provide,
including larger systems and
peripherals, security and
reliability, and access to
sophisticated, complex,
mission-critical applications.

¢ NetWare Loadable Modules

(NLM) are not supported.
However, most NLM
applications, such as databases,
are currently available on
HP-UX.

File Sharing

To the end user, the file sharing
capability includes familiar
NetWare file access, file
allocation, and administration
features. Also, NetWare
features such as resource
accounting, password
protection, and file backup are
included. Backward
compatibility for NetWare
clients to version 2.1 ensures
installation of NetWare for the
HP 9000 will not cause
interruption of Novell networks
already installed.

Access to MS-DOS?®, or 0S/2
files from HP-UX applications
is provided by a set of function
calls when the server is in
operation.

Print Sharing

Printer sharing and print queue
management is provided
through the same commands
familiar to all NetWare users,
This insures transparent print
services with no special
commands or procedures to be
learned. Up to nine supported
HP 9000 spooled printers can
be associated with a NetWare
server print queue. HP 9000
environment files can be
associated with a print queue as
well.
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Application
Programming
Interface (API)

Of particular importance to
developers and end users alike
is support of the interprocess
communication capability that
NetWare for the HP 9000
provides. APIs are the
foundation upon which
client/server platforms are
based. The HP 9000 is a
powerful server platform for
mission-critical OLTP database
client-server applications being
developed for corporations of all
sizes today.

NetWare for the HP 9000
supports Novell’s popular
Sequenced Packet Exchange
(SPX) protocol. The SPX
interface for both client and
server are provided as part of
NetWare for the HP 9000.

UNIX Workstation
Connectivity

In addition to DOS, 0S/2, and
MS-Windows® clients, NetWare
for the HP 9000, in
combination with NFS,
provides the ability to connect
UNIX clients. UNIX clients
have all the benefits of
NetWare without forfeiting
their familiar native UNIX
interface. UNIX workstations
can share files with other
NetWare clients and print to
NetWare server attached
printers. In the reverse,
Netware clients can print to
UNIX printers.



HP ARPA Services 2.1
Connectivity

Access to existing HP 9000
applications from a NetWare
client is very important.

HP ARPA 2.1/MS-DOS for
NetWare provides this
capability and is ordered
separately, Product Number
D1823A. HP ARPA Services
2.1/MS-DOS provides NetWare
client PCs running MS-DOS
with ARPA, FTP, Virtual
Terminal (TELNET), and
Network Interprocess
Communication (NetIPC)
connectivity to the HP 9000.

For detailed information on this
option see HP ARPA Services
2.1/MS-DOS data sheet.

Terminal Emulation
Support

NetWare for the HP 9000
through NVT supports any
third party terminal emulation
program that adheres to the
interrupt 14 interface standard,
such as HP Advance-Link or
WRQ® Reflection®. NVT allows
NetWare clients to access host
applications and services.

Network Capacity

NetWare for the HP 9000 will
support up to 250 clients per
server. Of course the actual
number of clients supported on
an individual server will
depend on what applications
and network functions are
running on that server.

A maximum of one NetWare
server can be supported per
HP 9000 system.

System Requirements

NetWare for the HP 9000 is
available on all HP 9000
Series 800 Business Servers.

NetWare for the HP 9000
requires the installation and
operation of Lan Link, HP-UX
version 8.02 and at least 16MB
of RAM and 20MB of free disk
space.
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Installation Policy

NetWare for the HP 9000 is a
customer installable product.
Full installation and operation
documentation is included with
the product. NetWare for the
HP 9000 also comes with
complete PC client software
kits. The customer is
responsible for performing the
following tasks in order to
successfully install and
configure NetWare for the

HP 9000:

Verify the proper installation,
configuration, and functioning
of the LAN link.

Update the HP 9000 system to
proper release level and install
the product.

Verify the successful
installation of the product by
accessing the HP Netware
server from a NetWare PC
client,

It is highly recommended that
customer personnel be trained
on Novell’s NetWare in order to
take advantage of the full
range of NetWare capabilities.

Contact Novell’s education
department for information on
Novell NetWare education
courses.



Support Products

Contact your local HP Sales
Representative for further
information on software and
network support options for
NetWare for the HP 9000 and
for NetAssure for PC LAN
products. HP support products
do not include NetWare
upgrades to future versions of
NetWare for the HP 9000.

The next release of NetWare,
version 1.11, will be a new and
separate product. In the next
release, an upgrade credit for
version 3.01B will be offered.

Ordering Information

NetWare 3.01B for the HP 9000
will not be ported to HP-UX
9.0. NetWare 3.01B will be
discontinued once NetWare
3.11 is released.

The next release of NetWare,
Version 3.11, will be a new and
separate product. In the next
release, an upgrade credit for
Version 3.01B will be offered.

AA4
AA0

QIC Cartridge tape

Software on 1/4-inch

cartridge tape

Software on 1/2-inch

1600 bpi tape

AAH Software on Digital
Audio Tape (DAT)

AAU CD Certificate for CD

ROM

4 clients supported

8 clients supported

16 clients supported

UA7 32 clients supported

UA9 64 clients supported

UAB 128 clients supported

UAD 250 clients supported

UB2 Credit for 4 User License

UB3 Credit for 8 User License

UB5 Credit for 16 User

License

Credit for 32 User

License

Credit for 64 User

License

UBA Credit for 128 User

License

AAl

UAZ2
UA3
UA5

UB7

UB9

In order to receive the upgrade
credit, customers must select
the upgrade credit option which
pertains to their current user
license option on the same
order.
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Documentation

The following documentation is
provided with NetWare for the
HP 9000:

J2240A-61001 NetWare for the
HP 9000 Installation Manual.
J2240A-61002 NetWare for the
HP 9000 System
Administration.

J2240A-61003 NetWare for the
HP 9000 User Basics for DOS
Workstations.

J2240A-61004 NetWare for the
HP 9000 Utilities Reference.
J2240A-61005 NetWare for the
HP 9000 Concepts.
J2240A-61006 NetWare for the
HP 9000 Error Messages.
J2240A-61007 NetWare for the
HP 9000 Machine
Dependencies and Installation
Guide and Host Administration
Supplements.

MS-DOS® and MS-Windows® are U.S.
registered trademarks of Microsoft
Corporation.

NetWare® and Novell® are U.S.
registered trademarks of Novell
Corporation.

UNIX® is a U.8. registered trademark
of UNIX System Laboratories, Inc. in
the U.S. and in other countries.

WRQ® Reflection® is a registered
trademark of Walker Richer & Quinn,
Inc.

Technical information in this document
is subject to change without notice.



HP X.500 Distributed Directory

Technical Data

HP X.500 Distributed Directory
is a full X.500 directory based
on the 1988 CCITT X.500
standard. HP X.500 can be used
for accessing names and
electronic mail addresses for
multivendor messaging
backbone networks. HP X.500
can also be used for the
development of networked
applications requiring
distributed directory
functionality.

Features

Integrated with

HP OpenMail:

HP OpenMail terminal
interface users will be able to
access the enterprise-wide

HP X.500 distributed directory
directly from the user interface.
X.500 addresses can be selected
and automatically returned to
OpenMail, simplifying the
process of mailing multivendor
electronic mail.

Integrated with HP-UX
Mailers:

HP-UX Sendmail users can
access electronic mail addresses
from an X.500 server over a
TCP/IP network.

End-User Address Look-up:
Easy-to-use X.500 interface
allows users of non-HP e-mail
systems to access data stored in
the X.500 Directory. Phonetic
searches allow users to find
names when they are uncertain
of the spelling.

X.500 APIs:

X/Open X.500 APIs (XDS and
XOM) are included with the
product and allow developers to
write their own X.500-based
applications. HP X.500 also
supports high-level APIs on top
of XDS, which simplify and
speed application development.

Messaging Backbone
Foundation:

HP X.500 works together with
HP X.400 to form the
foundation for a multi-vendor
messaging backbone. Common
user interfaces and
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Product Numbers
J2152A, J2153A

troubleshooting tools simplify
the integration of multivendor
environments.

Menu Driven
Administration:

Full sereen, menu driven
administration tools simplify
configuration and data
retrieval.

Replication:

Data Shadowing, the ability to
automatically replicate data
among groups of DSAs, allows
higher performance and easier
management of the database in
a global environment.

Security:

Access control prevents
unauthorized users from
obtaining and manipulating
secured directory data.

Interoperability and
Troubleshooting Tools:

HP provides a full set of tools to
help simplify the
interoperability and
troubleshooting process. HP's
OSI tools allow the network
administrator to check the



interoper-ability of the network
at various layers of the OSI
stack, isolating problems
quickly and easily.

Complete DUA and DSA:

HP X.500 includes a complete
multi-threaded Directory User
Agent (DUA) and Directory
Server Agent (DSA). The X.500
Directory Information Base
(DIB) is built on a database that
has been optimized for X.500
performance. HP X.500
contains full support for
Directory Access Protocol (DAP)
and Directory Server Protocol
(DSP).

Object Classes:

All X.500 and 1988-X.400
object classes and attributes are
supported. User defined object
classes and attributes are fully
supported.

Configurable Schema:

HP X.500 supports the creation
and modification of subclasses
and DIT hierarchy.

Functional Description

HP X.500 is a distributed
database that is based on the
client server model. The
Directory User Agent (DUA)
acts as the client while the
Directory Server Agent (DSA) is
the server. The DUA can reside
on the same computer as the
DSA or can access a DSA
remotely.

OpenMail End-user
Address

Lookup

End-user
Address
Lookup

XDS and XOM l

Directory User

Agent

DAP
/ DuA

Directory Server Agent

DSA

Directory Server Agent

OSA)

The DSA is the place where
data is held. Because X.500 is a
distributed directory, data can
be partitioned and shared
between multiple DSAs. Each
DSA can contain a portion of
the directory or the entire
directory.

HP X.500 supports distributed
directory operations, which
include chaining, multicasting,
and referral.

Applications can be developed
on top of the DUA using
industry-standard (X/OPEN)
XOM and XDS APIs.
Administration screens allow
configuration and data
manipulation through the
DUA.
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The end-user address look-up
facility allows X.500 data to be
accessed from a TCP/IP
network. This facility is also
integrated with the

HP OpenMail Electronic Mail
software.

Conformance

HP X.500 complies with the
following standards: CCITT
Directory Recommendation
X.500 to X.521; ISO/IEC
9504-1, 9594-2, 9594-3, 9594-4,
9594.-5, 9594-6, 9594-7, 9594-8;
HP will be conformant to NIST
and EWOS directory functional
profiles.



Installation and
Support Policy

HP X.500 Distributed Directory
Software is customer installable
and configurable. Installation
and configuration can also be
performed by HP through the
purchase of consulting services.
Interoperability testing can also
be purchased from
Hewlett-Packard on a time and
material basis.

Ordering Information

P/N J2152A

HP X.500 Distributed
Directory/9000 for the

HP Series 800 (Product
contains DSA server and DUA
client).

P/N J2153A

HP X.500 DUA/9000 for the
HP Series 800 (DUA client
only).

Required Products

HP X.500 Distributed Directory
products (J2152A and J2153A)
also require the use of:

32070A HP OSI Transport/3000
for the HP Series 800

HP X.25 or HP LAN link
products.

5091-3393E
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Network Computing System 1.5.1

(NCS)
Technical Data

The Network Computing
System (NCS) is a set of
distributed computing products
that provides true intervendor
computing in heterogeneous
environments. NCS makes it
easy to develop and run
applications that use computing
resources throughout a
network. Individual program
modules within an application
can be distributed to

computers best suited for the
task. Modules that can run in
parallel are easily distributed
to multiple computers at once,
creating, in effect, a network
supercomputer. The result is
higher performance for
workstation users and better
utilization of computing
resources throughout the
network.

Network Computing System

Timesharing

Workstations

Network Computing

a

The Network Computing system establishes a new generation ot computing by
letting single users, even single applications run multiple computers at once.
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Product Numbers
B1020A, B1022A, B2674A,
LA400BAD and LA400BBD

NCS was accepted by the Open
Software Foundation (OSF) as
their remote procedure call
(RPC) mechanism. NCS will be
incorporated into the
Distributed Computing
Environment (DCE) and will be
shipped as the DCE/RPC.

The NCS product comprises two
major pieces: the Network
Computing Kernel (NCK),
which provides run-time
support, and the Network
Interface Definition Language
(NIDL) compiler, which is a
tool for application developers.

NCS is a truly open system
written in portable C code,
fully documented, and based on
industry-standard protocols. To
ensure network independence,
NCS uses the low-level
datagram services available on
most networking protocols,
including UDP/IP and the
Apollo DDS (Domain
Distributed Services).

With NCS, corporations will be
able to use their many different
CPUs much more efficiently.



Local Remote
/ \

Client Server

Stubs Stubs

Stub routines let local and remote parts of the application

communicate as one application.

NCS provides a compiler

that generates client and server stubs automatically,

End users will be able to take
advantage of high-powered
specialty servers, and
applications developers will be
able to write distributed
programs that fully exploit the
network’s resources.

Features and Benefits

Open system: NCS is an open
extensible system, designed to
run on multiple CPUs,
operating systems, and
networks. Documentation for
the underlying Network
Computing Architecture is
available to the public.

High-level interface
language: NCS lets
programmers specify remote
computing requirements in a
high-level Network Interface
Definition Language (NIDL),
which supports C-style syntax.

Interface software generated
automatically: A compiler
converts NIDL interface
descriptions into C-source code
(as well as C-include files),
which can be compiled on any
system.

Network Resources
cataloged dynamically:
System software automatically
finds the computers required to
run particular features.

Integrated remote procedure
call: This facility lets
programs running locally call
procedures implemented on
remote hosts. The RPC facility
is independent of network
protocol.
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Automatic data conversion:
Data representations, such as
byte order or floating point
representations, are converted
automatically when required.
Similar systems need not
convert to and from an
intermediate data
representation.

Integrated error checking:
NCS provides integrated error
checking and does not rely on
the usually slow higher levels
of network protocols. Reliable
network computing can be
provided over any type of
transport.

Low overhead: The run-time
system minimizes the number
of messages per RPC call,
providing high throughput.

Simplifies use of specialized
processors: NCS products are
designed to use the low-level
hardware interfaces common to
most specialized processors.

Simplifies software
development: With NCS
tools, distributed applications
are developed using structured
programming techniques.
Current applications can be
easily modified for network
computing.

Object oriented: Procedures
are handled as operations on
objects rather than calls to
particular machines or
processes. This makes it easy
to separate what is being done
from where it is being done, a
crucial distinction in a
networked environment.



Making Remote Procedure
Calls Practical

The underlying foundation of
NCS is an advanced approach
for building distributed
applications, the Network
Computing Architecture (NCA),
The purpose of NCA is to serve
as a building block for
distributed applications. The
NCA Remote Procedure Call
(NCA/RPC) facility extends the
procedure call mechanism from
a single-machine
implementa-tion to a
distributed computing
environment. The RPC concept
is simple: make individual
procedures in an application
run on a computer somewhere
else in the network. In practice
though, using RPCs without
any special tools can be more
work than many developers are
willing to devote to the task. A
set of procedures must be
created that looks like the
original procedures. This
stand-in is called a stub.
Likewise, another stub must be
made for the server, and this
one must stand in for the
application. The Network
Computing System includes a
compiler that generates client
and server stubs automatically,
greatly reducing development
effort.

Two Components Work
Together

The Network Computing
System contains two major
components that work together
to provide an advanced
environment for distributed
computing applications.

Network Computing Kernel
(NCK), the RPC run-time,
handles packaging,
transmission, and reception of
data between host and client
procedures. Included with
NCK is the Location Broker
that determines at run-time
which hosts are running the
requested services, It
eliminates the need for
location-specific information
within applications.

Network Interface Definition
Language (NIDL) compiler
creates C-language source code
for host and client RPC stubs.
It shields the application
developer from the details of
the target system.

RPC Run-Time Environment

The NCS RPC is designed for
vendor and protocol
indepen-dence. The source code
for the RPC run-time
environment is writtenin C. It
uses the Berkeley UNIX®
socket approach for interprocess
communications, but extends
the socket abstraction through
a user-mode subroutine library
that the RPC run-time accesses.
This library allows the system
to compensate for different
network protocols and various
operating systems.

Flexible Error Handling

The RPC environment includes
sophisticated error-handling
capabilities. It is robust in the
face of lost, duplicated, and
long-delayed messages arriving
out of order, and in server
crashes. The run-time can
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ensure that no call is ever
executed more than once.
Because the error handling is
built into the RPC run-time,
that application can call for
only as much error correction as
is needed. For example, if a
subroutine can be executed
more than once without side
effects, the overhead to guard
against this can be eliminated.

Protocol Independence

Great care has been taken to
ensure the Network Computing
System is truly independent of
network protocols. Since error
handling is part of the RPC
run-time, it need not be part of
the network protocol used.
Therefore the RPC can be based
on any connection, network, or
protocol that provides
point-to-point datagram
services. As an example, NCS
provides support for the UDP
datagram service in the
DARPA TP protocol family as
well as support for the Apollo
DDS datagram. Support for
other services will be added in
the future.

Location Broker Finds
Services Automatically

To be truly practical,
distributed applications should
not have information about the
execution environment
hard-coded in the application
itself. For example, if an array
processor is added to a network,
applications needing array
processing should not need
modification to use the new
machine. This task of
matching available services to




workstation clients is done
through the location broker.
Servers register their
capabilities with the location
broker, and clients query the
location broker at run-time to
determine which hosts to use
for the particular remote
procedure calls.

An Object-oriented
Approach.

The location broker uses an
object-oriented approach to
network computing. RPC calls
are treated as operations on
objects, not calls to particular
machines or server processes.
By approaching the problem
from the standpoint of what to
do rather that where to do it,
applications can function in a
constantly changing
environment.

NIDL Compiler

The Network Interface
Definition Language compiler
automatically generates the
stub procedures that stand in
for the remote procedure on the
client side and for the caller’s
procedure on the server side.
The syntax for these routines is
described by the applications
programmer in an interface
specification, written in the
Network Interface Definition
Language. The interface
specification includes
information about all the
procedures that can be called
remotely and the numbers and
types of their arguments.

Anatomy of the Network Interface Definition Language

A unique identifier that is
associated with this

interface. A routine is
provided to generate UiDs.

[ vid {333b26690000.04.00.00.87.00.00.00) | Interface vector (

import ° Aar/includeAdirpe.id)®;

vold vector__Sadd{
fnl  handie_th,
in] intaf,

finl intb{

fout] Intxcl

int vector_$sum (..);
void vector_$subtract [..);

The name of this
Interface.

The include file that
defines the datatypes used
by the vector interface.

The input variables for the
remotable subroutine called

\ vector_$add
}

Other routines In this interface

The Network Interface Definition Language akows programmers to define
Interfaces to a set of procedures using C ayntax. The NIDL compiler then
genarstes source code files for host and clients from this information.

Since the stub procedures must
run on a variety of machines,
the NIDL compiler generates C
source code, which is then
compiled on the target
machine. Source for the client
and the server is generated
automatically, as are the C
include files. Stub procedures
may interface with procedures
written in C, Pascal,
FORTRAN, and many other
computer languages.

The stub procedures generated
by the NIDL compiler greatly
simplify use of remote
procedure calls. Callers do not
need to involve themselves with
the details of data packaging
and data representation.
Remote procedures execute just
like local ones.

Supports Two Types of
Binding: The NIDL compiler
supports two types of binding:
explicit binding and implicit
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binding. Explicit binding
means that the NIDL
specification states exactly
which host to use, and this host
is always used when the
application is run. In implicit
binding, the client establishes
the binding as a variable before
making any remote procedure
calls. Thus, the application can
query the location broker at
run-time and establish the
binding between the local and
remote routines.

Portable Software

NCS is available today for HP,
Alliant, Convex, Cray, DEC
(VMS and Ultrix), IBM,
Multiflow, Prime, Pyramid,
Stellar, and Sun Microsystems.
HP intends to continue to
promote the architecture as an
open, industry de facto
standard.



NCS Version 2 is available for
DOMAIN/OS and OSF/1 TR
systems.

Configuration and
Prerequisites

For HP 9000:

HP 9000

Series 300,400,600,700,800

- Minimum 8 Megabytes
memory

- LAN/9000 Link

= HP-UX Version 8.0 or later

! ¢ For Domain:

- Domain workstation

- Domain/OS SR10.1 or later
Note: NCS/NCK is included
with HP-UX Version 8.0 and
later.

Ordering Information

B1020A NCS/NIDC 1.5.1
Series 300 and 400

B1020A Options

AAQO %-inch tape

OB1 Documentation

AAU CDROM certificate (for
software)

B1022A NCS/NIDC 1.5.1
Series 600 and 800

B1022A Options

AAOQO Y%-inch tape

AA1l %-inch tape

AAH DAT tape

OB1 Documentation
AHO -> AH1 license to use

B2674A NCS/NIDC 1.5.1
Series 700

B2674A Options

AAU CDROM certificate
AAH DAT tape

OBJ Documentation

LA400BAD NCS/NIDL 2.0
Domain/OS Motorola
LA400BBD NCS/NIDL 2.0
Domain/OS (Prism)

LA38C00C NCS/NCK 1.5.1
source license

LA40CCOC NCS/NIDL 1.5.1
source license

B2685A NCS 2.0 source license

NCS Procedure Calls
Client Calls

rpc_$bind

- Allocate a handle and create
an association between the
client and the object’s
location.

rpc_$free_handle

- Release the handle and
eliminate the client-object
association,

1b_$lookup-interface

- Find the network addresses
of all the objects that support
a particular interface.

Ib_$lookup_object

- Find the network addresses
of all the instances of a
particular object.

1Ib_$lookup-type

- Find the network addresses
of all the objects of a
particular type.
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Server Calls

rpc_$use_family

- Add a network protocol
family to the list of protocols
used by this server to accept
RPC calls.

rpc_Sregister

- Register an interface with
the RPC run-time library.

rpc_$listen

- Listen for RPC calls from
clients.

Ib_S$register

- Register an object as an
interface with the location
broker so that clients in the
network can make RPC calls
on that interface.

Ib_$unregister

- Unregister an object and an
interface.

Documentation

Network Computing
Architecture P/N D-1201B
Network Computing System
Reference Manual

P/N D-10200-C

Network Computing System
Tutorial P/N D-18355-C
Managing NCS Software
P/N 11895-E

UNIX® is a registered trademark of
UNIX System Laboratories Inc. in the
U.8.A. and other countries.



HP Network File System

Services/9000
Technical Data

HP’s Network File System NFS
product allows HP 9000
systems to access and share
files in a multivendor network
of machines and operating
systems. Machines running
NFS and sharing files can
range from minicomputers and
superminicomputers to high
performance workstations and
personal computers. After
mounting a file system using
NFS, most user commands (list,

remove, copy, etc) performed on
a local file system will operate
on the remote file system,
making the remote file system
look local to the user.

NFS, a de facto industry
standard, permits workgroups
to integrate remote data or files
into local applications. Those
applications can run on a
variety of machines while
accessing information on

HP 9000/800 HP 9000/300/400  HP 9000/700  VECTRA
HP-UX 8.0 HP-UX 8.0 HP-UXBO  MS-DOS 3.
,;

HP 3000

MPE/iX
IBM PC/AT

Quest inc. MS-DOS 3.x
PC-DOS 3

PCNFS

10,2035
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For HP Series 800/600/700/

400/300 Systems

remote disks because of XDR,
External Data Representation,
a feature in NFS, The XDR
creates a machine-independent
data format facilitating
multivendor file sharing. In
addition, users may access
printers, plotters, and other
resources on servers through
the use of spooling routines.
Computers running NFS may
access remote databases
containing drawings,
schematics, netlists, models, or
source code. This eliminates
the need to maintain
consistency between multiple
copies of files and to store that
information locally, thereby
reducing disk storage
requirements on individual
systems. NFS facilitates the
transition from timesharing to
distributed environments by
migrating those general
purpose minicomputers into
NFS servers. A server running
the NIS Network Information
Service, formerly Yellow Pages,
a component of the NFS
product, provides the
convenience of centrally
administering files. NIS with



NFS helps your systems
administrator manage a
distributed network of NFS
clients and NFS file servers.

— Easier system administration e

- by sharing OS-dependent
files; updates and backups
only done once

NFS provides high performance ¢ Stateless Server

because of its stateless nature,
such that the system avoids the
overhead associated with the
tracking of transactions. In
addition, application programs
using NFS will take less time
to port. File paths in
applications do not need
adjusting as NFS allows the
path to remain unchanged from
machine to machine. NFS gives
programmers the ability to
create distributed routines that
execute on remote machines
with the ONC RPC, Remote
Procedure Call mechanism.
NFS also provides transparent
access to compute servers using
the REX Remote Execution
facility.

Features and Benefits

De facto Industry-Standard

Networking

- Integrates multivendor
systems, applications, and
peripherals

- Lasting value in hardware
and software; connects old
with new systems

— Facilitates evolution from
timesharing to a distributed
environment; transforms
general-purpose
minicomputers to servers

Network File Sharing

- Maintains consistent files
among a work group, no
longer need multiple copies

-~ Reduces storage among
multivendor and
homogeneous systems,
creating cost reductions

— Automatic crash recovery

— Greater performance by
reducing overhead of
transaction tracking

¢ Network Information Service

(NIS)

- Simplifies network
administration

— Automounter

— Improves transparency by
allowing automatic client file
system and directory
access/mounting

File Location Transparency

- Eases application portability,
allowing paths (file location)
to remain consistent from
machine to machine

— ONC Remote Procedure Call
(RPC)

- Simplifies writing
distributed application
programs

External Data Representation

(XDR) v

- Facilitates multivendor data
sharing through a
machine-independent format

HP’s versions of NFS/300/400,
NFS/700, and NFS/800 contain
all the components of NFS
Revision 3.2 and with HP/UX
9.0, the major features of 4.1:

Capabilities to mount remote
file systems and directories, to
transparently access files on
remote machines and gracefully
recover from file server crashes.
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Capabilities for servers to
export both file systems and
directories and export read-only
files and root capability to
specific clients (NFS 4.1 feature
as of HP/UX 9.0)

Automounter allows the
systems administrator to
establish maps specifying which
directories can be mounted by
clients. These directories are
then mounted automatically
upon client access and
unmounted after a timeout.
External Data Representation
(XDR) specifies alignment and
size of data types ina
machine-independent manner.
Remote Procedure Call (RPC)
allows programmers to execute
routines on remote machines
and, upon completion, receive
the results. RPC allows
network programmers to write
customized networking
applications.

Lock Manager provides
advisory file locking between
systems over an NF'S network.
With file locking implemented
in an application, if two
different clients are accessing
the same file on an NFS server,
the second user will be
prevented from inadvertently
overwriting the first user’s
data. File locking using the
Lock Manager is implemented
using the same system calls as
local file locking in HP-UX.
Network Information Service
(NIS) gives the user a centrally
administered data look-up
service (/etc/passwd, host),
including utilities for global
system administration and the
associated user-level
commands. NIS combined with
Automounter allows the system



adminstrator to configure a
dynamic and location
transparent file system for a
group of workstations. All
automounted file systems and
directories can be dynamically
and transparently accessed by
clients and file system locations
can be updated via NIS
transparently to the client user.
In addition, HP provides the
following features:
— The Virtual Home
Environment (VHE) provides
a means of configuring a set
of NFS nodes such that a
user could log in to any node
in a grouping and be put into
the work environment that is
associated with the login on
his home node
— A high performance
asynchronous write option
provides increased
throughputs
Remote Procedure Call
Generator (RPCGEN) allows
application developers to write
C-language descriptions of
networked applications and
then automatically produce the
C-code for the server and client
sides of the applications. (See
the Programming and Protocols
for NFS Services for more
detailed information on
RPCGEN.)
Remote Execution Facility
(REX) allows a user to execute
a command on another system
and have it look as though it is
executing in his home
environment. REX uses the on
command to do this. When a
user issues the command on
remote-host command, his
working directory is mounted to
the remote system and all
environmental variables are

copied from the client to the
server. REX can execute both
interactive and non-interactive
commands across the network.

The following ISO model
template shows what levels the
components of the NFS product
occupy.

NFS Commands

General User-Level
Commands

domainname(l) - displays the
current NIS domain name

ypcat(l) - prints the values in
a specified NIS map

ypmatch(l) - prints the values
associated with the key(s) in a
NIS map

yppasswd(l) — allows users to
change or install a password in
a NIS password map

ypwhich(l) - prints the host
name of the NIS server on the
host administrative commands

rup(l) - lists host information,
users logged in, and load
average

rusers(l) - lists the host names
and users for all remote nodes

on(1l) - copies environmental
variables from client to
specified host, mounts client’s
working directory on host, and
executes the specified command
on the host Administrative
Commands

mount(1M) - allows the
superuser to attach a remote
file system

umount(1M) — allows the
superuser to detach a remote
file system

rpcinfo(1M) - tells which
remote programs are registered

showmount(1M) - lists all the
clients that have remotely
mounted a file system

HP NFS Services/9000

ISO 7 Application:
ISO 6 Presentation:
ISO 5 Session:

ISO 4 Transport:
ISO 3 Network:
ISO 2 Data Link:
1ISO 1 Physical:

Ethernet

Ethernet/IEEE 802.3

NFS, NIS, Automounter

XDR (External Data Representation)
RPC (Remote Procedure Call)

UDP (User Datagram Protocol)

IP {Internet Protocol)
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Product Requirements

HP NFS/300/400/600/700/800
requires the HP/UX 8.0
Runtime product.

HP LAN/LINK, with the
appropriate LAN hardware, is
also required. NF'S is not
supported over a wide area
network. We recommend
reserving 400 to 500 Kbytes of
RAM for NFS on the HP Series
300. In addition, we recommend
4 Mbytes of internal system
memory for acceptable
performance, and allocating 3
Mbytes of external disk space
for NFS/300. We recommend
reserving 500 Kbytes of RAM
for NFS on the HP Series 800.
In addition, at least 8 Mbytes of
internal memory is
recommended for acceptable
performance. 4.5 Mbytes of disk
space should be allocated for
the NFS files. See the

HP LAN/9000 Link data sheet
for the necessary HP LAN/Link
hardware and software for the
HP Series 800.

NFS is bundled with HP/UX
8.0 for all 300/400/600/700/800
systems. The approprate
HP/UX Product numbers for
systems follow:

B2438A: HP/UX 8.0 for
300/400/600/800

B2459A: HP/UX 8.02 for 8x7
systems

B2461A: HP/UX 8.06 for 8x7
MP systems

B2352A: HP/UX 8.07 2-user
license for series 700
B2353A: HP/UX 8.07 8-user
license for series 700

NFS is not ordered separately.
It is bundled with the above
HP-UX operating systems.

Connectivity

HP certifies that its version of
NFS will communicate with the
following systems and that we
have tested these systems to
ensure interoperability.
Communication between

HP 9000 computers and DN
Series is also certified.

Company

Product Computer oS
WIN/TCP 3.0 VAX VMS 4.7
WIN/NFS 1.1 7xx-8xxx Group T
PC NFS HP Vectra MS DOS™ 3.x
1.0, 2.0, 3.5 IBMPC PC DOS 3.x
Sun NFS Sun 2/xxx, Sun 0S

Sun 3/xxx, Rel. 4.0

Sun 4/xxx

The Wollongong
Sun Microsystems
Inc.

Sun Microsystems
Inc.

Ordering Information

There are no independent
product numbers for NFS on
the HP Series 300/400 600/700,
or 800. For these systems, NFS
is included with the HP-UX
Run Time product, as is the
following documentation:

B1013-90010 Programming and
Protocols for NFS Services
B1013-90009 Installing and
Administering NFS Services
B1012-90012 HP 9000
Computers Networking
Overview

179



NS/9000 for Series 300/400,
Series 700, and Series 800/600

Technical Data

Network Services/9000
(NS/9000) provides engineering
and manufacturing
environments with the ability
to communicate in a
multivendor environment.

HP 9000 Series 800, 700, 600,
400, and 300; the HP 1000
A-Series, and the HP 3000 over e
a local area or X.25 network.
Users can easily access remote
systems while error checking is

NS/9000 has been designed ina  performed automatically. The
layer approach following the NS/9000 product requires the
International Standards LAN/9000 Series 800/600,
Organization’s Open Systems Series 700, Series 300/400 Link
Interconnection (ISO/OSD product, or the X.25 Link
Model. NS/9000 supports product. The Token Ring and
communication between the FDDI links are not supported
with NS/9000.
Figure 1
HP 3000
Series 700
HP 9000
Series 800 HP 1000
A-Series
IEEE 802.3
— [ ] Ethernet
HP 9000 DEC VAX .
Series 300/400 BSD, VMS TNIX
1BM Workstations
MVS, CICS, IMS, CMS
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Product Numbers
B1012B for Series 300/400
B1029B for Series 800/600
J2140A for Series 700

Features

NS/9000 supports two network
services over the high-speed
IEEE 802.3 Local Area
Network Link:

— Network File Transfer
(NFT) - enables the user to
transfer files across a Local
Area Network (LAN)
between HP 9000 Series 800,
600, 700, 400, and 300;

HP 1000 A-Series, and the
HP 3000 computers.

— Virtual Terminal to HP 3000
(VT3K) - provides virtual
terminal capability from
Series 300/400, Series 700s,
and Series 800/600s into
HP 3000 systems. Can be
used in combination with
X-Window-based HPTERM
on Series 300, 400, 700, or
with a direct-connected
terminal on the Series 800 or
Series 600.

Industry Standards-based
protocols: NS/9000 runs on the
LAN/9000 Series 800 or

Series 300 Link product, which
supports IEEE 802.3/Ethernet
thick or thin coax cable or



EtherTwist twisted-pair, as
well as transport and internet
protocol layers based on the
Advanced Research Projects
Agency (ARPA) Transport
Control Protocol and Internet
Protocol (TCP/IP). (NS/9000 is
not ARPA compatible.)

Functional Description

NS/9000 functionality combines
the NS Common Services
transports with the capabilities
of the LAN transports and the
IEEE 802.3 LAN/9000

Series 800/600, Series 700, and
Series 300/400 Links. These
facilities are described in detail
in figure 2, which shows the

User Level Services

Network File Transfer
Network File Transfer NFT)
copies files between any two NS
nodes on a network. The

HP NFT protocol is common to
all HP Network Services
implementations. Files can be
copied interactively or
programmatically. Network
File Transfer includes features
that allow users to:

Copy Remote Files:

Using NFT on all local
Series 300, 400, 600, 700, or
800 systems, a user can copy
files from a local node to a
remote node, from a remote

relationship between the NS node to a local node, and
Common Services, transports, between remote nodes.
and like components of the
product.
LAN/9000
OSI Model Software Components

7 APPLICATION

T

. Network File Transfer S:‘;iles 800
6 PRESENTATION . NFT
Network InterProcess Communication
5 SESSION BSD Sockets
Transmission Control protocal (TCP)
TRANSP!
4 SPORT User Datagram Protocol {UDP) LAN/9000
Series 800 Link
3 NETWORK Internet Protocol
supP
9 DATA LINK IEEE 802.3
Ethernet

1 PHYSICAL

LAN Link Hardware
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Translate File Attributes:
File attributes are translated
transparently and on demand
when files are copied between
different systems. This means
that when an HP-UX file is
copied to an HP 1000

A-Series computer, the file
attributes will be translated
into RTE-A file format.

Access Remote Accounts:
Files under any account can be
accessed if the user provides the
correct user name and
password.

The dscopy command is used to
copy files from system to
system over the network. This
command is similar to the
HP-UX cp command, which is
used for local file copies. With
dscopy, however, you must
specify a system name and the
appropriate login information
before a remote file can be
copied. For example, to copy a
file from a system named
pc_design to a system named
pc_fab, you could execute the
command (command is typed on
only one line):

dscopy
pc_design#alpha:beta#source f
ile\pc_fab#delta:gama#des
t_file

The source and destination files
are source_file and dest _file,
respectively. The login for
pc_design is alpha:beta, and
the login for pc_fab is
delta:gama.



Virtual Terminal to HP 3000
Virtual Terminal to HP 3000
(VT3K) allows users on

HP 9000 Series 300/400,

Series 700, and Series 800/600
systems to log into HP 3000
systems running MPE/V and
MPE/XL. VT3K is supported
on two configurations: HP 2392
or HP 700/92 terminals
connected via RS-232to a
Series 800, or on the X-Window
based HPTERM on a

Series 300/400/700 system.
VT3K is not supported over
TELNET connections.

VT3K is invoked using the
VT3K command on an HP 9000
and specifying an HP 3000
hostname. For example, the
user opens an HPTERM
window on a Series 300 and

types:
vt3k host3000

where host3000 is either an
MPE/V or MPE/XL based
HP 3000. The connection is
established and the user logs
into the HP 3000 normally.

VT3K supports the use of an
input file (script) for automatic
login and command execution
by using the vt3k-a command.
It also provides options for
logging input and output to a
file and enabling and disabling
type ahead buffering.

VT3K supports line-oriented
and VPLUS blockmode
applications on the HP 3000.
Non-VPLUS applications or
hybrid applications that mix
VPLUS and MPE intrinsic calls
for terminal communications

are not supported.
Character-at-a-time

Communication with other
Series 800/600, 700, and

applications that require type 300/400 computers over the
ahead to be enabled on the LAN requires that the remote
HP 3000 are not supported. systems be equipped with a
LAN/9000 Series 800/600, 700,
Network Link Requirements  or 300/400 Link and either
Use of NS/9000 requires the NS/9000 or ARPA
Local Area Network Link. The Services/9000 software.
LAN/9000 Series 800/600, Specific requirements for
Series 700, and Series 300/400 intersystems communication
Links alone enable with LAN/9000 Series 800/600,
Series 800/600, Series 700, and 700, and 300/400 Links and
Series 300/400 computers to NS/9000 between HP 9000 and
communicate with other non-HP 9000 processors are
HP 9000 computers using described in table 2.
NetIPC and BSD Sockets.
Service Products available to
run on the LAN/9000 Links are
NS/9000 (as described in this
data sheet) and ARPA
Services/9000 (see table 1).
Token Ring and FDDI LAN
Links are not supported with
NS/9000.
Table 1
LAN/9000 Network ARPA
Link Services Services
Model # Product 9000 9000
Series 800/600 36967A 810298 810308
(included with all
8x7 systems)
Series 300/400 98171A B1012B Included with
HP-UX 0OS
Series 700 25567A J2140A Included with

HP-UX OSs
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Table 2: HP 9000 NS and LAN Links

at least one disk drive. A
minimal configuration for

= NS/9000 Series 300/400
omputer . . .
System LAN Link Software ?nl\;;;::lo?ﬁ :2::;:;‘ l\sivhi ch
HP 9000 LAN/9000 NS/9000 includes the memory’
Saries 800/600 Series 800 (36967A) Series 800/600 .
{choose appropriate (B1029B) requirements tjor the
options) HP-UX operating system.
9000 LAN/2000 NS Sorvicos/ Eight or more megabytes are
ervices V.
Series 300 Series 300 300 (B1012B) recommended. Series 300s can
Model 320 Model 320 run NS/9000 in diskless
(98171A) configurations or with a disk
HP 9000 Built-in LAN NS Services/ drive.
Saries 300 interface 300 (B1012B)
Models 340, 345, Additional LAN Hewlett-Packard System
360, 370, 375 interfaces require Engineers and Data
98171A
Communications Specialists
HP 9000 Built-in LAN NS Services/ are available to consult in
jes 4 i 400 (8101 - .
Series 400 T;Z’i:?::al LAN 00 (B10128) petwo?'k <.ies1gn, and can assist
interfaces require in designing an effective
98171A network. Consult your
HP 9000 Built-in LAN NS Services/ HP Sales Representative for
Series 700 interface 700 (J2140A) more details.
Additional LAN
interfaces require
25567A
HP 1000 A-Series LAN/1000 NS/1000
Link (12076A) 91790A)
HP 3000 LAN/3000 NS/3000
Compatibility System Environment
NS/9000 Series 800/600, 700, Series 800/600 computers
and 300/400 software is running NS/9000 must be
compatible with: running the HP-UX operating
system version 8.0 or later.
NS/1000 (91790A) NFT and Series 700 and Series 300/400
TELNET* Services computers running NS/9000
NS/3000 NFT and VT Services must be running the
HP-UX operating system
TELNET service requires the ARPA 1 ini
Borvice/500/600 o ARDA version 8.9 or later. A minimal
Services/300/400/700 product also. configuration for NS/9000
Series 800/600 functional

operation is 8 Mbytes of
memory, which includes the
memory requirements for the
HP-UX operating system, and
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Installation Policy

Customer Responsibility
The NS/9000 Series 800/600,
700, 300/400 customer must
assume the following
responsibilities with the
purchase of NS/9000.

. LAN/9000 Series 800/600,
Series 700, or Series 300/400
Link products must be installed
prior to the NS/9000 software.
The customer is responsible for
network configuration and
installation of the NS/9000
software.

. It is highly recommended that
one person in the customer’s
organization be designated as
the Network Manager. This
person will assume
responsibility for configuration
and maintenance of the
customer’s systems, and will
function as the focal point for
Hewlett-Packard’s support of
the network.

. Hewlett-Packard strongly
recommends that the customer
purchase TeamLine Software
Support or ResponseLine
Software Support for NS/9000
and related hardware and
software support products.

Documentation

The following documentation is
provided with the NS/9000
product. This material
describes the functionality and
versatility of NS/9000.

5958-8563 NS Cross System
NFT Reference Manual
B1012-90009 Using Network
Services

B1012-90010 Installing and
Administering Network
Services

B1012-90012 HP 9000
Computers Network Overview
0B0 Deletes 5958-8563

Ordering Information

Software

B1029B NS/9000 for
Series 800/600 options

AHO For Tier 1 SPUs

AEL For Tier 2 SPUs

AE5 For Tier 3 SPUs

AE6 For Tier 4 SPUs

AEN For Tier 5 SPUs

AEP For Tier 6 SPUs

AH1 For Tier 7 SPUs

030 Documentation and
media on %-inch tape for
HP-UX 8.0

031 Documentation and
media on %-inch tape for
HP-UX 8.0

032 Documentation and
media on digital audio
tape for HP-UX 8.0

033 Additional copies of
documentation for
HP-UX 8.0
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Order the appropriate upgrade
option if moving to a larger
system:

Return credit for the 500
processor

Return credit for option
AHO

Return credit for option
AEL

Return credit for option
AE5S

Return credit for option
AE6

Return credit for option
AEN

Return credit for option
AEP

0CA
0GR
0GE
0GS8
0GS
o0GT
0GJ
B1012B NS/300/400 License to
Use

Additional software
license to use
Documentation and
media on %-inch tape for
HP-UX 8.0

0Bl Additional copies of

documentation for
HP-UX 8.0

0AK

AA0

J2140A NS/700 License to Use

AAU Documentation and
media on CD ROM for
HP-UX 8.0

0Bl Additional copies of
documentation for
HP-UX 8.0

AAH Documentation and

media on DDS cartridge

for HP-UX 8.0

Additional software

license-to-use

0AK

Hardware
Consult LAN/9000 Link Data
Sheet



HP 9000 RJE Emulator

Technical Data

The HP 9000 RJE Emulator
allows Series 300 and

Series 400 HP-UX workstations
to emulate an IBM 2780 Data
Transmission Terminal or an
IBM 3780 Data
Communications Terminal.

The RJE Emulator gives you
access to the files, peripherals,
databases, and computational
power of your host computer
system and lets you keep the

flexibility, speed, power, and
ease of your HP 9000.

You can have host computer
system access at your
convenience — without waiting
for an available terminal.

RJE Emulator
98641A
RJE Interface

RJE Applications
- To transfer batch
files/data to or from host
- To run batch jobs
on host
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A oackarn

For Series 300 & 400
Computer Systems
Product Number
50967A

RJE Features

On-line access to IBM
databases, peripherals,
computational power, and
applications software.

Binary Synchronous
Communications with EBCDIC
transmission codes.

Data transmission at speeds up
to 56,000 bps.

Transparent mode
transmission.

Queueing of files for later
transmission.

Text and binary file transfer.
These files may contain text,
program source, program object
code, data, or a mixture of
these objects.

Comprehensive and precise
accounting and error recording.

¢ Programmable time-out values.
¢ Print formatting utility to

change IBM printer codes to
HP printer codes.

Trace utility to aid in tracking
down communications protocol
problems.

RS-232 and V.35 connections.



The HP 9000 RJE commands
are not 100% compatible with
their UNIX® operating system
counterparts. Some of the
infrequently used options are
not implemented.

The following features are not
supported:

Multileaving RJE and console
support

Multipoint transmission

6-bit transcode

Bell messages

Hardwired connections

Configuration
Information

Workstation and Operating
System

Series 300 and Series 400
workstations (including 310,
320, 330, 332, 340, 350, 360,
370, 375, 4xx) running the
latest release of HP-UX.

Peripherals

The RJE Emulator will work
with all printers and data
storage devices supported by
the Series 300 or 400
workstations.

Hosts

IBM MVS/JES2
IBM MVS/JES3
IBM DOS/POWER
IBM VM/RSCS

HP 1000 RTE/RJE
HP 3000 MPE/RJE

Modems

For RS-232 Connections:

Bell System Type 201C for 2400
bps transmission

Bell System Type 208A for
4800 bps transmission

Bell System Type 208B for 4800
bps transmission

Bell System Type 209A for
9600 bps transmission

Bell System Type 2024 A for
2400 bps transmission

Bell System Type 2048A for
4800 bps transmission

Bell System Type 2096 A for
9600 bps transmission

For V.35 Connection

Bell System Type DDS (Digital
Data Service) for 56,000 bps
transmission
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Ordering Information

98641A Series 300 RJE
Interface (includes 5-meter DTE
[malelcable) (RS-232). 98641A
Opt. 001 for V.35

50967A RJE Emulator
Software on %-inch tape

Note: This product is applicable to both
single- and multiuser configurations. A
right-to-reproduce product is not
available.

Documentation

50966-90000 RJE User’s
Manual for HP 9000 Computers

Support Products

HP offers a spectrum of support
service products to help plan,
implement, operate, and
manage your multivendor
network throughout the
network lifecycle.

For more information, contact
your HP Representative, or
refer to the HP data sheets for
specific support services.

UNIX®isa registered trademark of
UNIX System Laboratories Inc. in the
U.8.A. and other countries.



HP-UX LU 6.2 API

Technical Data

The HP-UX LU 6.2 API
(Application Programming
Interface) product provides a
mapped conversation
programmatic interface for
developing applications for
program-to-program
communication in hierarchical
or peer-to-peer environments.
The product is a C library that
is linked into the user’s
application trans-action
program (TP) to gain access to
the IBM system. Combined
with the HP-UX SNALink
product, HP-UX LU 6.2 API
gives HP customers the ability
to develop applications that are
distributed between an

HP 9000 computer and an IBM
system.

On the HP 9000, the
application is written using the
HP-UX LU 6.2 API verbs. The
verbs implement the base
function set plus a number of
option sets of the LU 6.2
architected interface defined by
IBM. The LU 6.2 verbs are used
by the application transaction
program to carryona
conversation with a partner

transaction program on the
IBM system. The application
TP on the HP 9000 must be
implemented in C.

The HP-UX LU 6.2 API product
can be run in either a
standalone or a gateway
(client/server) environment.

The standalone environment
allows access to IBM systems
from a single HP-UX computer

/A ciciano

For HP 9000 Series 300, 400,
700, and 800 Computer Systems
Product Numbers

98162A, 98164A, and J2142A

that has its own HP-UX
SNALink. The gateway
envi-ronment permits access to
IBM systems from multiple
HP-UX systems on a LAN.
Client systems generally use a
single HP 9000 system with a
Gateway/SNALink as a
gateway (server) to access the
IBM systems.

JAS/40Q

LU 6.2 API
el  SNALink
GW/SNALInk =5 .
; GW/SNALInk
LU 6.2 APH [ S/800 LU 6.2 API
S0 802.3 LAN
. S/300 >
LU 6.2.API in G/W o ! . LU 6.2 APl in G/W
Environment S$/800 ==r—1 Environment
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Features
HP-UX LU 6.2 API provides:

Mapped Conversation and
Type-Independent Verbs:
Allow HP 9000 programmers to
implement program-to-program
communication in an SNA
network.

Peer-to-Peer or Hierarchical
Environments: Systems
running LU 6.2 can
communicate with peer systems
directly by taking advantage of
SNALink’s Node Type 2.1, or
systems can communicate with
an IBM mainframe using Node
Type 2.0.

Multiple Sessions/Parallel
Sessions: Up to 64 dependent
LUs and up to 64 independent
LUs are supported for a
maximum of 128 LUs. The

64 dependent LUs allow one
session per LU in a hierarchical
environment. The 64
independent LUs allow 256
parallel sessions per LU in a
peer-to-peer environment.

HP will support 1000 maximum
simultaneous sessions. Each
session allows for a separate
communication task or for
adding additional bandwidth to
a single communication task.
LEN Node in APPN: A
system running LU 6.2 API
application can act as a Low
Entry Network (LEN) node in
an IBM Advance Peer-to-Peer
Network (APPN) environment.
Support for Remote Attach:
Enables a remote LU 6.2
application to request an

HP 9000 LU 6.2 application to
start running and begin
communication with it.

* SNA Services Compatibility: ¢ Support for muitiple

The HP-UX LU 6.2 APl is
completely compatible with
other HP 9000 SNA services:
HP-UX SNA3270, HP-UX
SNA3770, and HP-UX
SNA3179G (Series 300 only).
These products may all be
running simultaneously over
the same SNALink to the SNA
network. SNALink is a
hardware and software product
that manages the physical link
to the IBM host and
implements protocols in the
lower four levels of the SNA
stack.

Tracing Facility: HP 9000
application programmers can
track all LU 6.2 verb calls
within applications being
developed. This acts as a
valuable debugging aid during
program development.
Support for C Language:
Application programs on the
HP 9000 are written in C
Language.

Change Number of Sessions
(CNOS): LU 6.2 applications
can dynamically change
sessions limits while running in
a peer-to-peer environment.
Support for Boundary Node:
Two HP-UX Systems can
communicate using LU 6.2 by
routing through an IBM
mainframe using the Boundary
Node Function. HP systems
cannot communicate directly
using LU 6.2 (primary SDLC is
not supported).
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HP platforms:; LU 6.2 and
SNALink canrunon a
standalone HP 9000 S/800,
S/400, and S/300. LU 6.2 can
also run as a client on HP 9000
S/800, S/700, S/400, and S/300
where G/'W SNALink is
running on a server system
(S/800, S/400 or S/300).

Functional Description

HP-UX LU 6.2 API provides a
set of mapped conversation and
type-independent verbs for
application programmers to use
for program-to-program
communications.
Communication can take place
between an HP 9000
application program and either
a CICS application program
running on an IBM host
mainframe or an application
program running on an IBM
peer system such as the AS/400.
These verbs initiate LU 6.2
conversations, send and receive
data over these conversations
on behalf of program pairs
needing to communicate to
complete a “transaction.”
Examples of transactions are
database updates and file
transfers.

In addition to the HP-UX LU
6.2 API verbs, the product
provides the following option
sets as defined by IBM in the
“Transaction Programmer’s
Reference Manual for LU 6.2”:



Option Sets

Immediate allocation of a
session

PIP data (both local and remote
support)

Flush the LU’s send buffer
Prepare to receive

Long locks

Post on receipt with wait
Post on receipt with test for
posting

Test for request-to-send
received

¢ Receive immediate
¢ Get conversation attributes

HP-UX LU 6.2 API verbs are
supported in the C
programming language only
and are summarized in the
facing table.

Customer Installation
Responsibility

The products are customer
installable. User installation
aids, such as automated
installation procedure and an
IBM host generation guide, are
provided to simplify the
process. Additional assistance
can be provided by an

HP System Engineer on a
time-and-materials basis. For
additional information, contact
your Hewlett-Packard Sales
Representative.

HP-UX LU 6.2 API Verb Summary

Verb

Function

mc_allocate
mc_confirm

mc_confirmed

mc_deallocate
mc_get_attributes
mc_flush
mc_post_on_receipt

mc_prepare_to_receive

mc_receive_and_wait

mc_receive_immediate

mc_request_to_send

mc_send_data
mc_send_error

mc_test
lu62_wait

get_allocate
getlu

freelu
tp_start
tp_end
asc2ebc
ebc2asc
lu62version

activiate_session
deactivate_session

change_session_limit

initialize_session_limit

reset_session_limit

Establishes a mapped conversation between two TPs.
Sends a confirmation request to the remote TP and waits
for a reply.

Sends a confirmation reply to the remote TP in response to
receiving a confirmation request. :

Ends a mapped conversation between TPs.

Returns information pertaining to a mapped conversation.
Flushes the LU’s send buffer.

Causes the LU to post the conversation when information
is available for the local TP to receive.

Changes the conversation from send to receive state in
preparation for receiving data.

Waits for information to arrive on the mapped
conversation and then receives the information. The
information can be data, conversation status, or request
for confirmation.

Receives any information available on the mapped
conversation without waiting.

Notifies the remote TP that the local TP is requesting to
send data for the mapped conversation.

Sends data to the remote TP.

Informs the remote TP that the local TP has detected

an error.

Tests the conversation for the receipt of information.
Waits for the receipt of information on one or more
conversations.

Receives the request from a remote TP to start a
conversation and then establishes the conversation.
Acquires ownership of an SNA LU-LU session for a

local TP.

Frees an LU-LU session that was acquired by, or allocated
for, a TP.

Starts the TP, establishes an IPC connection to a named
SNALink server, and optionally enables a trace.

Ends the TP, stops an IPC connection to’'a named SNALink
server, and optionally closes a trace.

Converts ASCII data to EBCDIC.

Converts EBCDIC data to ASCII.

Returns version string for LU 6.2 library.

Activates a specific LU-LU session.

Immediately deactivates a specific LU-LU session.
Changes session limits, activiates or deactivates parallel
sessions.

Initializes session limit, activates parallel sessions.
Resets session limit to zero.
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Product Requirements

Environment LU 6.2 API LU 6.2 API LU 6.2 API LU 6.2 API LU 6.2 API
Workstation Workstation Multiuser Multiuser Multiuser
Standalone Gateway Standalone Standalone Gateway
Models 310, 320, 330, 310, 318,319, 705,710,720 808, 815, 808, 815,
332, 340, 350, 320, 330, 332, 730,750 822, 825, 822, 825,
360, 370, 375, 340, 350, 832, 835, 832, 835,
4xx 360, 370, 375, 835SE, 840, 835SE, 840,
4xx, 7xx 842, 845 842, 845,
850, 852, 850, 852,
855, 860, 855, 860,
~ 865, 870 865, 870
Operating Latest Operating Latest Operating Latest Operating Latest Operating Latest Operating
System System System System System System
SNALink SNALink GW/SNALink Not Available SNALink GW/SNALink
36592A 36593A or 98174A or 36593A
98173A 98174A
Disk Space 387K 387K 387K 512K 512K
(HP-UX LU 6.2
Library Only)
Memory 137K 137K 137K 167K 167K
LAN Not LAN/9000 LAN/9000 Not LAN/9000
Required S$/300 Link S/700 Link Required S$/800 Link
1BM Host I1BM System/370 or compatible mainframe (Series 30xx or 43xx) in an SNA envrronment MVS or MVS/XA

operating systems, ACF/VTAM and ACF/NCP, CICS (version 1.7 or later)

IBM Midrange Examples of systems supported are AS/400, S/36, S/38, or IBM systems that can be supported in IBM's
APPN environment. IBM system links must support Node Type 2.1. IBM systems must be running the

latest operating system version.

Note: If the HP-UX LU 6.2 APl is to function in a standalone configuration, the standalone version of the HP-UX SNALink is
required. Similarly, the gateway version of the SNALink is required for proper function of HP-UX LU 6.2 APl in the gateway
configuration.
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Additional
Implementation
Assistance

For implementation needs that
go beyond installation, the
customer can either provide
self-support, or can purchase
additional services from HP.
These services include Network
Startup and HP ConsultLine.
In addition, the customer can
also purchase service from

HP on a time-and-materials
basis.

Network Startup includes
implementation scheduling and
coordination assistance,
network configuration and
verification testing, and
network documentation.

Ordering Information

HP-UX LU 6.2 API includes
right-to-use license and
software.

98162A HP-UX LU 6.2 API for
Series 300/400

J2142A HP-UX LU 6.2 API for
Series 700

For Series 800, customer must
choose 98164 A, a media option
and a processor option.

98164A HP-UX LU 6.2 API for
Series 800

Media Options (98164 A only)

AA0 1/4-inch Linus Cartridge
AA1l 1600BPI Magnetic Tape
AAH DAT

AA4 QIC Cartridge

Series 800 processor options

(98164A only)

AHO Model 807/808/817
version

AEL Model 815/822/827/837

version

Model 825/832/847/857/

635 version

Model 835/842/867/877

645 version

AEN Model 840/845/852
version

AEP Model 850/855/860/865
version

AH1 Model 870 version

AE5

AE6

HP-UX LU 6.2 API requires
previous installation of HP-UX
SNALink (365924, 98173A) or
HP-UX Gateway/SNALink
(365934, 98174A).

HP-UX LU 6.2 API must be
ordered for each HP-UX
computer that is to
communicate with the IBM
mainframe through a gateway
machine.

Upgrade options are available
on all the SN ALink products.
Please consult the HP 9000
price guides for details.

Note: Ordering information for
HP 36592A, 36593A, 98173A, and
98174A HP-UX SNALinks may be
found in the data sheet for HP-UX
SNALink and HP-UX
Gateway/SNALink.
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Documentation

98162-61001 HP-UX LU 6.2
API Application Programmer’s
Reference Manual
98162-61002 HP-UX LU 6.2
API Administrator’s Guide
36592-61003 HP-UX SNA/9000
Manual Reference Pages
(generally referred to as “Man
Pages”)

The following documentation is
available to help IBM host site
personnel to configure (“gen”)
the mainframe for HP-to-IBM
communications:

30291-61005 HP SNA Products:
IBM Host System
Program-mer’s Guide

Support Products

HP offers a spectrum of support
service products to help plan,
implement, operate, and
manage your multivendor
network throughout the
network lifecycle.

For more information, contact
your HP Sales Representative,
or refer to the HP data sheets

for specific support services.



HP-UX SNA3179G

Technical Data

The HP-UX SNA3179G
software product enables the
HP 9000 Series 300 or 400
running the HP-UX operating
system, and the X Windows
System, to emulate an IBM
3179G/3192G color graphics
display station. SNA3179G
allows interactive
communications between an
HP 9000 Series 300 and an IBM
System/370 or compatible
mainframe using SNA
communications and 3270 data
stream.

The HP-UX SNA3179G can be
run in two environments—
standalone and gateway. The
standalone configuration
provides IBM mainframe access
for a single HP-UX machine
that has its own HP-UX
SNALink. The gateway
configuration permits access to
the IBM mainframe from
multiple HP-UX computers on
a LAN. These computers
generally use

a single HP 9000 computer
with a Gateway/SNALink as a

GW/SNALink
SNA3179G

SNA 3179G
SNALink
$/300 or
$/400
GW/SNALink

SNA3179G in G/W
Environment
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For HP 9000 Series 300 and
Computer Systems
Product Number

B1001A

gateway to access the IBM
mainframe. The SNA3179G
product requires HP-UX
SNALink for a standalone
configuration. For the gateway
configuration, the SNA3179G
product requires LAN-based
access to a system running
HP-UX Gateway/SNALink,
The SNALink provides the
major features of an IBM 3274
cluster control unit and the
lower four levels of SNA.
Physical Unit Type 2 (PU2)

is emulated, Logical Unit
Types 1, 2, 3, and 6.2

(LU1, LU2, LU3, LU6.2)

are supported. When used
with HP-UX SNALink or
Gateway/SNALink, SNA3179G
allows access to the Graphical
Data Display Manager (GDDM)
and 3270 applications on the
mainframe, such as TSO and
CMS.



Features

The HP 9000 Series 300 or 400
with SNA3179G supports host
interactive color graphics on
IBM System/370 or compatible
mainframes, by emulating a

Alphanumeric/APL keyboard
HP-UX X.11 Window system
support allows the user to
create, move, shuffle, iconify, or
refresh windows; the window
manager allows the execution
of several HP-UX 3179G

¢ Efficient screen handling

routines provide a very
responsive and low-overhead
user interface.

Powerful commands to monitor
and control the operation of the
product; a very useful help

subset of the features of an IBM  appli-cations in a multitasking facility is also provided.
3179G color graphics display mode; the graphics, color, and
station. The SNA3179G special effects of the IBM
product supports the following 3179G applications are
features: maintained while executing
High-quality color vector SNA3179G in the X Window
graphics System
Seven Color plus black For information about limited
background support on X-terminals, contact
Bit-mapped display with 24 and  your HP Sales Representative
32 line support Two window sizes:
Program symbol support: - 512 x 720 pixels
PSA, PSB, and ISS - 672 x 960 pixels (height X
width)

Product Requirements
Environment SNA3179G SNA3179G

Series 300,400 Series 300,400
Models 320,330,332,340, 319,320,330,332,340,

350,360,370,375,4xx

345,350,360,370,375,4xx

Operating System

Latest operating system

Latest operating system

SNALink HP-UX SNALink 36592A HP-UX GW/SNALink
36593A or 98174A

Memory The HP 9000 Series 300 must have a least 8 MB of memory

Disk Space 750K 750K

LAN Not required LAN/9000 S/300 Link

IBM Host IBM System/370 or compatible mainframe (Series 30xx or 43xx) in an SNA

environment ACF/VTAM and ACF/NCP GDDM, SAS/GRAPH, TSO or CMS

Monitors and
Controllers

Monitars

Display Controllers 98751A

98752A 98782A

98784A

98785A 98783%A

98547A

X

98549A X

X

98550A

98720A

98730A
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Functional
Specifications

When SNALink and
SNA3179G are used together,
the SNALink emulates an
IBM 3274 model 51C cluster
controller, and SNA3179G
emulates a 3179G Model G1
or G2 display.

Local screen print is available
with SNA3179G through the
functionality of X Windows.
All printers supported by

X Windows are supported by
SNA3179G.

SNA3179G allows
communica-tions with an IBM
370 or compatible mainframe
running VM, VM/XA, MVS/SP,
MVS/XA, or MVS/ESA
operating systems and
ACF/VTAM through an IBM
3705 or 3725 communications
controller running ACF/NCP.

Features Not Supported
PCFile transfer capability is
not included with SNA3179G.
For file transfer, either
SNA3270 or SNA3770 can be
used in conjunction with
SNA3179G in a separate

X Window.

Other unsupported features are
listed in the HP-UX SNA3179G
reference manual.

Customer Installation
Responsibility

The product is customer
installable. User installation
aids such as an automated
installation procedure and an
IBM host generation guide are
provided to simplify the
process.

Additional assistance can be
provided by an HP System
Engineer on a
time-and-materials basis. For
additional information, contact
your Hewlett-Packard Sales
Representative.

Additional
Implementation
Assistance

For implementation needs that
go beyond installation, the
customer can either provide
self-support, or can purchase
additional services from HP.
These services include Network
Startup and HP ConsultLine.
In addition, the customer can
also purchase service from

HP on a time-and-materials
basis.

Network Startup includes
implementation scheduling and
coordination assistance,
network configuration and
verification testing, and
network documentation.
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Ordering Information

B1001A HP-UX SNA3179G
right-to-use license and
software

B1001A Opt. AAO

1/4-inch Linus Cartridge

Note: A copy of the gateway service
must be ordered for each HP-UX
systemwhich is to communicate with
the IBM mainframe through the
gateway.

Documentation

B1001-90000 HP-UX
SNA3179G and Gateway/
SNA3179G Reference Manual

The following documentation is
available to help IBM host site
personnel to configure (“gen”)
the IBM mainframe for
HP-to-IBM communications:

30291-65005
HPSNA Products: IBM Host
System Programmer’s Guide

Support Products

HP offers a spectrum of support
service products to help plan,
implement, operate, and
manage your multivendor
network throughout the
network lifecycle.

For more information, contact
your HP Sales Representative,
or refer to the HP data sheets

for specific support services.



HP-UX SNA3270

Technical Data

HP-UX SNA3270 allows
interactive communications
between an HP 9000

Series 300, 400, 700, or 800 and
an IBM System/370-compatible
mainframe using SNA3270
protocols, handling 8-bit and/or
16-bit data streams.

HP terminals, monitors, and
printers on the HP 9000
running SNA3270 emulate the
functions of IBM 3278
terminals and 3287 printers.

SNA3270 provides additional
functionality beyond emulation
to include features such as file
transfer and multiple sessions.

The HP-UX SNA3270 is
available in two configurations:
standalone and gateway. The
standalone configuration
provides IBM mainframe access
for a single HP-UX computer
that has its own HP-UX

SN ALink. The gateway

SNA3270
SNALink

451400
Mainframe

SNA3270
SNALink

GWISNALInk 1 .

GW/SNALInk
SNA3270 $/800 SNA3270
a0 0 802.3 LAN
SNA3270 in GIW $/300 SNA3270 in G/W

Environment $/800

5/400
or
S/700

Environment
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For HP 9000 Series 300, 400,
700, and 800 Computer Systems
Product Numbers

36978A, 36979A, J2144A,
J2145A, 36980A, 36981A

configuration permits access to
the IBM mainframe from
multiple HP-UX computers on
a LAN. These computers
generally use a single HP 9000
computer with a
Gateway/SNALink as a
gateway to access the IBM
mainframe.

The SNA3270 products require
HP-UX SNALink for a
standalone configuration. For
the gateway configuration, the
SNA3270 products require
LAN-based access to a system
running HP-UX |
Gateway/SNALink, The
SNALink provides the major
features of an IBM 3274 cluster
control unit and the lower four
levels of SNA. Physical Unit
Type 2 (PU2) is emulated,
Logical Unit Types 1, 2, 3, and
6.2 (LU1, LU2, LU3, LU6.2)
are supported. When used with
HP-UX SNALink or
Gateway/SNALink, SNA3270
allows access to 3270
applications on the mainframe
such as TSO, CMS, and CICS.



Features

Allows HP 9000 Series 300,
400, 700, or 800 system
monitors, terminals, and
printers to emulate the major
features of IBM 3278 terminals
and 3287 printers. Terminal
access can be through the
standard HP-UX supported
options (bit-mapped display,
serial interface, multiplexer) or
through PCs running
AdvanceLink’s terminal
emulator. Terminal access can
also be through workstation’s
X-Windows environments by
running a terminal emulator
such as HPTerm.

PC3270 file transfer enables
interactive file transfers of 8-bit
data streams on the HP 9000 to
IBM systems running TSO,
CICS, or CMS.

In addition to English (8-bit)
data streams, HP-UX SNA3270
provides Native Language
Support (NLS), which handles
IBM’s Double Byte (16-bit)
Character String (DBCS) data.
Supported Asian languages
include Japanese Kanji, Korean
Hangul, and Taiwanese
Traditional Chinese.

Multiple session capability
through windows environments
enables the user to control
multiple host sessions on the
same monitor.

Escape to UNIX® shell provides
terminal users with the ability
to access other HP-UX
programs while maintaining
the 3270 session in the
background.

¢ Efficient screen handling

routines provide a very
responsive and low-overhead
user interface.

Powerful commands to monitor
and control the operation of the
product.

Supports IBM’s Response Time
Monitor (RTM) which allows
users to display statistics on
how quickly the IBM host is
responding to requests for data.

Functional
Specifications

When used with HP-UX
SNALink or
Gateway/SNALink, SNA3270
emulates a 3274 model 51C
cluster controller and 3278
Model 2 displays or 3278 Model
printers (up to 32 for
standalone SNALink, or 64 for
Gateway/SNALink). Some of
the functionality of SNA3270
is:

All printers and terminals
supported by the HP 9000
Series 300, 400, 700, and 800
running HP-UX are supported
by SNA3270.

Emulates the PC3270 file
transfer capability that
communicates with the
IBM-supported file transfer
application on the host.

Local screen print, screen
logging to disk, 3287 printer
output redirection to printer,
file, or user program.
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Features Not
Supported

For the 3278 Model 2 display:
programmed symbols, alt
cursor, test key, keyclick,
extended attributes, encryption.

For the 3287 Model 1 printer:
PA1l, PA2, cancel print.

Customer Installation
Responsibility

The product is customer
installable. User installation
aids such as an automated
installation procedure and an
IBM host generation guide are
provided to simplify the
process. Additional assistance
can be provided by an

HP System Engineer on a
time-and-materials basis. For
additional information, contact
your Hewlett-Packard Sales
Representative.



Product Requirements

Environment SNA3270 GW/SNA3270 GW/SNA3270 SNA3270 GW/SNA3270
Models 300, Models 300, Model 700 Model 800 Model 800
400 400
Models 310, 320, 330 310, 318, 319, 708, 710, 808, 815, 808, 815,
332, 340, 350, 320, 330, 332, 720, 730 822, 825, 822, 825,
360, 370, 375, 340, 350, 750 832, 835, 832, 835,
4xx 360, 370, 375, 835SE, 840, 835SE, 840,
4xx 842, 845 842, 845,
850, 852, 850, 852,
855, 860, 855, 860,
865, 870 865, 870
Operating System Latest Operating System
SNALink HP-UX HP-UX GW/ Not HP-UX HP-UX GW/
SNALink SNALink Available SNALink SNALink
36592A 36593A 98173A 98174A
Disk Space 500K
NS LAN Not LAN/S000 LAN/9000 Not LAN/9000
needed $/300 Link $/700 Link needed S$/800 Link
1BM Host IBM System/370 or compatible mainframe (Series 30xx or 43xx) in an SNA environment,
ACF/VTAM and ACF/NCP TSO, CMS, or CICS
IBM Mini AS/400
Additional Ordering Information 36978A HP-UX SNA3270 for
Implementation Series 300, 400—English
Assistance Product Description language version
36979A HP-UX SNA3270 for

For implementation needs that
go beyond installation, the
customer can either provide
self-support, or can purchase
additional services from HP.
These services include Network
Startup and HP ConsultLine.
In addition, the customer can
also purchase service from

HP on a time-and-materials
basis.

Network Startup includes
implementation scheduling and
coordination assistance,
network configuration and
verification testing, and
network documentation.

HP-UX SNA3270 includes
right-to-use license and
software,

For Series 800, customer must
choose 36980A or 36981A, a
media option, and a processor
option.

To purchase the English
language version, customer
must choose 36978A (for S/300,
S/400), J2144 A (for S/700), or
36980A (for S/800) and a media
option.

To purchase one of three Asian
language versions, customer
must choose 36979A (for S/300,
S400) or 36981 A (for S/800), a
language option, and a media
option.
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Series 300, 400—Asian
language versions

J2144A HP-UX SNA3270 for
Series 700—English language
version

J2145A HP-UX SNA3270 for
Series 700—Asian language
versions

36980A HP-UX SNA3270 for
Series 800—English language
version

36981A HP-UX SNA3270 for
Series 800—Asian language
versions



Language options (36979A,
J2145A, 36981A only):
ABJ Japanese language
version

Korean language version
Traditional Chinese
language version

AB1
ABO

Media options for
Series 800s (36980A, 36981A
only):

AAQ 1/4-inch Linus Cartridge

AA1l 1600 bpi Magnetic Tape

AAH Digital Audio Tape

(DAD

QIC Cartridge Tape

Series 800 processor

options (36980A, 36981A

only)

AHO Model 807/808/817
version

AEL Model 815/822/827/837

version

Model

825/832/847/857/635 -

version

Model

835/842/867/877/645

version

AEN Model 840/845/852
version

AEP Model 850/855/860/865
version

AH1 Model 870 version

AA4

AE5

AE6

HP-UX SNA3270 requires
previous installation of HP-UX
SNALink (36592A, 98173AA)
or HP-UX Gateway/SNALink
(36593A, 98174A).

The software which the
customer orders contains both
the standalone and gateway
configuration software. During
installation, the customer
chooses which configuration is
required. HP-UX SN A3270
must be ordered for each
HP-UX computer that is to
communicate with the IBM
mainframe through a gateway
computer.

Upgrade options are available
for all the SNALink products.
Please consult the HP 9000
price guides for details.

Documentation

36590-61001 HP-UX SNA3270
and Gateway/SNA3270
Reference Manual

36592-61003 HP-UX SNA/9000
Reference Pages (generally
referred to as “Man Pages”)
36592-90004 Japanese HP-UX
SNA3270 and Gateway/3270
Reference Manual (only for
Opt.ABJ)

The following documentation is
available to help IBM host site
personnel to configure (“gen”)
the mainframe to HP-to-IBM
communications:

30291-65005 HP SNA Products:

IBM Host System
Program-mer’s Guide
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Support Products

HP offers a spectrum of support
service products to help plan,
implement, operate, and
manage your multivendor
network throughout the
network lifecycle.

For more information, contact
your HP Sales Representative,
or refer to the HP data sheets

for specific support services.

UNIX® is a registered trademark of
UNIX System Laboratories Inc. in the
U.S.A. and other countries.



HP-UX SNAplus3270

Technical Data

HP-UX SNAplus3270 allows
interactive communications
between an HP 9000

Series 300, 400, 700, or 800 and
an IBM System/370-compatible
mainframe or an IBM peer
system such as the AS/400
using SNA3270 protocols,
handling 8-bit data streams.
HP terminals, monitors, and
printers on the HP 9000
running HP-UX SNAplus3270
emulate the functions of IBM

3278 terminals and 3287
printers. HP-UX SNAplus3270
provides additional
functionality beyond emulation
to include features such as file
transfer, application
programming inter-face, and
multiple sessions.

The HP-UX SNAplus3270 can
be configured as either
standalone or client/server
(gateway). The standalone

LQSMOO

SNAplus3270 S/800
SNAplusLink —
/700

802.3 LAN

SNAplus3270
- SNAplusLink

_| SNAplus3270
=  ONAplusLink

SNAplus3270

S/800
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configuration provides access to
IBM mainframes or peer
systems for a single HP-UX
computer that has its own
HP-UX SNAplusLink. The
client/server configuration
permits access to the IBM
system from multiple HP-UX
computers on a LAN. These
systems generally use a single
HP 9000 computer with
SNAplusLink as a gateway to
access the IBM system.

For the gateway configuration,
the SN Aplus3270 products
require LAN-based access to a
system running HP-UX
SNAplusLink, The HP-UX

SN AplusLink provides the
major features of an IBM 3174
and 3274 cluster control unit
and the lower four levels of
SNA. Physical Unit Type 2
(PU2) is emulated, Logical Unit
Types 0, 1, 2, 3, and 6.2 (LUO,
LU1, LU2, LU3, and LU6.2)
are supported. When used with
HP-UX SNAplusLink, HP-UX
SN Aplus3270 allows access to
3270 applications on the
mainframe such as TSO, CMS,
and CICS.



Features

Allows HP 9000 Series 300,
400, 700, or 800 system
monitors, terminals, and
printers to emulate the major
features of IBM 3278 terminals
and 3287 printers. Terminal
access can be through the
standard HP-UX supported
options (asynchronous or
bit-mapped display) or through
PCs running AdvanceLink’s
terminal emulator. Terminal
access can also be through
workstation’s X-Windows
environments by running a
terminal emulator such as
HPTerm.

PC3270 file transfer enables
interactive file transfers of 8-bit
data streams on the HP 9000 to
IBM systems running TSO,
CICS, or CMS,

Multiple session and hot key
capability through windows
environments enable the user
to control multiple host sessions
on the same monitor.

Escape to UNIX® shell provides
terminal users with the ability
to access other HP-UX
programs while maintaining
the 3270 session in the
background.

Efficient screen handling
routines provide a very
responsive and low-overhead
user interface.

Powerful commands are
provided to monitor and control
the operation of the product.
Supports IBM’s Response Time
Monitor (RTM), which allows
users to display statistics on
how quickly the IBM host is
responding to requests for data.

Supports NetView 3270 User
Alerts for communicating with
the host operator.

HLLAPI (High-Level Language
Application Programming
Interface) provides a
programmable interface for
automating data transfer
operations and repetitive tasks,
such as automating startup of
host 3270 applications.

Functional
Specifications

When used with HP-UX

SN AplusLink, SNAplus3270
emulates a 3174 or 3274 cluster
controller and 3278 Model 2, 3,
4 and 5 displays or 3278 Model
printers. Some of the
functionality of SNAplus3270
includes:

All printers and terminals
supported by the HP 9000
Series 300, 400, 700, and 800
running HP-UX are supported
by SN Aplus3270.

Local screen print, screen
logging to disk, 3287 printer
output redirection to printer,
file, or user program.

Support for highlight
attributes: normal, intense,
blinking, reverse video, and
underline.

IND$FILE for file transfer to
CICS, VM/CMS or MVS/TSO.
HLLAPI allows C language
application programs to be
written to communicate with
the IBM system.
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Features Not
Supported

For the 3278 Model 2, 3, 4, and
5 displays: test key, keyclick;
extended attributes:
programmed symbols, alt
character sets, multiple
partition, 16 bit addressing;
encryption.

For the 3287 Model 1 printer:
PA1, PA2,



Product Requirements

Environment SNAplus3270 SNApIus3270 SNAplus3270
Series 300, Series 700, Series 800
400

Models 320, 330, 332 705, 710, 720, 8x7, 808, 815,
340, 345, 350, 730, 750 822, 825, 832,
360, 370, 375 835, 835SE, 840
4xx 842, 845, 850,

852, 855, 860,
865, 870

Operating Latest Operating System

System (excluding 8.05, 8.06)

SNAplusLink SNApluslink SNAplusLink

J2226A J2220A

Disk Space 3 Mbytes 6.9 Mbytes 4.6 Mbytes

Memory Space 1.6 Mbytes 1.6 Mbytes 1.6 Mbytes

NS LAN LAN/9000 LAN/S000 LAN/S000
$/300/400 Link S$/700 Link $/800 Link

IBM Host IBM System/370 or compatible mainframe (Series 30xx or 43xx) in an SNA environment,
ACF/VTAM and ACF/NCP TSO, CMS, or CICS

IBM Mini AS/400

Customer Installation
Responsibility

The product should be customer
installable if the customer has
a high level of expertise and
follows the User Interface
Guide. However, it is strongly
recommended that the customer
purchase installation and
Network Startup services for
additional installation
assistance from HP. For
additional information, contact
your Hewlett-Packard Sales
Representative.

Additional
Implementation
Assistance

For implementation needs that
go beyond installation, the
customer can either provide
self-support, or can purchase
additional services from HP.
These services include Network
Startup and HP ConsultLine.
In addition, the customer can
also purchase service from

HP on a time-and-materials
basis.
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Network Startup includes
implementation scheduling and
coordination assistance,
network configuration and
verification testing, and
network documentation.



Ordering Information
Product Description

HP-UX SN Aplus3270 includes
right-to-use license and
software media.

J2233A HP-UX SNAplus3270
for Series 300, 400

J2233A Media Options for
Series 300s

AA0 1/4-inch Linus Cartridge
AAU CDROM

0B0 Delete Manuals

J2227A HP-UX for Series 700

J2227A Media Options for

Series 700s

AAH Digital Audio Tape
(DAT)

AAU CDROM

0B0 Delete Manuals

For Series 800, customer must
choose J2221A, a media option,
and a processor option.

J2221 A HP-UX SNAplus3270
for Series 800

J2221 A Media Options for

Series 800s

AA0 1/4-inch Linus Cartridge

AA1l 1600 bpi Magnetic Tape

AAH Digital Audio Tape
(DAT)

AA4 QIC Cartridge Tape

0B0 Delete Manuals

J2221A Series 800 Processor
Options

AHO Model 805/808/817
version

Model 815/822/827/837
version

Model
825/832/847/857/635
version

Model
835/842/867/877/645
version

Model 840/845/852
version

Model 850/855/860/865
version

Model 870 version

AEL

AE5

AE6

AEN
AEP
AH1

HP-UX SN Aplus3270 requires
previous installation of HP-UX
SN AplusLink (J2220A,
J2226A) on the standalone or
server system.

The software that the customer
orders contains both the
standalone and client/server
configuration software. During
installation, the customer
chooses which configuration is
required. HP-UX SN Aplus3270
must be ordered for each
HP-UX computer that is to
communicate with the IBM
mainframe through a server
computer.

Upgrade options are available
for all the SNAplusLink
products. Please consult the
HP 9000 price guides for
details.

Note: Ordering information for

HP J2220A and J2226A may be found
in the data sheet for HP-UX
SNAplusLink.
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Documentation

J2220-61001 HP-UX SNAplus
Installation Guide
J2220-61002 Getting to Know
SNAP-IX :
J2220-61003 SNAP-IX User
Interface Guide

J2220-61004 SNAP-IX
Management Guide
J2220-61005 SNAP-IX
Configuration Guide

s J2220-61006 SNAP-IX Glossary
o J2220-61007 SNAP-IX

Diagnostics Guide
J2221-61000 SNAP-IX UNIX
3270 User’s Guide
J2221-61001 Opt. 0BD
SNAP-IX HLLAPI
Programmer’s Guide

The following documentation is
available to help IBM host site
personnel to configure (“gen”)
the mainframe for HP-to-IBM
communications:

30291-61005 HP SNA Products:
IBM Host System
Programmer’s Guide

Support Products

HP offers a spectrum of support
service products to help plan,
implement, operate, and
manage your multivendor
network throughout the
network lifecycle.

For more information, contact
your HP Sales Representative,
or refer to the HP data sheets

for specific support services.

UNIX® is a registered trademark of
UNIX System Laboratories Inc. in the
U.S.A. and other countries.



HP-UX SNAplusAPI

Technical Data

The HP-UX SN AplusAPI
(Application Programming
Interface) product provides a
basic and mapped conversation
programmatic interface for
developing applications for
program-to-program
communication in hierarchical
or peer-to-peer environments.
The product is a C library that
is linked into the user’s
application

transaction program (TP) to
gain access to the IBM system.
Combined with the HP-UX
SN AplusLink product, HP-UX
SN AplusAPI gives

HP customers the ability to
develop applications that are
distributed between an

HP 9000 machine and an IBM
System.

AS/40(

SNApIusAPI S/800
A ,
SN plusLmkS/700
802.3 LAN

SNApIlusAPI
SNAplusLink

SNAplusAPI
4 SNAplusLink

SNAplusAPI
$/800

$/300
or
$/400

SNAplusAPI
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On the HP 9000, the
application is written using the
HP-UX SNAplusAPI verbs. The
verbs implement the base
function set plus a number of
option sets of the LU 6.2
architected interface defined by
IBM. The LU 6.2 verbs are used
by the application transaction
program to carry on a
conversation with a partner
transaction program on the
IBM system. The application
TP on the HP 9000 must be
implemented in C.

The HP-UX SNAplusAPI
product can be configured as
either standalone or
client/server (gateway). The
standalone environment allows
access to IBM systems from a
single HP-UX computer that
has its own HP-UX
SNAplusLink. The gateway
environment permits access to
the IBM systems from multiple
HP-UX systems on a LAN.
Client systems generally use a
single HP 9000 system with
SNAplusLink as a server
(gateway) to access the IBM
systems.



Features

Basic Conversation and
Mapped Conversation
Verbs: Allow HP 9000
programmers to implement
program-to-program
communication in an SNA
network.

Peer-to-Peer or Hierarchical
Environments: Systems
running SNAplusAPI can
comunicate with peer systems
directly by taking advantage of
SN AplusLink’s Node Type 2.1,
or systems can communicate
with an IBM mainframe using
node Type 2.0.

Multiple Sessions: Up to 254
LU-LU sessions per
SNAplusLink can run
simultaneously, each session
responsible for a separate
communication task or for
adding additional bandwidth to
a single communication task.
Each TP can handle up to 64
LU-LU sessions.

LEN Node in APPN: A
system running SN AplusAPI
application can act as a Low
Entry Network (LEN) node in
an IBM Advance Peer-to-Peer
Network (APPN) environment.
Support for Remote Attach:
Enables a remote LU 6.2
application to request an

HP 9000 LU 6.2 application to
start running and begin
communication with it.

SNA Services Compatibility:
SNAplusAPI is completely
compatible with SN Aplus3270.
These products may run
simultaneously over the same
SNAplusLink to the SNA
network. SNAplusLink is a
hardware and software product
that manages the physical link

to the IBM host and
imple-ments protocols in the
lower four levels of the SNA
stack.

Tracing Facility: HP 9000
application programmers can
track all LU 6.2 verb calls
within applications being
developed. This acts as a
valuable debugging aid during
program development.
Support for C Language:
Application programs on the
HP 9000 are written in C
Language.

Support for Boundary Node:
Two HP-UX systems can
communicate using LU 6.2 by
routing through an IBM
mainframe using the Boundary
Node Function. HP systems
cannot communicate directly
using SN AplusAPI (primary
SDLC is not supported).
Support for Multiple

HP Platforms: SNAplusAPI
and SNAplusLink can run on a
standalone HP 9000 Series 800
or 700. SNAplusAPI can also
run as a client on HP 9000
Series 800, 700, 400, and 300
where SN AplusLink is running
on a server system (Series 800
or 700).

Functional Description

HP-UX SNAplusAPI provides a
set of basic and mapped
conversation and
type-independent verbs for
application programmers to use
for program-to-program
communication.
Communication can take place
between an HP 9000
application program and either
a CICS application program
running on an IBM mainframe
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or an application program
running on an IBM peer system
such as the AS/400. These verbs
initiate LU 6.2 conversations,
send, and receive data over
these conversations on behalf of
program pairs needing to
communicate to complete a
“transaction.” Examples of
transactions are database
updates and file transfers.

In addition to the HP-UX
SNAplusAPI verbs, the product
provides the following option
sets as defined by IBM in the
“Transaction Programmer’s
Reference Manual for LU 6.2”:

Option Sets

Immediate allocation of a
session .

PIP data

Flush the LU’s send buffer
Prepare to receive

Long locks

Post on receipt with wait
Post on receipt with test for
posting

Test request-to-send received
Receive immediate

Get conversation attributes
Session level LU-LU
verification

User ID verification

¢ Program supplied user ID and

password

¢ Logging of data in system log
¢ Get attributes
¢ Mapped conversation LU

Services component
Minimum contention winners
(target) parameter

Drain target (no) parameter
Force parameter

LU-LU session limit

Locally known LU names
Maximum RU size bounds



* Contention winner automatic

Customer Installation

Additional

activation limit Responsibility Implementation
Assistance

HP-UX SN AplusAPI verbs are The product should be customer

supported in the C installable if the customer has For implementation needs that

programming language only a high level of expertise and go beyond installation, the

and are summarized in the follows the User Interface customer can either provide

following table: Guide. However, it is strongly self-support, or can purchase
recommended that the customer  additional services from HP.
purchase installation and These services include Network
Network Startup services for Startup and HP ConsultLine.
additional installation In addition, the customer can
assistance from HP. For also purchase service from
additional information, contact HP on a time-and-materials
your Hewlett-Packard Sales basis. -
Representative.

LU 6.2 API Verb Summary

Verb Function

[mc_)allocate

Establishes a conversation between two TPs.

[mec_Jconfirm

Sends a confirmation request to the remote TP and waits for a reply.

[mc_Jconfitmed

Sends a confirmation reply to the remote TP in response to receiving a confirmation
request.

[mc_ldeallocate

Ends a conversation between TPs.

[mc_]flush

Flushes the LU’s send buffer.

Imc_]get_attributes

Returns information pertaining to a conversation.

[mec_)prepare_to_receive

Changes the conversation from send to receive state in preparation for receiving data.

Imc_Jreceive_and_post

Causes the LU to post the conversation when information is available for the local TP to
receive.

Imc_lreceive_and_wait

Waits for information to arrive on the conversation and then receives the information. The
information can be data, conversation status, or request for confirmation.

[mc_lreceive_immediate

Receives any information available on the conversation without waiting.

[mc_Jrequest_to_send

Notifies the remote TP that the local TP is requesting to send data for the conversation.

[mc_lsend_data

Sends data to the remote TP,

[mc_)send_error

Informs the remote TP that the local TP has detected an error.

fmc_]test_rts

Tests the conversation for the receipt of a conversation control request.

convert

Converts EBCDIC data to ASCIl and ASCII data to EBCDIC.

get_type

Returns information pertaining to a conversation.

receive_allocate

Receives the request from a remote TP to start a conversation and then establishes the
conversation.

tp_started

Starts the TP, establishes an IPC connection to a named SNAplusLink server.

tp_ended

Ends the TP, stops an IPC connection to a named SNApluslink server.

Note: [mc_] is optional form for mapped conversations verbs.
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Network Startup includes
implementation scheduling and
coordination assistance,
network configuration and
verification testing, and
network documentation.

Product Requirements

Environment SNAplusAPI SNApiusAPI SNAplusAPI
Series 300/400 Series 700 Series 800
Models 320, 330, 332, 705, 710, 720, 8x7, 808, 815,
340, 345, 350, 730, 750 822, 825, 832,
360, 370, 375, 835, 835SE, 840,
4xx 842, 845, 850,
852, 855, 860,
865, 870
Operating System Latest Operating System
(excluding 8.05, 8.06)
SNAplusLink None SNAplusLink SNAplusLink
J2226A J2220A
Disk Space 3 Mbytes 5.9 Mbytes 3.8 Mbytes
Memory Space 800 Kbytes 800 Kbytes 800 Kbytes
LAN LAN/9000 LAN/9000 LAN/9000
$/300/400 Link S$/700 Link S$/800 Link
IBM Host IBM System/370 or compatible mainframe (Series 30xx or 43xx) in an SNA environment, MVS or

MVS/XA operating systems, ACF/VTAM and ACF/NCP, CICS (version 1.7 or later)

IBM Midrange

Examples of systems supported are AS/400, S/36, S/38 or IBM systems that can be supported in

IBM’s APPN environment. IBM system links must support Node Type 2.1. IBM systems must be
running the latest operating system version.
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Ordering Information

HP-UX SNAplusAPI includes
right-to-use license and
software.

J2235A HP-UX SNAplusAPI
for Series 300, 400

J2235A Media Option

AA0 1/4-inch Linus Cartridge
AAU CDROM

0B0 Delete Manuals

J2229A HP-UX SNAplusAPI
for Series 700

J2229A Media Option
AAH DAT

AAU CDROM

0B0 Delete Manuals

For Series 800, customer must
choose J2223A, a media option
and a processor option.

J2223A HP-UX SNAplusAPI
for Series 800

J2223A Media Options

AA0 1/4-inch Linus Cartridge
AAl 1600BPI Magnetic Tape
AAH DAT

AA4 QIC Cartridge Tape
0B0 Delete Manuals

J2233A Series 800 Processor

Options

AHO Model 807/808/817
version

AEL Model 815/822/827/837

version

Model 825/832/847/857/

635 version

Model 835/842/867/877/

645 version

AEN Model 840/845/852
version

AEP Model 850/855/860/
865 version

AH1 Model 870 version

AE5

AE6

HP-UX SNAplusAPI requires
previous installation of HP-UX
SN AplusLink (J2220A or
J2226A) either on the
standalone or on the server
system.

The software that the customer
orders contains both the
standalone and client/server
configuration software. During
installation, the customer
chooses which configuration is
required. HP-UX SN AplusAPI
must be ordered for each
HP-UX computer that is to
communicate with the IBM
mainframe through a gateway
machine.

Upgrade options are available
on all the SNAplusLink
products. Please consult the
HP 9000 price guides for
details.

Note: Ordering information for

HP J2220A and J2226A may be found
in the data sheet for HP-UX
SNAplusLink.
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Documentation

J2220-61001 HP-UX SNAplus
Installation Guide
J2220-61002 Getting to Know
SNAP-IX

J2220-61003 SNAP-IX User
Interface Guide

J2220-61004 SNAP-IX
Management Guide
J2220-61005 SNAP-IX
Configuration Guide

¢ J2220-61006 SNAP-IX Glossary
¢ J2220-61007 SNAP-IX

Diagnostics Guide
J2223-61000 SNAP-IX APPC
Programmer’s Guide
J2223-61001 CSV
Programmer’s Guide

The following documentation is
available to help IBM host site
personnel to configure (“gen”)
the mainframe for HP-to-IBM
communications:

30291-61005 HP SNA Products:
IBM Host System
Programmer’s Guide

Support Products

HP offers a spectrum of support
service products to help plan,
implement, operate, and
manage your multivendor
network throughout the
network lifecycle.

For more information, contact
your HP Sales Representative,
or refer to the HP data sheets

for specific support services.



HP-UX SNA3770

Technical Data

HP-UX SNA3770 is a software
product that provides batch
data transfer between an

HP 9000 Series 300, 400, 700,
or 800 computer and an IBM
System/370-compatible
mainframe, in a System
Network Architecture (SNA)
environment. The HP 9000
running SNA3770 emulates a
standard subset of capabilities
of the IBM 3777 Model 1 RJE
Communications Terminal.

The HP-UX SNA3770 product
is available in two
configurations: standalone and
gateway. The standalone
configuration provides IBM
mainframe access for a single
HP-UX computer which has its
own HP-UX SNALink. The
gateway configuration permits
access to the IBM mainframe
from multiple HP-UX
computers on a LAN. These
systems generally use a single

GW/SNALInk |
SNA3770
SO or
$/400

SNA3770
— SNALink

GWI/SNALink
| SNA3770

SNA3770 in G/W
Environment

NA3770 in G/W
Environment
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HP 9000 computer with a
Gateway/SNALink as a
gateway to access the IBM
mainframe.

The SNA3770 products require
HP-UX SNALink for a
standalone configuration. For
the gateway configuration, the
SNA3770 products require
LAN-based access to a system
running HP-UX
Gateway/SNALink. The
SNALink pro-vides the major
features of an IBM 3274 cluster
control unit and the lower four
levels of SNA, Physical Unit
Type 2 (PU2) is emulated,
Logical Unit Types 1, 2, 3, and
6.2 (LU1, LU2, LU3, LU6.2)
are supported.

Features

Emulates a subset of
capabili-ties of the IBM 3777
Model 1 Communications
Terminal with a console,
printer, card punch, and
exchange device.
Communications with job entry
subsystems such as JES2 and
JES2/NJE, JES3, VSE/Power.



Up to 6 LUs are supported per
remote.

Jobs can be submitted through
a script file, and output can be
directed to the same or another
user program.

Output can be routed to a file or
as a standard input to a
program, based on the
destination selected by the user
when the job is submitted to the
host (post-processor support).
Immediate or time-deferred job
submission.

Priority or normal job
submission.

Host console commands can be
sent and host console data can
be received interleaved with
file transmission or receipt.
Notification of job status via
mail or message to the user’s
terminal.

The 3770 process runs in the
background. Users use a simple
SEND command to initiate a
transmission. The background
process will accept data from
the host without user
intervention.

Efficient screen handling
routines provide a very
responsive and low-overhead
user interface.

Security—access can be
restricted to a group of users.

Functional
Specifications

When used with HP-UX
SNALink or
Gateway/SNALink, SNA3770
emulates a subset of
capabilities of the IBM 3777
Model 1 communica-tions
terminal. All printers and
terminals supported by the
HP 9000 Series 300 and 800
running HP-UX are supported
by SNA3770.

SNA3770 runs with IBM’s
JES2, JES3, or JES2/NJE,
which operate under MVS,
MVS/SP, MVS/ESA, or
MVS/XA operating systems.
SNA3770 can also run with
IBM’s VSE/POWER, which
operates under the VSE
operating system.

The SNA3770 user interface
has commands for submitting a
Jjob, displaying job queue and
workstation status, and sending
and receiving console
commands (see table of user
commands on next page). These
commands can be used
inter-actively. The HP 9000
will concurrently process user
applications and data
communications with an IBM
mainframe.

SNA3770 runs in the
back-ground. As a result, jobs
may be queued or status
checked at any time. Jobs
submitted to the host are held
in a transmission queue
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and automatically sent to the
host when a session is
established. Output from the
host can be received at any
time a host session is active,
even when the user has logged
off.

Post-processor support allows
the user to send host, printer,
and punch output to a variety
of destinations. At the time of
submittal, users have the
flexibility of routing host
output to a disk file or a user
program.

Using SNA3770 and a
high-speed printer, an HP 9000
can be used as a remote print
station for an IBM host. This is
an effective way for users at
remote sites to print large
reports from IBM hosts.

SNA3770 does not require a
dedicated processor.
Concurrently, while reports are
being received, the HP 9000
can be used for other tasks,
such as another session with an
IBM host or program
development.

SNA3770 can be used to access
or update databases. SNA3770
may be used to transmit large
files to a centralized database
and then to periodically receive
an updated copy of the entire
database or portions of it.



With SNA3770 and SNA3270
sharing an SNALink, users
have the capability of both
batch and interactive
communications. This allows
programmers to do
develop-ment work using

List of User Commands

Command Function
sna3770  Starts the
background

processor to
transmit queued

Customer Installation
Responsibility

The product is customer
installable. User installation
aids such as an automated
installation procedure and an

DA e T
. : v im
atch jobs wi stat3770 Provides provided to sLmp ify e
. . process. Additional assistance
information on the .
Transparent mode suppresses can be provided by an
. status of files .
translation from ASCII to submitted to the HP System Engineer on a
EBCDIC for floating point, time-and-materials basis. For
. : SNA3770 oy . .
packed decimal, or other binary additional information, contact
. subsystem or the
data such as graphics data files. your Hewlett-Packard Sales
status of the Re .
SNA3770 presentative.
Features Not subsystem itself.
Supported Y :
send3770 Queues a file for
RSCS (Remote Spooling transmission.
Communications Subsystem) cons3770 Sends a console
command to the
IBM host.
Product Requirements
Environment SNA3770 GW/SNA3770  GW/SNA3770  SNA3770 GW/SNA3770
Models 300, Models 300, Model 700 Model 800 Model 800
400 400
Models 310, 320, 330, 310,318,319, 705,710 808, 815, 808, 815,
332, 340, 350, 320, 330, 332, 720, 730, 822, 825, 822, 825,
360, 370, 375, 340, 350, 750 832, 835, 832, 835,
4xx 360, 370, 375, 835SE, 840, 835SE, 840,
4xx 842, 845, 842, 845,
850, 852, 850, 852,
855, 860, 855, 860,
865, 870 865, 870
t—)porating System Latest Operating System
SNALink HP-UX HP-UX GW/ Not HP-UX HP-UX GW/
SNALink SNALink Available SNALink SNALink
36592A 36593A 98173A 98174A
Bisk Space 500K
ES LAN Not needed LAN/9000 LAN/9000 Not needed LAN/9000
$/300 Link $/700 Link $/800 Link
IBM_Host IBM System/370 or compatible mainframe (Series 30xx or 43xx) in an SNA environment, MVS, MVS/XA,

MVS/SP, MVS/ESA, or DOS/VSE operating systems, JES2, JSE3, JES2/NJE or VSE/POWER, ACF/VTAM

and ACF/NCP.
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Additional
Implementation
Assistance

For implementation needs that
go beyond installation, the
customer can either provide
self-support, or can purchase
additional services from HP.
These services include Network
Startup and HP ConsultLine.
In addition, the customer can
also purchase service from

HP on a time-and-materials
basis.

Network Startup includes
implementation scheduling and
coordination assistance,
network configuration and
verification testing, and
network documentation.

Ordering Information

HP-UX SNA3770 includes
right-to-use license and
software.

36976A HP-UX SNA3770 for
Series 300 or Series 400

Opt. AAO 1/4-inch Linus
Cartridge

J2143A HP-UX SNA3770 for
Series 700

AAH DAT

AAU CD-ROM

For Series 800, customer must
choose 36977A, a media option,
and a processor option.

36977A HP-UX SNA3770 for
Series 800

Media options (36977A only):

AA0Q 1/4-inch Linus Cartridge

AA1 1600 bpi Magnetic Tape

AAH Digital Audio Tape
(DAT)

AA4 QIC Cartridge Tape

Series 800 processor options
(36977A only):

AHO Model 807/808/817
version

AEL Model 815/822/827/837

version

Model

825/832/847/857/635

version

Model

835/842/867/877/645

version

AEN Model 840/845/852
version

AEP Model 850/855/860/865

version

Model 870 version

AE5

AE6

AH1

Requires previous installation
of HP-UX SNALink (365924,
98173A) or HP-UX Gateway/
SNALink (365334, 98174A).
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The software which the
customer orders contains both
the standalone and gateway
configuration software. During
installation, the customer
chooses which configuration is
required. HP-UX SNA3770
must be ordered for each
HP-UX system that is to
communicate with the IBM
mainframe through a gateway
computer.

Documentation

98184-61001 HP-UX SNA3770
and Gateway/SNA3770
Reference Manual

36592-61003 HP-UX SNA/3000
and Reference Pages (generally
referred to as “Man Pages”)

The following documentation is
available to help IBM host site
personnel to configure (“gen”)
the mainframe for HP-to-IBM
communications:

30291-61005 HP SNA Products:
IBM Host System
Program-mer’s Guide

Support Products

HP offers a spectrum of support
service products to help plan,
implement, operate, and
manage your multivendor
network throughout the
network lifecycle.

For more information, contact
your HP Sales Representative,
or refer to the HP data sheets
for specific support services.



HP-UX SNALink and
HP-UX Gateway/SNALink

Technical Data

HP-UX SNALink and HP-UX
Gateway/SNALink provide
communications between an
HP 9000 Series 300, 400, or 800
and an IBM mainframe or an
IBM peer system such as the
AS/400. The SNALink manages
the SDLC line to the host/peer
system and emulates the major
features of an IBM 3274 cluster
control unit using the lower
four layers of SNA.

Node Type 2.0 (T2.0) for
hierarchical connectivity and
Node Type 2.1 (T2.1) for
peer-to-peer connectivity are
supported. Logical Unit Types
1,2,3,and 6.2 (LU1, LU2,
LU3, LU 6.2) are supported as
well.

JAS/400

GW/SNALink

GWI/SNA Services !J.
@__

802.3 LAN

NALink
NA Services

(28 %]

| sNALink
7 SNA Services

GW/SNALink
— GW/SNA Services

GW/SNA Services
$/800

sr300 [ )

or ’\M. GW/SNA Services
S/1400 S5

or
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HEWLETT
PACKARD

| ()

For HP 9000 Series 300, 40(
and 800 Computer Systems
Product Numbers

36592A, 36593A, 98173A, 98

The HP-UX SNALink is
available in two environments:
standalone and client/server
{gateway). The standalone
environment provides access to
IBM mainframes or IBM peer
systems for a single HP-UX
computer that has its own
HP-UX SNALink. Running in
the client/server (gateway)
environment permits access to
the IBM systems from multiple
HP-UX computers on a LAN.
These systems generally use a
single HP 9000 computer with
a Gateway/SNALink as a
gate-way to access the IBM
system.

The HP-UX SNALink products
are used in conjunction with a
service product (for example
HP-UX SNA3270, SNA3770,
SNA3179G, or LU 6.2 APL
Please refer to the services data
sheets for more information). A
copy of a service product must
reside at each HP-UX client
that is to communicate with the
IBM system through the server
system.



Features

SNALink allows the HP 9000
to emulate the major features
of a 3274 cluster controller
using SNA protocols.
SNALink supports multiple
Logical Session Units (LUs) as
terminals and printers
concurrently. An entry level
link is available on the
workstations. The number of
configurable LUs per link

varies by processor type and the e

environment in which you are

running:
- Standalone/Entry level
Series 300, 400: 2 LUs
Series 800: 32 LUs
- Standalone/High
Performance
Series 300, 400: 32
LUsSeries 800: 32 LUs
- Gateway
Series 300, 400: 64
LUsSeries 800: 64 LUs
The SNALink products use
powerful commands to monitor
and control the operation of the
product.
SNALink and G/W SNALink
support Node Type 2.0 (T2.0)
and Node Type 2.1 (T2.1). T2.0
allows connectivity to IBM
System/370 or compatible
mainframes. T2.1 allows
connectivity to peer systems
such as the AS/400.
SNALink allows concurrent
support of T2.0 and T2.1 when
connected to a mainframe in a
boundary node configuration.
The HP system can
simultaneously communicate
peer-to-peer to the IBM
mainframe through LU 6.2 and
also communicate interactively
to the mainframe through
SNA3270 over the same link.

* The microprocessor-based SNA

interface card offloads
communications line activity,
resulting in zero CPU overhead
on the HP-UX processor when
data is not being transmitted or
received.

The HP-UX Gateway/SNALink
supports HP 9000 Series 300,
400, 700, and 800 as client
systems running SN A Services
and communicating with the
server processor over a LAN.
An HP 9000 Series 300, 400, or
800 with HP-UX

Gateway/SN ALink functions as
a non-dedicated gateway.
Depending on the customer’s
specific application
requirements,
Gateway/SNALink easily
operates on a S/300, S/400, or
S/800 while running other
HP-UX applications.

BSD Sockets is the de facto
industry-standard interface
between the SNALink and the
SNA Service products in a
client/server environment.

The SNALink and
Gateway/SNALink products
support line speeds up to 64
Kbps over switched or leased
lines.

Functional
Specifications

When used with HP-UX
SNA3270, SNA3770, LU 6.2
API, or SNA3179G (for S/300
and S/400 only), the SNALink
and service emulate a 3274
model 51C cluster controller
and from 2 to 64 SNA LUs,
depending on the model
processor and configuration
type.
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All printers and terminals
supported by the HP 9000
Series 300, 400, or 800 running
HP-UX are supported by
HP-UX SNALink and
Gateway/SNALink,

SNALink allows
communication with an IBM
370 or compatible mainframe
running VM, VM/XA, MVS/SP,
MVS/XA, MVS/ESA, or
DOS/VSE operating systems
and ACF/VTAM through an
IBM 37X5 communications
controller running ACF/NCP,
SNALink also allows
communication with IBM
midrange systems as peers such
as the AS/400, S/36, or S/38.

Up to seven SNALink products
may be supported in a single
Series 300, 400, or 800 system
(depending on the number of
card slots available). This
allows links to multiple IBM
systems.

The SN ALink supports
synchronous modem speeds up
to 64Kbps as described below.
SNALink requires synchronous
modems that support the
following handshake signals:
DTR, DSR, RTS, CTS, CD, RI.
Modems must also provide
transmit and receive clocks for
the SDLC interface and ensure
ground isolation between the
communication systems. Some
examples of modems that are
supported for SNALink are:



AT&T 201C Product Requirements
AT&T 208 BR
AT&T 209A Environment  SNALink Gateway/ SNALink Gateway/
AT&T 500B $/300, S400 SNALink $/800 SNALink
AT&T 2024A $/300, $/400 $/800
AT&T 2048A Models 310, 320, 330, 310, 318, 319, 8X7, 808, 8Xx7, 808,
AT&T 2096A 332, 340, 350, 320, 330, 332, 815, 822, 815, 822,
360, 370, 375, 340, 350, 825, 832, 825, 832,
AT&T 2248A 4xx 360, 370, 375, 835, 835SE, 835, 835SE,
AT&T 2556 DSU 4xx 840, 842, 8:2, :gg.
845, 850, 845, 850,
AT&T 2596 DSU 852, 855, 852, 855,
860, 865, 860, 865
CODEX 2640 870 870
CODEX 2660 Operating Latest Operating System
CODEX 2680 System
CODEX 2260 Services SNA3270 SNA3270 SNA3270 SNA3270
Supported SNA3770 SNA3770 SNA3770 SNA3770
GTE LENKURT 56K SNA3179G SNA3179G
LU 6.2 API LU 6.2 AP} LU 6.2 API LU 6.2 API
DYNATECH LDM 22 Disk Space 1000K 1000K 1500K 1500K
Datatel DCP3080 Memory 700K 700K 1000K 1000K
LAN Config. None LAN 300 Link None LAN 800 Link

Message encoding: Supports

Requirements

NRZ (Non Return to Zero).

NRZI (Non Return to Zero IBM Host IBM System/370 or compatible mainframe (Series 30xx or 43xx) in an
Inverted) is supported on SNA environment, ACF/VTAM and ACF/NCP

Series 800 systems only. IBM Midrange Examples of systems supported are AS/400, S/36, S/38, or IBM system

that can be supported in IBM’s APPN environment. |BM system links
must support Node Type 2.1. IBM systems must be running the latest

Customer Installation operating system version.

Responsibility

The products are customer Additional In addition, the customer can
installable. User installation Implementation also purchase service from
aids, such as automated Assistance HP on a time-and-materials
installation procedure and an basis.

IBM host generation guide, are For implementation needs that

provided to simplify the go beyond installation, the Network Startup includes
process. Additional assistance customer can either provide implementation scheduling and
can be provided by an self-support, or can purchase coordination assistance,

HP System Engineer on a additional services from HP. network configuration and
time-and-materials basis. For These services include Network verification testing, and
additional information, contact Startup and HP ConsultLine. network documentation.
your Hewlett-Packard Sales

Representative.
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Ordering Information

Product Description

HP-UX SNALink and HP-UX
Gateway/SNALink include
right-to-use license and
software, interface card, and
cable. Requires modem. The
SNALink products for the
Series 300 and 400 are only
available in 1/4-inch cartridge
tape. For the Series 800, a
choice of 1/4-inch cartridge
tape, 1600 BPI magnetic tape,
or DAT tape is available.

For Series 800, choose 98173A
or 98174A, a media option, and
a processor option. Models 807,
808, 815, 817, 822, 827, 832,
837, 842, 847, 852, 857, 867,
and 877 also require option 005
(for the Precision Bus PSI).

36592A HP-UX SNALink

Series 300, 400

Options:

0A0 Single-User, 2 LUs
RS-232 Interface (19.2

Kbps)

001 Single-User, 2 LUs V.35
Interface (64 Kbps)

0A1 Multiuser, 32 LUs
RS-232 Interface (19.2
Kbps)

002 Multiuser, 32 LUs V.35
Interface (64 Kbps)

36593A HP-UX GW/SNALink

Series 300, 400

Options:

003 RS-232 Interface (19.2
Kbps)

004 V.35 Interface (64 Kbps)

98173A HP-UX SNALink

Series 800

98174A HP-UX GW/SNALink
Series 800

Media options (98173A and
98174 A only):

98173A Opt. AAO
Multiuser 32 LUs, 1/4-inch
cartridge tape

98173A Opt. AAl
Multiuser 32 LUs, 1600 BPI
magnetic tape

98173A Opt. AAH

Digital Audio Tape (DAT)
98173A Opt. 005

Precision Bus PSI Card (807,
808, 817, 815, 822, 827, 832,

837, 842, 847, 852, 857 ,and 860 e

only)

98174A Opt. AAO
Multiuser 64 LUs, 1/4-inch
cartridge tape

98174A Opt. AAl
Multiuser 50 LUs, 1600 BPI
magnetic tape

98174A Opt. AAH

Digital Audio Tape

98174A Opt. 005

Precision Bus PSI Card (807,
808, 817, 815, 822, 827, 832,
837, 842, 847, 852, 857, and 860
only)

Series 800 processor options

(98173A and 98174A only):

AHO Model 807/808/817
version

AEL Model 815/822/827/837

version

Model

825/832/847/857/635

version

Model 835/842/645

version

AEN Model 840/845/852
version

AEP Model 850/855/860/865

version

Model 870 version

AE5

AE6

AH1
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98173A Opt. 1AU for V.35
Interface (64 Kbps)

98174A Opt. 1AU for V.35
Interface (64 Kbps)

Upgrade options are available
for all the SNALink products.
Please consult the HP 9000
price guides for details.

Documentation

36592-61002 HP-UX SNALink
and Gateway/SNALink
Manager’s Reference Manual
36592-61003 HP-UX SNA/9000
Manual Reference Pages
(generally referred to as “Man
Pages”)

Support Products

HP offers a spectrum of support
service products to help plan,
implement, operate, and
manage your multivendor
network throughout the
network lifecycle.

For more information, contact
your HP Sales Representative,
or refer to the HP data sheets

for specific support services.

Customers with hardware
support agreements must add
the appropriate level of
coverage for the link product to
their support agreements.



HP-UX SNAplusLink

Technical Data

HP-UX SNAplusLink provides
communications between an
HP 9000 Series 700 or 800 and
an IBM mainframe or an IBM

peer system such as the AS/400.

The SN AplusLink manages the
SDLC line to the host and
emulates the major features of
an IBM 3174 and 3274 cluster
control unit using the lower
four layers of SNA. Node Type
2.0 (T2.0) for hierarchical
connectivity and Node

Type 2.1 (T2.1) for peer-to-peer
connectivity are supported.
Logical Unit Types 0, 1, 2, 3,
and 6.2 (LUO, LU1, LUZ2, LU3,
LU 6.2) are supported as well.

The HP-UX SN AplusLink can
be configured as either
standalone or as a client/server
(gateway). The standalone
environment provides access to
IBM mainframes or IBM peer
systems for a single HP-UX

As/400

SNAplus Services
1 SNAplusLink

SNAplus Services

@ SNAplus Services

SNAplus Services S/800
pu— A :
SNAplusLink /700 e O NAplusLink
802.3 LAN
S/3OO
SNAplus Services
5/800 5/400
S/700
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(D [yt

For HP 9000 Series 700 anc
Computer Systems
Product Numbers

J2226A, J2220A

computer that has its own
HP-UX SNAplusLink. Running
in the client/server
environment permits access {o
the IBM systems from multiple
HP-UX computers on a LAN.
These systems generally use a
single HP 9000 computer with
HP-UX SNAplusLink as a
gateway to the IBM system.

The HP-UX SNAplusLink
product is used in conjunction
with a service product (for
example, HP-UX SN Aplus3270
or HP-UX SNAplusAPI. Please
refer to the services data sheets
for more information.) A copy
of a service product must reside
at each HP-UX computer that
is to communicate with the
IBM system through the server
system.



Features

SNAplusLink allows the

HP 9000 to emulate the major
features of a 3174 and 3274
cluster controller using SNA
protocols.

SN AplusLink supports a
maximum of 254 Logical
Session Units (LUs) as
terminals and printers
concurrently.

The SNAplusLink provides
powerful commands to monitor
and control the operation of the
product.

The SN AplusLink supports
Node Type 2.0 (T2.0) and Node
Type 2.1 (T2.1). T2.0 allows
connectivitiy to IBM
System/370 or compatible
mainframes. T2.1 allows
connectivity to peer systems
such as the AS/400.

The SN AplusLink allows
concurrent support of T2.0 and
T2.1 when connected to a
mainframe in a boundary node
configuration.

The HP system can
simultaneously communicate
peer-to-peer to the IBM system
through LU 6.2 and also
communicate interactively to
the mainframe through

SN Aplus3270 over the same
link.

The SN AplusLink running on
the HP 9000 Series 700 and 800
acts as a server for SNAplus
clients running SN Aplus3270
and SNAplusAPI on an

HP 9000 Series 300, 400, 700
or 800.

An HP 9000 Series 700 or 800
with SN AplusLink can function
as a nondedicated gateway.
Depending on the customer’s
specific application

requirements, SNAplusLink
easily operates on a S/700 or
S/800 while running other
HP-UX applications.

BSD Sockets is the de facto
industry-standard interface
used between the SNAplusLink
and the SNA Service products
in a client/server environment.
The SNAplusLink product
supports line speeds up to

64 Kbps over switched or leased
lines.

Functional
Specifications

¢ When used with HP-UX
SNAplus3270 or HP-UX
SNAplusAPI, the SNAplusLink
and service emulate a 3174 or
3274 cluster controller with up
to 254 SN A sessions.

All printers and terminals
supported by the HP 9000
Series 700 or 800 running
HP-UX are supported by
HP-UX SNAplusLink.
SNAplusLink allows
communication with an IBM
370 or compatible mainframe
running VM, VM/XA, MVS/SP,
MVS/XA, MVS/ESA, or
DOS/VSE operating systems
and ACF/VTAM through an
IBM 3705, 3725 or 3745
communications controller
running ACF/NCP.
SNAplusLink also allows
comunication with IBM
midrange systems such as the
AS/400, S/36, or S/38 as peers.
Up to four SNAplusLink cards
may be supported in a single
Series 700 depending on the
number of card slots available.
This allows links to multiple
IBM systems. One card is
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support on the Series 800
(Release 1 only).

NetView alarms and alerts are
sent to the NetView console on
the Series 700. NetView alarms
and alerts will be supported on
the Series 800 in Release 2.
The SNAplusLink supports
synchronous modem speeds up
to 64Kbps as described below.
SNAplusLink requires
synchronous modems that
support the following
handshake signals: DTR, DSR,
RTS, CTS, CD, R1. Modems
must also provide transmit and
receive clocks for the SDLC
interface and ensure ground
isolation between the
communication systems. The
following modems are
supported for SN AplusLink:

AT&T 201C
AT&T 208 BR
AT&T 209A
AT&T 500B
AT&T 2024A
AT&T 2048A
AT&T 2096A
AT&T 2248A
AT&T 2556 DSU
AT&T 2596 DSU

CODEX 2640
CODEX 2660
CODEX 2680
CODEX 2260

GTE LENKURT 56K

DYNATECH LDM 22

Datatel DCP3080

Message encoding: NRZ (Non
Return to Zero) or NRZI (Non
Return to Zero Inverted) is
supported on the Series 700 and
800 systems.



Product Requirements Additional Ordering Information
Environment SNApiusLink SNApluslink
Series 700 Series 800
Models 720,730,750, 8X7, 808,815,
822,825, 832,
835, 835SE, 840,
842, 845, 850,
852, 855, 860,
865, 870
Operating Latest Operating System
System (excluding 8.05, 8.06)
Services SNAplus3270 SNAplus3270
Supported ~ SNAplusAPI SNAplusAPI
Disk Space 7.2 Mbytes 5.2 Mbytes
Memory Space 2.1 Mbytes 2.1 Mbytes
LAN LAN 8000 LAN 9000
S$/700 Link S$/800 Link
IBM Host IBM System/370 or compatible mainframe (Series 30xx or 43xx) in an SNA environment,
ACF/VTAM and ACF/NCP
IBM Midrange Examples of systems supported are AS/400, S/36, S/38, or IBM systems that can be supported in

IBM’s APPN environment. IBM systems must be running the latest operating system version.

Customer Installation
Responsibility

The product should be customer

Implementation
Assistance

For implementation needs that

Product Description
HP-UX SN AplusLink includes
right-to-use license and

installable if the customer has go beyond installation, the - software, interface card, and
a high level of expertise and customer can either provide cable. Requires modem.
follows the User Interface self-support, or can purchase

Guide. However, it is strongly additional services from HP. J2226A HP-UX SNAplusLink
recommended that the customer  These services include Network Series 700 includes EISA card
purchase installation and Startup and HP ConsultLine. (25565-60001) and RS232-C
Network Startup services for In addition, the customer can cable (28606-63006)

additional installation also purchase service from

assistance from HP. For HP on a time-and-materials J2226A Media Options
additional information, contact basis. AAH Digital Audio Tape
your Hewlett-Packard Sales (DAT)

Representative. Network Startup includes

implementation scheduling and
coordination assistance,

J2226A Hardware Options
1AU V.35 Cable (64 Kbps)

network configuration and (28606-63008)
verification testing, and AHN Right to Use License and
network documentation. Software
0BD HP-UX SNAplus
Migration Guide
(J2220-61000)
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For Series 800, choose J2220A,
a media option, hardware
option, and a processor option.

J2220A Media Options

AHO 1/4-inch cartridge tape

AA1l 1600 BPI magnetic tape

AAH Digital Audio Tape
(DAT)

AA4 QIC Cartridge Tape

J2220A Hardware Options

004 Central Bus PSI Card
(30263-60003) (825, 835,
840, 845, 850, 855, 860,
865, 635, and 645) and
RS-232-C cable
(28606-63006)

005 Precision Bus PSI Card

(28606-60001) (807, 808,

815, 817, 822, 827, 832,

837, 842, 847, 852, 857,

867, and 877) and

RS-232-C cable

(28606-63006)

V.35 Cable (64 Kbps)

(28606-63008)

HP-UX SNAplus

Migration Guide

(J2220-61000)

0B0 Delete Manuals

1AU

0BD

J2220A Series 800 Processor

Options

AHO Model 807/808/817
version

AEL Model 815/822/827/837

version

Model

825/832/847/857/635

version

Model

835/842/645/867/877

version

AEN Model 840/845/852
version

AEP Model 850/855/860/865

version

Model 870 version

AE5

AEé6

AH1

Documentation

J2220-61001 HP-UX SNAplus
Installation Guide
J2220-61002 Getting to Know
SNAP-IX

J2220-61003 SNAP-IX User
Interface Guide

J2220-61004 SNAP-IX
Management Guide
J2220-61005 SNAP-IX
Configuration Guide
J2220-61006 SNAP-IX Glossary
J2220-61007 SNAP-IX
Diagnostics Guide

The following documentation is
available to help IBM host site
personnel to configure (“gen”)
the mainframe for HP-to-IBM
communications:

30291-61005 HP SNA Products:

IBM Host System
Programmer’s Guide
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Support Products

HP offers a spectrum of support
service products to help plan,
implement, operate, and
manage your multivendor
network throughout the
network lifecycle.

For more information, contact
your HP Sales Representative,
or refer to the HP data sheets

for specific support services.

Customers with hardware
support agreements must add
the appropriate level of
coverage for the link product to
their support agreements.



Datacommunications and
Terminal Controller (DTC) Family

Technical Data

The Datacommmunications and
Terminal Controller (DTC) is
HP’s strategic platform for
terminal and data
communications access in
networked multivendor system
environments (HP and other
vendors’ systems). The DTC is
a modular and flexible
LAN-based controller that
provides asynchronous
connectivity and PAD support

for local and remote terminals*
and printers. The DTC
provides location-independent
enduser access to HP and
non-HP systems, implementing
both an optimized protocol for
on line transaction processing
applications and the
industry-standard
TELNET-TCP/IP protocol.

HP3000 S9XX

HP 3000 S8XX

- Host based
Network Management

(HP, NON HP}
HP3000 S9XX  HP 9000 $8XX  HP,_NONHP)  Non TCP/P
TCPIP
= & H &
BROUTER

HP OpenView
Workstation

HP Openview PC based
*Netwgrk Management
e DTC
<7 ® PAD
PAD e SWITCHES

Muitiple HP and Non—-HP Systems Environments
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A calkaro

Product Numbers

2340A, 2343A/C/D, 2345A,
2348A, 2346A/B/C/D/E/F/G,
J2120A, D2355A

This data sheet concentrates on
the terminal and printer
connectivity features of the
DTC. The DTC also
implements Telnet Access and
X.25 system-to-system
networking for the HP 3000
Series 900. For more details,
refer to the “ARPA
Services/iX”, “DTC/X.25 iX
Network Link”, and “SNA/X.25
Link/iX” data sheets in the

HP AdvanceNet Specification
Guide (P/N 5091-1303A).

The DTC solution consists of a
scalable family of multivendor
terminal servers, and a scalable
family of network management
products:

The DTC16 provides up to 16
asynchronous connections, plus
an optional X.25 link
supporting up to 32 virtual
circuits at speeds of up to

19.2 Kbps.

PCs with appropriate terminal
emulation software are supported as
terminals.



¢ The DTC48 provides up to

48 asynchronous connections;
reducing the asynchronous
connectivity allows up to three
X.25 links, each supporting up
to 256 virtual circuits at speeds
of up to 64 kbps, or one Telnet
Access card with 40 Telnet
connections to HP 3000 Series
900 systems.

Host-based management
software provides a simple,
low-end solution for local
asynchronous connectivity in
HP standalone environments
(HP OpenView DTC
Entry-level Manager/UX for
HP 9000 Series 800 systems
and NMMGR and TermDSM
utilities for HP 3000 Series
900). Host-based X.25
management is available to
provide an entry-level solution
for remote X.25 connectivity to
a single HP 3000 Series 900.
HP OpenView (PC-based)
management software provides
extended connectivity and
powerful network management
features for more complex
multisystem environments, or
when X.25 or Telnet Access via
the DTC is desired

(HP OpenView DTC Manager).
The HP OpenView platform
provides an easy-to-use

graphical user interface and the

possibility of integrating
management software for other
network elements on the same
PC.

Local Single System Access

HP3000 S9XX

-

\

DTC
/\

HP 9000 S8XX

we- Host based
Network Management

The structure of this data sheet
is as follows:

Functional Description

- End-User access

= Product requirements
overview

Support Policy

Support Services

Supported Configurations

Physical And Environmental

Specifications

Ordering Information

Documentation
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Functional Description
End-user Access

Local, Single-system access
For local terminal and printer
connections to a single

HP 3000 Series 900 or

HP 9000 Series 800 system, the
DTC can operate under
host-based management. This
means that the DTC is
configured, downloaded, and
managed by the system.
PC-based management may
also be used in this
configuration to take advantage
of the more sophisticated
management tools.



Features and Benefits (Single system access)

Applicable to both HP system platforms:

User access limited to one system

Security, simplicity

User access from central or distributed locations

Wiring flexibility
Identical wiring solutions for terminals and PCs
ona LAN

Programmatic access to devices from the system

Customizable applications

Support of terminals, PCs, printers, plotters,
and modems

Extensive connectivity options

HP 3000 Series 900 specific:
Powerfail recovery* High system availability
Typeahead facility Ease-of-use, gain in productivity

Device type managed by the system™**

Easy maintenance of DTC-connected devices
without affecting users

Terminal and printer types can be modified
using the Workstation Configurator Utility
(previously available on MPE/V systems)

Easy migration from MPE/V systems

Field-mode support

Optimized access to de facto standard databases

HP 9000 Series 800 specific:

Support of DTC devices by HP OpenSpool/UX

Greater flexibility in device utilization

Host initiated access to DTC ports
via device files

Applications designed to access multiplexers
can be ported to networks and gain network
benefits

DTC port identification

Provides DTC device identity checking,
thus allowing security checks and printing
of documents on appropriate DTC printer

DTC Management functions:

Configuration management features:

Configuration management benefits:

¢ Default DTC configuration available

¢ Copy and paste functions

e DTC configuration and control centralized on
system (via a console connected to the system
locally or remotely)

DTC software updates centralized

Reduces costs associated with managing
network configurations
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Features and Benefits (Single system access continued)

Fault management features:

Fault management benefits:

¢ Up-to-date online status of DTCs
¢ Configurable event logging

- Maximize network uptime

DTC Management tool:

¢ ASCII user interface, with same “look and feel” — Reduces operator retraining costs in the event
of migration to PC-based management

as the PC-based management software

¢ Online help facility - Reduces training costs

* Powerfail recovery is supported for character-mode applications. Block-mode applications may not recover if the powerfail has
affected the terminal configuration. Modem and printer connections are aborted to ensure system security and data integrity.

** The HP 3000 Series 900 recognizes a device as a terminal or printer depending on the classification during configuration. The
terminal types are 10, 18, and 24. The printer types are 18, 21, 22, and 26.

Multiple System Access ¢ Direct access, via system LAN

For access to multiple HP and links

non-HP systems, the DTC is ¢ Extended switching access, via
configured, downloaded from system asynchronous ports

and managed by the PC-based
HP OpenView DTC Manager.
Systems can be accessed either
through:

Multiple System Access

P, NON HP}
Non TCP/IP
HP3000 S9XX  HP 9000 S8XX P, NON HP)
TCPnp E j
ﬂ . T .
Dre
] 8AIDGE /
| ROUTER
g or
HP OpenView tarmi@mws ) P Openview based
Workstation Network Management
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Direct access is available for
the HP 3000 Series 900,

HP 9000 Series 300/400/700
and 800, HP1000, and for other
non-HP systems with
Telnet/TCP/IP.

The extended switching (or
back-to-back) configuration
provides access to systems via
asynchronous connections
(RS-232) between the DTC and
the system. Terminal users on
a given DTC can access systems
asynchronously connected to
the same DTC (local switching)
or to another DTC (extended
switching).

Note: For direct access to
Telnet/TCP/IP hosts, DTC48s

(HP 2345A) with a date code less than
3110 must be upgraded with the DTC48
Upgrade Kit (HP 2348A). The DTC16
does not require any upgrade kit.



Features and Benefits (Multiple system access)

Applicable to all system platforms:

Multivendor connectivity

Endusers can access HP and non-HP systems from
their DTC-connected terminal

Access to non TCP-IP hosts possible through
extended switching configuration

Easy migration from MPE/V

Routable TCP/IP implementation
guarantees access through IP routers to:

Telnet systems (HP 9000, non-HP)

HP 3000 Series 900 via ARPA Services/iX

Non TCP/IP systems via the extended switching
capability in the DTC

Consistent access to systems whether on same or
different LAN segments

Multisession capability configurable per port

Increased enduser productivity

Symbolic system addressing using ARPA DNS

Increased network flexibility and friendliness

Device/printer sharing between multiple HP
systems

Avoid peripherals duplication

Automatic connection establishment to a
predefined host configurable per DTC port

Ease of use for the end user

Enable/disable switching on a DTC port basis

Increased security via access limitations for the
endusers

User access from either a central site or Wiring flexibility
distributed locations — Identical wiring solutions for terminals and PCs on
a LAN

Programmatic access to devices from HP systems— Customizable applications

Easy-to-use, self-explanatory DTC user interface = User-friendliness, simplicity for the enduser
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Features and Benefits (Multiple system access continued)

DTC Management functions:

Configuration management features Configuration management benefits
e Default DTC configuration available — Reduces costs associated with managing
¢ Copy and paste functions network configuration

e DTC configuration and control centralized on PC
(locally, or remotely via a “slave” remote PC
over modem lines, 2335s or IP routers)

DTC update centralized in one point,
eliminating the need to go to each

DTC place for update

® Check of integrity of the DTC IP address

¢ Symbolic system addressing (DNS or

NS format), IP Routers addressing

Dynamic configuration of most DTC parameters*— Add users to systems without impacting system
availability
~ Easy maintenance of LAN-connected systems
without affecting users

Fault management:

e Up-to-date online status for each DTC -~ Maximize network uptime
o Configurable event logging

s Automatic alarm report displayed on the network

map, in case of critical or catastrophic events

PC activates ping requests from a specified DTC

to any IP node to verify the connection path

Configurable backup gateway and DNS IP

addresses

Performance management:

Configurable information re-transmission — Optimize traffic over extended LANs
timers and packet lengths

Security management:

Password access to HP OpenView - Limit information access to selected users
DTC Manager functions

Configuration of terminal switching and

multisession capability per DTC user port
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Features and Benefits (Multiple system access continued)

DTC Management tool:

Seamless integration of HP DTC, switches, - Singlesource for network components, facilitating

PADs, hubs, bridges, and networked

HP 3000 management under HP OpenView

support and reducing costs and overheads

Easy-to-use, intuitive graphical interface, - Reduces training costs, increases operator
based on HP OpenView Windows, with productivity

extensive online help

Simple and quick transfer of DTC control ~ Increase network uptime

from one PC to another on the same LAN,

without affecting the DTC users (eg, when

PC requires maintenance)

Powerfail recovery facility on HP OpenView = Increase network uptime

DTC Manager, transparent to managed DTCs

Certain parameters may need reconfiguration on HP 3000 Series 900 hosts. Refer to the manuals “Configuring Systems for
Terminals, Printers and other Serial devices” (P/N 32022-90004), and “Using the Node Management Services Utilities”

(P/N 36922-90008) for more details.

Local DTC users acess to
remote multivendor systems
(HP or non-HP) through X.25
networks

The DTC allows endusers to
connect to remote systems via
an HP 2335A Stat Mux/X.25
PAD. Access to wide area
network is provided by
connecting one or more ports of
the DTC to the asynchronous

(RS-232) ports of the HP 2335A.

This functionality is provided
through the use of the
"extended switching" feature
(through the "back-to-back"
configuration described above.
On the other hand, any
Telnet/TCP/IP system or
workstation connected to the
LAN is also provided with an
outgoing access to the X.25
network through the use of the
configuration described above.

Remote End-User Access via
Wide Area Networks (X.25)
Where X.25 access is required
to a single HP 3000 Series 900
system, the DTC can be
configured, downloaded from,
and managed by the host
through the use of the
Host-Based/iX X.25
management software
(available with the FOS).
Where X.25 access is required
to multiple systems or a
non-HP 3000 Series 900 single
system, the DTC is configured,
downloaded from, and managed
by the PC-based HP OpenView
DTC Manager. Typical
networks include PADs, X.25
switches, hubs, and bridges,
and the network operator can
take full advantage of the PC
management station to manage
the above devices concurrently,
with the integration of

HP OpenView DTC Manager
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with the other HP OpenView
applications in the PC.

A terminal, PC, or printer
connected to a public or private
X.25 PAD can access any HP or
non-HP system via the X.25
Network Access card in the
DTC. Systems can be accessed
directly, such as HP 3000
Series 900 via its optimized
OLTP protocol, or the HP 9000,
HP 1000 systems, and other
ARPA systems via the Telnet
TCP/IP protocol. Other
non-TCP/IP systems can be
accessed via a back-to-back
configuration between a DTC
and the system multiplexer.

Note: For remote access to systems
other than HP 3000 Series 900, DTC48s
(HP 2345A) with date code less than
3110 must be upgraded with the DTC48
Upgrade Kit (HP 2348A). The DTC16
does not require any upgrade kit.



Remote End-user Access
via Wide Area Networks

(HP, NON HP}
Non TCPHP
HP3000 $9XX HP 9000 S8XX HP, NON HP)
TCPP E E
= lere] N/
l BRIDGE /
ROUTER
g ala
HP Openiview
Worsotation SWITCHES 25 HP PAD

terminals
printers

wal HP Opermiow based
Network Management
* Oorc
® A4
o SWITCHES
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Applicable to all system
platforms:

The DTC provides
location-independent access for
its endusers; as such most of its
features are similar to the ones
described in “local multiple
system access” with the
following limitations:

= Remote PAD printers are
only supported for direct
access to systems on the
LAN (ie, notina
back-to-back configuration)

- Only character-mode (no
type-ahead) and VPlus
Block-mode applications are
supported with PAD
functionality

- Multisession is not available

- X.25 connection
characteristics cannot be
reconfigured online,



Features and Benefits (Remote End-User Access)

Additional features:

X.25 tracing facility

Support of switched virtual circuits

Standard CCITT 1980 and 1984 versions — Multivendor interoperatability through
of X.25 and compliance with CCITT 1980 and adherence to standards

1984 versions of X.3/X.28/X.29 protocols
Compliance with Defense Data Network (DDN)
specifications

Reduced CPU overhead due to X.25 and - High performance
PAD protocol processing on the DTC

Optimized number of X.29 Set packets and X.3

parameters change based on application

requirements.

Selectable Padsup profiles (PC-based only).

Up to 256 virtual circuits per card with the - Cost-effective scalable solution for
DTC48, up to 32 virtual circuits per card with multiple systems

the DTC16

Multiple hosts can be accessed through one
X.25 card in a DTC (PC-based only).

Restrict the access of an X.3/X.28.X.29 PAD
terminal to a predefined list of hosts, based on
the calling X.25 address

¢ Closed User Group CCITT 1980

¢ Configurable security on all DTC X.25 connections

Security

X.25/PAD Support autorestart - High system availability

Note: Character mode applications support Videopad. (Videopad has been tested in France only, through Minitel (code: 3613).
For other countries, please contact your HP representative.)

For more information about X.25 connectivity, please refer to the “X.25 iX Network Link” data sheet.
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DTC Specifications End-User Access

Hardware platform

DTC16

DTC48

Number of slots

Asynchronous connectivity
Max number of cards
RS-232 Modem
RS-232 Direct
RS-422 Direct

Data transfer rates 300,1200,2400,
4800,9600 and 19200 bps

Speed sensing

Parity sensing

Maximum number

of sessions/port

Maximum number

of sessions/DTC

LAN connectivity
ThinLAN
ThickLAN
EtherT wist
(AUl + EtherTwist MAU required)
Broadband
FDDI

X.25 PAD connectivity
Max number of cards
Number of VCs/card
Interfaces/speed

PAD supported
Packet length

Telnet Access Card
(required for Telnet services
on HP 3000 Series 900)
Max number of cards
Max sessions/card
Access to systems
via their names

3

{slot 3 dedicated to X.25)

2

6 ports ~ 25 pins
8 ports - 25 pins
Not available

yes
yes

5
48

yes
yes
yes

Ext. adapter required
Ext. adapter required

1
32
RS-232/19.2 kbps

128,256
512 bytes

N/A

N/A

via DNS (Domain Name
Server) addressing

via NS addressing

via |P addressing

6
(slot O must be Async)

]

6 ports - 25 pins
8 ports — 3 pins
8 ports - § pins

yes
yes

5
128

yes
yes
yes

Ext. adapter required
Ext. adapter required

3

256

RS-232/19.2 kbps
V.35/64 kbps
V.36/64 kbps
RS-422/64 kbps
128,256

512 bytes

1

40

via DNS (Domain Name
Server) addressing

via NS addressing

via |IP addressing

Note: It is not possible to mix X.25 Network Access cards and Telnet Access Cards in one DTC.

A dedicated server (HP 2344A) is also available for endusers requiring more Telnet sessions on the HP 3000 Series 900

(80 sessions max).
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Network Management HP OpenView NMMGR and HP OpenView

Entry Level DTC TermDSM DTC Manager
Manager/UX utilities
{HBX25 if needed)
Platform HP-UX systems MPD/X systems PCs
Connectivity Local access to Local & remote (PAD)
managing system only access to multiple systems
User interface ASCII {follows SAM ASCIl {(VPlus) Graphical
guidelines) (OpenView and
MS-Windows)
Integration of HP DTCs, Switches, n/a n/a yes
PADs, hubs, bridges and networked
HP 3000 management
Powerfail recovery n/a n/a yes
Remote Access thru PAD 233X yes yes yes
modems* or IP routers
Backup/restore function yes yes yes
(for configuration, event, trace,
upload databases) through
standard system backup/restore
process
Centralized support of muitiple DTC n/a n/a yes

versions (with one local version
and multiple remote versions)
* Contact your local Response Center for list of recommended modems

DTC Functions:

Support of DTC16 & DTC48 yes yes yes
Access to HP 3000 S900 n/a yes yes
Access to HP 9000 S800 yes n/a yes
Access to HP 8000 S$S300,5400,5700 n/a n/a yes
Access to non-HP systems n/a n/a yes

via extended switching

Access to multiple systems n/a n/a yes
DTC/X.25 support for HP 3000 SS00 n/a yes yes
Maximum number of DTCs 150 24 150
Maximum number of X.25 cards n/a n/a 60

[

Configuration management:
Configuration

Saerial ports yes yes yes*
X.25 levels 2 and 3 n/a yes yes
X.25 system switching n/a no yes*
X.25 PAD access & security n/a yes yes*®

DTC nodename, LAN address, yes yes yes
and IP address

User welcome message n/a n/a yes*

Inactivity timer n/a n/a yes*

Retransmission timers n/a n/a yes

Management packet length n/a n/a yes

Domain Neme Server (DNS) n/a n/a yes*"
addressing for DTC traffic

IP router addressing n/a n/a yes*
for DTC traffic.

Copy/Paste function yes n/a yes

Start/Stop on X.25 card n/a yes yes
& upload databases)

X.25/Padsup autorestart n/a yes yes

Padsup profiles n/a no yes

Centralized support of multiple DTC n/a n/a yes

versions* (with one local version
and multiple remote versions)
* Indicates parameters can be modified online
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Table {continued)

Network Management HP OpenView NMMGR and HP OpenView
Entry Level DTC TermDSM DTC Manager
Manager/UX utilities

Fault Management:

Reset DTC, ports, and serial cards yes ) yes yes
Reset LDEV n/a yes yves
Reset systems connections n/a yes yes
{(when DTC/card/port reset)

Reset X.25 card and X.25 LC! n/a yes yes

Upload DTC and ports data yes yes yes
Upload X.25 n/a yes ves
Upload LDEV n/a yves yes

Self tests
Port Loop Back yves yes yves
CPU yes yes yes
X.25 card and Loop Back n/a yes yes

Status monitoring yes yes yes

Event monitoring & logging n/a n/a yes

X.25 tracing & logging n/a yes yes

Show connections n/a n/a yves

X.25 site management n/a no yes

IP address checking n/a n/a yes

(Extended ping)

Printing:
DTC configuration yes yes yes
{card and port)
Status yes n/a yos
Event log yes n/a yes
Trace n/a n/a yes

Telnet Access to HP 3000 Series 900 (for detailed information on this functionality, please refer to the “ARPA Services/iX”
data sheet)

Teinet Access Card Management:

Telnet Access configuration n/a n/a yes
Start/Stop on card n/a n/a yes
TAC autorestart n/a n/a yes
Upload nia n/a yes
Reset n/a n/a yes
Show status n/a n/a yes

Typical DTC downioad time (after selftest):

DTC with three serial cards less than 1 minute
DTC with three X.25 cards less than 2 minutes
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DTC Product Overview?*

Service DTC16 DTC48 Net.Mgt.
Local End-User A Single system
Single HP 3000 Series 900 2340A 2345A included in MPE/iX

+ async cards

+ async cards

FOS tape (NMMGR,

+ LAN options + LAN options TermDSM)
Single HP 3000 Series 800 2340A 2345A J2120A

+ async cards + async cards

+ LAN options + LAN options
Local End-User A Multiple systems
HP 3000 Series 900 2340A 2345A D2355A

+ Access to non-TCP/IP
hosts (“back-to-back”)

HP 3000 Series 900

+ Access to non-TCP/IP
hosts {(“back-to-back”)

+ HP 9000 access

+ Multivendor connect.

+ async cards
+ LAN options

2340A
+ async cards
+ LAN options

+ async cards
+ LAN options

2345A

+ async cards
+ LAN options
+ DTC48

Upgrade Kit (HP 2348A)

if DTC48 date code
less than 3110

Rel 6.0 or later

D23S5A
Rel 10.5 or later

Remote End-user access (single and muitiple)

HP 3000 Series 900

HP 3000 Series 900
+ HP 9000
+ Multivendor

+ Access to non-TCP/IP
hosts (“back-to-back”)

2340A

+ async cards
{minimum 1 in slot 0)
+ LAN options

+ X.25 card

2340A

+ async cards
{minimum 1 in slot O0)
+ LAN options

+ X.25 card

2345A

+ async cards
+ LAN options
+ X.25 card

2345A

+ async cards
+ LAN options
+ X.25 card

+ DTC48

Upgrade Kit (HP 2348A)

if DTC48 date code
less than 3110

D2355A
Rel 6.0 or later

included in MPE.iX
FOS (single system
access only)

D2355A
Rel 10.5 or later

System-to-HP 3000 Series 9500

X.25 communications
+ Prog. Access

TELNET Services

for HP 3000 Series 900

2340A

+ async cards
{minimum 1 in slot 0)
+ LAN options

+ X.25 card

2345A

+ async¢ cards
+ LAN options
+ X.25 card

2345A

+ async cards
+ LAN options
+ 2347A

+ DTC48

Upgrade Kit (HP 2348A)

if DTC48 date code
less than 3110

D2355A
Rel 6.0 or later

included in MPE/iX
FOS (single system
access only)

D2355A
Rel 10.5 or later

Note: 2344A also provides TELNET Services for HP 3000 Series 900. Please refer to the ARPA/iX data sheet.

* Other software products may be required on the corresponding systems.
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Support Policy and
Installation
Responsibilities

DTC

Hewlett-Packard will install
the HP 2345A (DTCA48) and/or
HP 2340A (DTC16) and any
add-on cards. Hewlett-Packard
will verify the DTC operation
by running the self-test,
configuring an asynchronous
port and establishing a system
connection. Before HP installs
the DTC the customer should
install all cabling leading to the
DTC (asynchronous,
synchronous, or LAN). The
customer should get all the
necessary system software
installed, configured, and
running prior to the DTC
installation.

HP D2355A OpenView DTC
Manager

Hewlett-Packard will provide
first-time installation and
verification of the HP D2355A
OpenView DTC Manager. It is
a customer responsibility to
ensure that the HP OpenView
Windows Workstation

(HP 32054B) or equivalent (see
below) is set up ready for this
installation. It is also a
customer responsibility to
install updates to the

HP OpenView DTC Manager.

Note that if HP 320548 is
ordered with option 201, the
HP OpenView DTC Manager
software comes already
installed.

Hewlett-Packard will configure
each DTC on the customer
network using the default for
the asynchronous devices and
then successfully download
each DTC.

The following PCs are
supported for HP OpenView
DTC Manager installations:
HP Vectra ES/12, 286/12, QS,
and RS Series PCs; IBM PS/2
model 55 and model 50: and
COMPAQ DeskPro 386/20.
Installation and configuration
of these PCs, ready for

HP OpenView DTC Manager
installation, is the customer’s
responsibility. HP can perform
these services along with the
DTC product installation
billable to the customer at

HP time-and-materials rates.

Note: Device-specific configuration
when migrating from host-based to
PC-based DTC management is not a
part of the HP installation
/configuration responsibilities.

HP OpenView DTC
Entry-level Manager/UX

HP OpenView DTC Entry-level
Manager/UX (J21204) is
customer installable. It is also
a customer responsibility to
install updates to

HP OpenView DTC Entry-level
Manager/UX.

HP 3000 Series 900 DTC
Management

Host-based DTC management
on HP 3000 Series 900 systems
is part of the fundamental
operating system, and is

installed and supported as such.
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Support Services

DTC managed by the
HP D2355A OpenView DTC
Manager

HP offers a number of support
services. With the purchase of
these support services,
customers are entitled to free
updates of HP OpenView DTC
Manager software and therefore
automatic updating of the code
for their entire DTC installed
base (PC based management).
In addition to support for the
HP OpenView DTC Manager
itself, each support service is
also valid for any amount of
terminal switching or X.25
access in up to 50 DTCs
managed by the HP OpenView
DTC Manager.

The support services available
for the HP OpenView DTC
Manager are as follows:;
H2024A + T00 #0L7
OpenView Teamline Support
H2025A + HO0 #01.7
OpenView ResponseLine
Support

H2026A + L00 #0JT

HP BasicLine Vectra

H2027A + S00 #0JT

HP Software Materials Vectra

Order H2027A + S00 #0JT
(specifying D2355A and any
amount of other PC
applications eg, OpenView
Windows, AdvanceLink for
Windows, etc) plus one of the
other three services for the
level of support you require.
We recommend you buy either
ResponseLine or TeamLine.
Make sure you specify D2355A



in order to receive support on
that product.

Note: ResponseLine and TeamLine
services require a modem for remote

support.

Remote Support

Since release 6.0, any
asynchronous modem should
work with the remote support
of the HP OpenView DTC
Manager. Refer to your
response center to get a list of
recommended modems in your

country.

The following modems have
been successfully tested with
the DTC centralized
management facility (the
modems tested were all Hayes
100% compatible; this does not
however, exclude non-Hayes
modems):

 HP 92205A/B

¢ Hayes Smartmodem
(1200/2400)
Multitech 224
Siemens 2425B DX

To connect the workstation to
the modem (at each site), use an
HP 24542M 3 meter HP Vectra
PC-to-modem cable.

The HP 2335A family

(HP PAD) can also be used as
an alternative to a modem
connection, by connecting the
customer workstation to the
Response Center via X.25.

For release 12.0, HP has
enhanced remote access to the
HP OpenView workstation to
include IP routers. Provided
your DTC Manager workstation

is connected to the same
internet as the remote
workstation, connection is
possible via the TCP/IP protocol
stack. Note that special
configurations of the network
layer must be done to acheive
connections across gateways.

DTC managed by the
HP OpenView DTC
Entry-level Manager/UX

HP offers a number of support
services. With the purchase of
these support services,
customers are entitled to free
updates of HP OpenView DTC
Entry-level Manager/UX
software.

The HP OpenView DTC
Entry-level Manager/UX is
supported under the HP 9000
support services including
TeamLine, ResponseLine, and
BasicLine.

Additional support services are
available from HP; for more
information, please contact
your local HP Sales
Representative.

Non-HP system access
support services

The DTC conforms to the
multivendor standards listed
elsewhere in this data sheet.
Other vendors’ implementation
of these standards may differ
from that of HP; to ensure
successful operation, HP also
offers a comprehensive program
of testing and support services
as follows.
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Non-HP systems that have
already been tested with the
DTC are listed in the relevant
section for each supported
configuration.

For HP Field and Response
Center support for such
configurations, you must
also order one or more of the
following HP support
services:

HP NetStartup

For starting up and ensuring
the smooth operation of your
network; includes
implementation scheduling and
coordination assistance,
network configuration and
verification, and network
documentation.

HP NetAssure

For fault isolation and help
with problem resolution
anywhere on your network.

Your HP Sales representative
can advise you on the
appropriate choice.

The list of non-HP systems
tested with the DTC is
constantly growing. Your
HP Sales Representative can
also determine for you if your
configuration has been tested.
If it has not been tested,

HP can test it for you to verify
correct interoperability and
optimize network design. In
this case, you must order the
following service:

HP Consultline

A pre-sales service testing
configurations and qualifying
them for support, using the
HP DTC test package.



Supported
Configurations

HP 3000 Series 900 Systems
Access

The DTC is supported on the
currently supported versions of
MPE/iX (starting with

Release 2.1), the

HP 3000 Series 900 operating
system. Not all devices
supported by the DTC are
supported by

HP 3000 Series 900 systems.
Consult system and application
documentation for details of
supported devices to ensure
compatibility. Refer to the

HP 3000 Computer System
Configuration Guide

(P/N 5954-9354) for more
information.

HP 9000 System Access

The DTC supports all

HP applications and supports
all asynchronous devices
supported by the Telnet link on
the system. The DTC is
supported on the currently
supported versions of HP-UX
(starting with release 7.0), the
operating system of HP 9000
systems.

Refer to the HP 9000 Series 800
Systems ~ Configuration Guide
(P/N 5952-4835) and to the

HP 9000 Workstations —
Configuration Guide

(P/N 5954-8594) for detailed
information in addition to the
list of HP devices supported by
the DTC.

Extended switching
(back-to-back configuration)

For system security reasons,
HP recommends that modem
signals be used between the
DTC and the asynchronous
multiplexer on the system, as
well as between the DTC and
the attached terminal, printer,
or multiplexer.

Refer to the corresponding
HP systems asynchronous
multiplexers data sheet for an
up-to-date list of supported
devices and applications in
addition to the list of

HP devices supported by the
DTC.

The DTC has been tested and is
supported with the following
HP systems:

HP 3000 MPE/V System with:

- HP ATP (Pass 3, 5, or 6) or
ATP/M

- MPE/V, release V-delta-7 or
later

HP 9000 Series 800 system

with:

-= Channel I/O Asynchronous
6-channel Multiplexer
(P/N 98196A)

- HP-PB Asynchronous
8-channel Multiplexer
(P/N 40299A/B)

= Channel I/O Asynchronous
16-channel Multiplexer
(P/N 98190A)

- HP-UX, release 7.0 or later

The DTC is supported on the
currently supported operating
system versions of the above
HP systems.
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The DTC has been tested with
the following non-HP system.
Refer to the non-HP system
access support section for
details of support services
provided by HP for such
configurations.

DEC VAX system with:

- DMF-32, DZV11
multiplexers, or

— DECServer 200 terminal
server (DSRVB-M)

— VMS, release 5.2 or later-
Cable: DEC BC22E
25-pin/25-pin m/f

The list of tested systems is
constantly growing. Refer to
your HP Sales Representative
to get an up-to-date list of
tested configurations. If your
configuration is not included in
this list, HP will be able to test
it for you. Refer to the

non-HP system access support
section for more details.

Note: For extended switching
(back-to-back configuration) over
routers, one Telnet Access card or
Telnet Express is needed on the LAN
segment of the DTC connected to the
system. Refer to the “ARPA
Services/iX” data sheet for more
information on the Telnet Access card
or Telnet Express

Note: A DTC and an HP TS8 can be
placed in a “back-to-back”
configuration. Terminal users benefit
from the features of the terminal server
to which they are connected.




Telnet system access

The DTC’s Telnet system access

is based on the following
standards:

Telnet: MIL-STD 1782, RFC
854, 855, 856, 857, 859, 860,
1123

TCP: MIL-STD 1778, RFC 793,
813, 879, 964, 1122

IP: MIL-STD 1777, RFC 791,
815, 816, 879, 950, 963, 1122

e ICMP: RFC-792, 1122
s ARP: RFC-826

DNS: RFC-1034, 1035, 1123
The DTC has been tested and is
supported with the following
HP systems:

- HP 3000 Series 900 with
HP ARPA Telnet Access
release 10.5 or later, or
HP ARPA Telnet Express
release 10.5 or later.

- HP 9000 Series 300/400/700
and 800 with HP-UX Release
7.0 or later, and ARPA
services.

The following systems are
currently under test. Refer to
your HP Sales Representative
to get the latest status on these
configurations:

HP 1000 Series with HP RTE
and ARPA services

HP Apollo Series with
DOMAIN and ARPA services
HP 9000 Series 700 with
HP-UX Release 8.0 or later,
and ARPA services.

The DTC has been tested with
the following non-HP systems.
Refer to the non-HP system
access support section for
details of support services
provided by HP for such
configurations.

DEC VAX System with VMS
Release 5.4 and NS VAX 2.1
DEC VAX System with VMS
Release 5.4 and WIN/VX 5.1
SUN SparcServer with SUN-OS
release 4.1

The list of tested systems is
constantly growing, refer to
your HP Sales Representative
to get an up-to-date list of
tested configurations. If your
configuration is not included in
this list, HP will be able to test
it for you. Refer to the

non-HP system access support
section for more details.

End-user access via modems

The DTC supports a wide range
of asynchronous modems based
on the V.22bis standard. The
DTC has been tested with the
following modems. Refer to
your HP Sales Representative
to get an up-to-date list of
modems supported in your

country.

Modem Type

HP 37212A

HP 35016A

HP 35141A

BELL 212A

Hayes Smartmodem 1200 or
HP 92205A

Hayes Smartmodem 2400 or
HP 92205B

Racal-Milgo MPS 1222

AJ 1212 AD1

HP 92205J

Multitech V32 MT932EF
Alcatel MD9633 T110

Note: Hardware handshake is not
supported.
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End-user Access with
statistical multiplexers

The DTC has been tested with
the following HP statistical
multiplexer:

HP 2335A X.25 Multiplexer

HP 2334 A Plus X.25
Multiplexer, version 4.0 or later

Supported LAN Devices

HP supports the following LAN
devices for transfer of data
across LAN:

HP 92223A HP Repeater

HP 28645A HP ThinLAN Hub
HP 92256E HP Surge Protector
HP 28648B HP 10:10 LAN
bridge

HP 28673A HP 10:10 LAN
bridge

HP 28674A HP Remote bridge
HP 28681A HP 10:10 Lan
Bridge LB

HP 28682A HP Fiber Optic
Hub Plus

HP 28684 A HP EtherTwist
Hub )

HP 28688A HP EtherTwist
Hub Plus

HP 28691A HP EtherTwist
Hub/8

e HP 27270A HP Router
¢ HP 27285 Router ER

Note: The DTC doee not support
transfer via level 2 bridges losing more
than 1% of large (1500-byte) packets.
The DTC may experience problems in
such a configuration during downloads,
uploads, and X.25 system-to-system
communications.

Note: One DTC manager is needed per
LAN segment when using routers.

HP has tested the following
non-HP devices:

VITALINK TransLAN III and
350



¢ Siecor EQT-322 Fiber Optic

Transceiver

e CISCO Gateway Server
¢ Proteon P9100+ Router

You will need to purchase HP
NetAssure support services to
gain Field and Response Center
support for this configuration.

DTC Supported
asynchronous devices

The DTC has been tested with
the following asynchronous
devices. This list might be
restricted by the system the
DTC accesses.

Terminals

HP 2622A,23A,24B,25A,27A
(HP 3000 only);

HP 2392A,93A,94A,97A;

HP 700/92,93,94,96,97,98;
HP 700/22,32,41,43,44,60;
HP 3081A, 3082A/B

Notes: The specified firmware is
necessary for the following terminals:
-2622A: ROM 3199 or later

- 2623A: ROM 3223 or later

- 2624B: ROM 3139 or later

-2627A: ROM 1818-3487 or later.
Xon/Xoff flowcontrol is used between
the DTC and terminals.

The 26224, 2623A, 2624B, and 2627A
are not supported with a modem
connection.

Asian Terminals (HP 3000
only)

C1010C AB2 Simplified
Chinese HP700/92A keyboard
C1010J ABJ Japanese
HP700/92A keyboard

C1010 ABO Traditional chinese
HP700/90 keyboard

Personal computers, using
HP AdvancelLink 2392
terminal emulation
(supported packages:
AdvanceLink/DOS,
AdvanceLink/Windows and
Reflection’/'WRQ)

HP 150A/BMI

HP Portable Plus

HP Vectra

HP Vectra CS/ES/RS/QS
HP Vectra Portable CS

IBM PS/2 Model 30,50,60,80
COMPAQ DeskPro

Note: Non-HP Personal Computers
have been successfully tested to work
with the DTC. The devices themselves
are not supported by Hewlett-Packard.

Printers and Plotters
HP 7550A Plotter

e HP 2225D ThinkJet
o HP 2932A,33A,34A Impact

printer

HP 2562C,63A/B/C,64B/C Line
impact Dot matrix

HP 2235C Rugged Writer

HP 2684D/P, 2686A/D Laser
HP 33440A/F 47TA/F ,49A,59A
HP 33471A

Asian printers (HP 3000
only)

¢ (C2354A Guyacan Light line
printer

¢ C2356A Guyacan Line

printer

¢ C1200A Dot matrix

e C1602A Paintjet color

Notes: Xon/Xoff flowcontrol is used
between the DTC and printers. Modem
connections are not supported with the
HP laser printers due to modem

handshake used. Printer status request
and modem connection can be used with

the DTC. Refer to the corresponding
printer data sheet to know if it can be
used in your configuration.
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Data switches and PBXs

The following data switches
and PBXs have been tested
with the DTC. You will need to
purchase HP NetAssure
support services to gain Field
and Response Center support
for this configuration.

Data switches:
MICOM INSTANET
6000 Series 40
EQUINOX DS15

e GANDALF PACX 2000

PBXs (US only):

e AT&T System 85

¢ NTI Meridian SL-1

HP D2355A OpenView DTC
Manager

HP OpenView DTC Manager is
supported on all
Hewlett-Packard 286/386 PCs,
IBM PS/2-55 and model 50, and
Compaq DeskPro 386/20 PCs.

HP OpenView DTC manager
release 12.0 is supported with
the following software:

HP OpenView Windows version
4.0

MS-DOS® versions 3.3, 4.01 or
5.0 ‘

Microsoft® Windows version
3.0a

HP ARPA/DOS services 2.1
version B.02.00

For a complete software matrix
refer to the “Using

HP OpenView DTC Manager”
manual,

Application Integration
Since release 12.0, the
HP OpenView DTC Manager




uses MS Windows 3.0a
protected modes which enables
us to run many HP OpenView
applications concurrently on
the same HP OpenView
workstation. DTC Manager has
been tested running the
following applications
concurrently:

DTC Manager with

HP OpenView Switch/PAD
Manager (J21017A)

DTC Manager with

HP OpenView Hub Manager
(28653C)

DTC Manager with

HP OpenView Bridge Manager
(28686C)

DTC Manager with

HP OpenView System Manager
(36936A)

Running the above applications
concurrently is only supported
on a 386-based PC, and it
should be noted that the PC
memory should be increased by
approximately 2 Mbytes per
application.

Note that HP OpenView DTC
Manager and Switch/PAD
Manager integration is
supported on 286-based PCs.

Various permutations of
applications have been tested;
for a complete list of tested
configurations and notes on
how to install them, you can
order the following

HP documentation:
D1825-90093

HP AdvanceLink for Windows
(part of the bundle HP 32054B)
may be used to access an

HP 3000 Series 900 system
console port from the

HP OpenView Windows

Workstation, using a serial link
connected to the console port.
Running functions of
AdvanceLink for Windows may
affect the operation of DTC
Manager; please refer to “Using
HP OpenView DTC Manager”
for further information.

Note: We recommend the purchase of
an additional serial connection to run
“AdvanceLink for Windows” on the