I/0 SYSTEM STATUS RETURNS

0 = Pending

N W)=

- WAaiting for completion
= Doing Error recovery
Not ready wait

No Write Ring wait

New Paoper Tape wait

1 = Successful

0
1
2
3

- Normal

- Read terminated with special character
- Tape retry for success required

- Low tape or End of tape after write

2 - End of File

1

~N O bW N

- Physical End of File
= DATA

- EOD

- HELLO

- BYE

- JOB

- EOJ

QB - Unusual Condition

1

Nhwn

10
11
12
13
14
15

16°

17
20

- Terminal parity error

-« Terminal read timed out

- I/0 aborted externally

= Data lost

- Data Set not Ready or disconnect
or Unit not on line

= Aborted because of power fail

- BOT and BSR, BSF request

- Tape runaway

-« FNT and Write request

- No write Ring after request to operator

= End of Tape (Paver Tape Low)

= Plotter limit switch reached

= Fnable sus sys Break and no
Control Y pin

= Read time returned overflow

= BREAK stopped read

- Write and no card in wait station
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%11
%21
%31

$12
%22
$32
%42
$52
$62
372

%13
323
%33
%43
$53

%63

$73
%103
$113
%123
%133
$143
%153

%163
%173
%203



4 - frrecoverable Error

Invalid reauest
Transmission

I/ time out

Timing error

SIO failure

Unit failure

Invalid disc address
Tape parity error
Paper Tape tape error
System Error

Invalid Shuf index
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TERMINAL I/0 SPECIFICATIONS

The gqeneral meaning of the parameters to ATTACHKHIO is described {n t:i
ATTACHIO description. Particular circumstances and limitations are
described below.

0 = READ

Pl.(13:3)4- End of File Specification

P1.( 0:1) = No RETURN or LINEFEED is to be emitted at the
end of a line.

P2. (0:8) = If not zero, use as special Read termination
. character.

.(11:2) = 1F zero then ASCII else Binary read. Binary
reads are only completed on satisfaction of the
read count and no carriage control is output.

«(1021) -~ User Moae., If set, the terminal subsystem does
not issue a second XON when a DC2, CR is detected,
indicating the "enter" key has been pressed. If

, clear, the terminal subsystem outputs a second
XON when a DC2, CR i1s detected, to read in the
block of data.

1 = WRITE
P1 - Vertical Format Specification
0 = Qutput and single space (CR/LF)
1 - Use first data byte as Vertical Format Specifications
§53 "¢ = Qutput and RETURN (no LF)
%60 "O" = Qutput and double space (CR/LF/LF)
%61 "1 = gutput and do form feed it applicable or CR/LF
%2000="277= Output, RETURiWN and wnN=-%200 LF°’s
%320 = OQutout (no CR or LF)

All others result in output and CR/LF.

P2.(15:1) - Prespace Flag. If odd, then do space operation
before output of data. If even, then do space
operation after output of data. If the request
preceding a post space reqguest was a prespace
request, a CR/LF is output before the post space
request,

are transfer with no marity and no carriage

P2.(1122) = If zero the ASCII else Binarv write, All 8 Lkits
@ control is appended for binary writes.
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10
11
12
13

14

18

FILE OPEN

A CR/LF is output it the last operation did not end with a LINE
FERFD and the unit is on line.

FILE CLOSE

Resets Tape-mode, disables read timer and timeouts, desables
pArity checxking, enables parity generation, turns echo on and does
a CR/LF 1f the last onertion did not end with a CR/LF.

NEVICE CLNSE

Resets Ena of File flags, clears all mode and capabllity flags and
sets the device back to the speed sensing mode, If the device was
connected through a data set, it is "Hupa=Up",

SET READ TIMEQUT INTERVAL

P1 0 =~ Disaonle read timeouts.

0 - Timeout interval in seconds.

SET I~PUT SPEED AND RETURN PREVIOUS SPEED
P1 - New speed in characters/second. ' a
SET OQUTPUT SPEED AND RFTURM‘PREVIOUS SPEED

P1 - New speed in cnaracters/second.

FNABLE ECHO AND RETURH TF FCHO wAS EMNABLED ELSE O
DISABLE ECHO AND RETURN 1 IF ECHO WAS ENABLED O
NDISABLE BREAK |

ENABLE BREAK

DISABLF SUBSYSTEM BREAK (CONTROL Y)

ENABLE SUBSYSTEM BREAK (CONTROL Y)

DISABLE TAPE=-MOODE

e LT TAPF=MONE, INHTIRTITS LIIHE FFEPR AFTER R-TUYRN, "M" AFTEP

ENSBLE READ TIMER

RETURN READ TIME 1IN DN HUNDREDTH®S OF SFCONDS (A LOGICAL.
QUAATITY)
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19

20

21

22

23

24

25

26

27

28

29

DISABLE PARITY CHECKING OF RFEADS
ENABLE PARITY CHECKING OF READS
LOGGED ON

Indicates that the user has successfully logged on and that the
log on timeout 1s to pe aborted, BRREAK {s also enabled.

NOT USED

TERMINAL TYPE

Sets the terminal type 1in the DIT and sets the LF and CR sync
delays to the proper value associated with the type of terminal’
and the current speed,

ALLOCATE TERMINAL

Sets the device type, speed and Carriage control sync counts and
the character size, This function allows the terminal to be set
up without going through the speed sensing and l1og on procedure.

P1 - Terminal type as specified in the MPE ERS.
p2 = Speed in characters per second.

CLEAR FLUSH AND WRITE

This function is the same as the write function, except the BREAK
Flushing flag is cleared before the write request is initiated.

DISABLE CONTROL X ECHO

Disables the "!!!*, C(Carriage Return, Line Feed reSponse when a
Control X deleting a line is detgcted.

ENABLE CONTROL X ECHO

Fnables the "!!!*, Carriage Return, Lire Feed response when a
control X 1s detected,.

NO OPERATION. Returns invallid request status.

PTAPE READ. Paper tape spoollng,‘read into spooling buffers.
P1 = High order disk Aaddress ' 4

P2 - Low order disk address

NOTE: The IO0Q numpber (I0Q index/I0Q size) or zero of the last two
spooled buffer srites are returned in the transmission log word.

SET BREAK MODE
Pl =1 Sets a flage causing any requests aueued to be

queued with a prempt level hiaher than a normal
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31

32

33

34

35

36

37

reanest, Also causes any "broken read” saved data,
not to be passed vack as part of any reads.

P1 = 0 Clears the rlaag causing "proken read" data to be
saved so that next read begins with any saved data
alread "reaq",

SET CONSOLE MODE

Pl = 1 Sets a tlag causing any reauests gqueued to be
aueued with a nrempt level hicher than Break or
Mormal requests, Disaples SREAK and Control Y.

Clears tne Console Mode Flag and reenabies BREAK

P1 = 9
and Control Y.
ST PARITY
Pl = 0 - No parity generated.
= 1 - No parity generated, Bit & always one.
= 2 - Fven parity generated on write and expected on
read (default).
= 3 = Udd parity generated on w~rite and expected on
read.
: £
ALLDCATE TERMINAL. Sets the device tvpe, speed and carriage !
contronl syn¢ counts and tne character size. Thils function allows

terminal to be set up without going througnh the speed
sensing and loa on procedure.

Pt = Terminal type as specified in the YPE ERS.
P2 - Speed in characters per second.

TERMTINAL TYPE. Sets the terminal type in the DIT and sets the LF
CR sync delays to the proper value associated with the type of
terminal and the current speed.

RETURN TERMINAL TYPE. Returns the terminal type number as defined
the MPE ERS 1In count word.

This device suoports Chalinea Svstem Buffers.

ReETURe OUTPUT SPEED. Returns the output sveed in characters
per second in the count word.

SET STOP CHARACTERS, Sets a special "unedited" mode, where
all cnaracters are passed to the user except for an End of
Record chsracter and a Sub System Break character. These
two edited characters cause essentially the same action as
CKrR anc control Y in normal mode.

P1.(0:8) = Supr Svstem Rreak cnaracter ./
«(B8:B) = ENd of Record cnaracter
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STATUS RETURNS:

General (13:3)

0 - Pending 0 =
1 - Successful 0 =

1 -
2 = End of File See
3 = Unusual Condition

15 =

16
17 =

4 = Irrecoverable Error
0
3

Qualifying (8:5)

Not started or writing

Normal completion
Special character read
termination

EOF Specifications

rarity erfor.
Read time out.
I/0 aborted externally.

Data lost. No buffer
availabple.

Data set not ready or
disconnect or unit not
on line,

Enable Subsystem Break
and no Control Y PIN
Read Time overflow
Read return when BREAK
flush flag set.

Invalid request
Timing error. Unit was
not serviced'in time.
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Overall
(8:R)

%11

$X2

%13
%23
%33
%43

%53

%153

%163
%173

%34



DISK I/0 SPECIFICATIAONS

The calling sequence and the returns for both Moving Head and Fixed
Head Disc [/0 are the same, Any differences in internal operation is
descrined in more detail in the driver description.

The parameters to ATTACHIN have the general meaning outlined iIn the
ATIACHIO description with the following exceptions. This device
supports chained I/0 operations.

FUNCTION CODE

0 = READ An even number of bytes is transferred on
all reads. 0dd byte counts are rounded up.

1 - WRITE A multiple of 128 words is always written.
The last word of the buffer is used to fill
out the sector.

2 ~ FILF OPEN No operation.
3 - FILE CLOSE No operation.

4 - DEVICE CLOSE No operation.
5 - FI'JL With ZErO'S
6 = FILL with Blanxs

The fill operations write the approvoriate data in all words of the
prescrined area. A multiple of 128 woros is always filled.

COUNT = Word/byte count rounded up as described above,

Parameters P1 and P2 form a double word disc address, expressed as a
sector numpoer. Sector numbers begin with zero.

TAKGET = Offset in data segment,
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STATUS RETURNS?

General (13:3) Qualifving (8:5) Overall
(8:8)

0 - Pending 1 - Waiting for completion %10

1 = Successful 0 - Normal Completion 1

4 - Irrecoverable 0 = Invalid function. 4
1 - Transmission error. CRC. %14
or track specific error.
3 - Transmission Error %34
4 = SI10 not ready. %44
5 =« Unit fallure. All errors

other than track specific %54
6 = Invalid dAisc address %64

Irrecoverable error are returned only after the operation has been
retried 10 times. In addition, a recalibrate and 10 more retries are
issued to the Moving Head Disc.

Whenever an irrecoverable track specific error is detected, a track b,
track transfer is initiated. During this process if an error |1is
detected, the track number is entered into the defective track table
kept in sector one of the disc.
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TAPE 1/0 SPECIFICATIUN

FUNCTION CODE -

0 = READ
P1.(13.3) = End of File Specification
1 = WRITF
P2.(13:21) = If set then write nést krd ¢t Tape Mark.

I1f clear return error it rnc of Tape has
been detected.

N
]

OPEN FILF <« No oreration.
3 - CLOSFK FILE - Reset E0OF flags.
4 - CLOSE DEVICE = Reset EOF tlags and Rewind,

S - Fewind.

6 = Write Tape %“ark.

7 = Forward Space Mark,

8 = Back Space file,

9 -« Rewind and ﬁnload.

10 - Gao.

11 - Forward Space Record,
12 = Back space Record.

This device supports chained System 8Buffers,
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RETURN STATUS =

General (13:3)

o
[]

Pending

-
[}

successful

N
]

End of File

W
]

Unusual Condition

>
]

W R

N O

~ O

10
11

Irrecoverapble Error

NND s WO

Qualifyling (8:5)

waiting for completion,

Doing error recovervy.
Not Ready wait.
No Write Ring wait.

No errors.

Retry necessary for
success.

ENT after write,

EOF Specitications

Request aborted
externally

Power faill Abort

BOT and BSR or RSF
request )

Tape runaway.

EOT and write request

Invalid reguest
Transmission error
Timing error

S10 failure

Unit failure

Tape parity error
System Error
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Gverall
(8:8)

%10
%20
$30
%40

1
%21

%31
%X2

£33

%63
%73

%103
%113

%14
$34
%44
$54
$74
%124



CARD READER I/ SPECIFICATIONS

FUNCTION CODK -

0 = READ
#1.(13:3) - End of File specification,.
P2.(11:2) - Data Mode
0 - ASCII
1 = Column BRinery

COUNT = COUNT is truncated to nroduce a maximum of 80 bytes for
. ASCTII reads and du words for BRinary reads.

2 - FIL® CL0OSE = Mo Operation
3 - FILE CLUSF =- Mo Operation.

4 - VEVICF CLOSE - Reset EOF flags.

STATUS RETHRNS =

General (13:3) Qgualityina (2:5) Overall
(R:8)

0 = Pending or not starteg 0

1 = Successful ' ‘ 1

2 = End of File See FQOF Specifications $X2

3 = Unusual Condition

3 « Request aborted %33
externally
6 - Power fail abvort %63

4 = [rrecoverable Error

U0 = Invalid Function 4
4 = Start SI0 Failure %44
12 -~ No message buffers 2124
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LINE PRINTER I/0 SPECIFICATIONS

The Line Printer specifications are designed ¢to produce similar
responses as output to a terminal.

1 = WRITE
P1 = Vertical Format Soecifications

0 = Print and single space
1 -~ Use first data byte as Vertical Format Specifications

%53 "+" Print and no space
%60 "0" Print and douople space
" %61 "1" Print and space to top of form
%200-%277 Print and space N=%200 Lines
%£300-%307 Print and space witn channel N=%277 of the
Format Tape
%320 Fill print ouffer only

All others result in print and single space.
P2 = Space Mode Flags
(15:1) = 0 = Fill buffer then do space operation
(Postspace)
1 = Do space operation then £fill buffer
(Prespace)
(14:1) - 0 = Single and double space with auto page
efject (A0 lines/vage)
1 = No auto page eject (66 line/page)

COUNT = COUNT is truncated to produce a maximum of 132
printed bytes. '

2 - FILE OPEN = Page eject
3 = FILE CLOSE = Page eject

4 - DEVICE CLOSE .- Page eject
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STATIHS RETIRAS:

General (13:3) Qualifying (8:5) Overall
(8:8)
0 = Pending - Not started or waiting 0
1 - Successful ' 1
3 - Unusual 3 - Request aoorted . %33
externally
6 = Power failure abort %63
4 =« [rrecoverable
0 = Irvalid function 4
1 = Transmission error %14
2 = Nperation timed out $24
4 - SI0O fallure %44
5 « Unit failure %54
12 = No message link tutfers %124
avallable

When a Postsvace mode follows a Prespace mode (l.e. when the Lirgs’
printer buffer contains data) a orint ard single space is execut g

before the Postspace reauest is processed,

Page ejects are suppressed whenever the last operation ended with a
pace eject.
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PAPER TAPE READER SPECIFICATIONS

FUNCTION CODE

0 - READ

P1.(13:3) EOQOF Specification

P2.( 0:8)
.(11:2)

Special Read Termination character.
0 = ASCII otherwise Binary

2 - FILE OPEN

NOP
3 - FILE CLOSF = NOP

4 - DEVICE CLDSE - Reset EOF Flags

STATUS RETURANS =

General (13:3) Qualifying (8:5) Overall
(8:8)
0 - Pending 0
1 - Successful 1
2 - EOF X = See EONF Smecifications $X2
3 = Unusual Condition
3 = Aborted Exte;nally %33
6 = Power fail abort %63
4 - Irrecoverable
0 = Invalid Function 4
1 - Transmission %14
2 = [/0 Timeout %24
4 = SIU Failure %44
5 =« ynit Failure %54

Whenever the out of tave condition is detected or in ASCII mode if 30
null frames are detected an out of tape message 1is issued and the
driver waits for the device to be made ready again. This device
supports chained System Buffers.
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PAPER TAPE PUNCH SPFCIFICATIONS =

FUNCTION COUDE -

1 = WRITE

Pl = Vertical Format Specification if ASCIl
1 - Use first gata oyte as vertical Foramt Specification
353 "+" Punch and terminate date with XOFF/CR
%60 "0" Punch and doublespace (XOFF/CR/LF/LF)
%61 "1" Punch and Form Feed (XOFF/CK/FF)
%200-%277 Punch and N=%200 Spaces (r0FF/CR/N=%200 LF’s)
%320- Punch (no CR/LF)

All others = Punch and terminate with (XOFF/CR/LF)

P2 = Space Mode Flags
.(15:1) = 0 - Postspace. Punch data the punch spacing
cnaracters
- 1 - Prespace, Punch spacing characters then
punch data

.(11:2) = 0 = ASCII
- 1 = Binary

2 = FILE QOPEnw = Punch Leader
3 - FILE CLOSEF = Punch trailer

4 = DEVICE CLOSE = No (Oneration
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STATUS RETURNS =

General (13:3) Qualifving (8:5) Cverall
(8:8)
0 = Pending 0
1 -~ Successful 0 = No Errors ‘ 1
3 = Tape low after punch $31
2 = End of File X = 3et EQF Specifications ‘ $X2
3 « Unusual Conditions
3 = Aborted Externally %33
6 = Poser Fail Abort %63
4 - Irrecoverable 0 - Invalid Function 4
{1 - Transmission Error %14
2 = I/0 Timeout %24
4 - SIAQ Faillure %44
5-

Unit Failure %54

or record delimiters are added. This device supports chained System

In Binary mode the data is punched as presented, no spacing characters
Q Buffers.
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PLOTIER INTERFACE SPECIFICATIONS

FUNCTTTNN COOK

—
]

AP ITE

2%}
]

FILE NDPEM = Mmaster Clear

W
[]

FILE CLOSE = No 0Operatijion

o+
]

DEVICE OPEN = No MNneration

STATUS RETIRNS:

General (13:3) Qualiftyving (8:5%) Overall
(8:8)
0 - Pendinjg 1 - Wwaiting for completion %10
31 - Not Ready wait - %30
1 = Successful ' 1
3 - lUnusual Condition
3 - I/0 aported externally %33
6 = Power Failure abort %63
14 = Limit swich reached %143
4 -~ Irrecoveranle 0 = Invalid function 4
1 - Transmission error %14
3 - Timing error %34
4 « SIO failure %44
5

- Unit failure %54
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CARD READER/PUNCH SPECIFICATIONS

FUNCTION CODE

0 - READ
‘Pl.(13:3) - EOF specification
P2.(11:2) = If 0 then ASCII else column binary.
1 = WRITE
P2.(11:2) - If 0 then ASCIl else column binary
2 = FILF OPFN
Pl.- 1 - Read access
- 2 - Write access, Pick a card
- 3 - Read/write access
3 - FILE CLOSE - If read access, then stack last card
4 - DEVICE CLOSE - Reset EOF Flags
5 =~ CONTROL - aAllowed only if FOPEn, Pl = 3
P2.(631 ) = 0 = Sel no inhibit feed on Wk
= 1 = Sel Inhibit Feed 0On WR

«{ 7:1) = 0 = Sel Punch On Writes
1 = Sel No Punch On Writes

.{ 821) =~ sel Print On Writes

- Sel No Print On Arites

[l
]

.( 9:1) = 0 ~ Ssel Print & Punch Same Dat
- |1 - Sel Print & Punch Sep Dat

.(10:1) = 0 -~ Sel Primary Stacker
- 1 - Sel Secondary Stacker

.(11:1) = 0 - Sel Primary Hopbper
- 1 = Sel Secondary Hoprer
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STATUS RETURNS:
General (13:3)

0 = Pending 1 -
3

1 =« Successful
2 = Fnd of File Seea

3 = Unusual Condition

4 - Irrecoveranle

N -0
1}

Qualifying (8:5)

waiting for completion
Not Ready wWait

EQOF Specifications

I/0 aported externally
Power fail avort

Invalid Function
Transmission FError
I1/0 [imeout

unit Failure
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(8:8)

%10
$30

1
$X2
%33
%63
%14
%14

%24
54




PAGE MODE TERMINAL SPECIFICATIONS

In General, the Page Mode rerminal Driver supports the same -functions
as the Asynchronous Terminal Driver. Listed below are the exceptions.

FUNCTION CODE

0 - READ
P2.(10:21) - If 0 then System Mode else User Mode In System
Mode, the cursor 1is positioned to the column where
the last write terminated before a read is
initiated. 1In Use Mode, the User is responsible
for all cursor p..i.itioning and for reading the
DC2 and issuing a second read to obtain the data.

«( 9:1) - CR/LF transmission control. If O then CR,

LF characters are not transmitted to the users
pufter.

.( 8:1) = Function Key Control. 1If 0 then F1 and Function
kKeys are used for BREAK and Sub System Break
respectively., 1If not 0 then the generated
escape seguences are transmitted.

6/ Change Input/0Output speed., For this device, if either the input
or output speed is change, the other speed 1s also changed.
879 Fcho control. ©Not used. 1Invalid request.
14/15 Tape mode control. HNot used. Invalid reguest.
23 Set Terminal Type. _Onlv tyves 10 and 11 allowed,
26727 Control X echo Control. Not used. 1Invalid request.
29

Ptape read. Not used., 1Invalid request,
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STAT!HS RETURNS:

General (13:3) Qualityingy (8:5) Overall
(B:8)
0 = Pendling 0 - Not started 0
1 -~ Waiting completion %10
1 - Successful 0 = Normal completion 1

{1 - Completed on special read %11
stop character

"2 = End of File X = See EOF Specifications £X2
3 = Unysual Conditlion
1 - Parity Error on read %13
2 = Read Timeout %23
3 = [/0 aborted externally %33
5 = Terminal not on line or 53
not Ready or Deta Set
not Ready
6 - Power fail aport %63
%15 - Enable Sybsystem Bread %153
and no Control Y PIN
%16 = Read Time overflow %163
%17 - Read stopped when Break %173
detected,

4 = lrrecoverable Error
-0 = Invalid reguest, function 4
or parameter

i - Transfer FError %14
- SI0 program failed to %24
complete and was time
out
4 - SI0 failure %44
%12 = System Error %124

PAGFE 52



MPE/30 EXTERNAL I/0 SYSTEM SPECS JAN 19,1976

L DECLARATION:

DOUBLE PROCEDURE ATTACHIO(LDEV,QMISC,DSTX,ADDR,FUNC,CNT,P1, P2 FLAGS).
VALUE LDEV,QMISC,DSTX,ADDR,FUNC,CNT,P1,P2,FLAGS;
INTEGER LDEV,QMISC, DSTX ADDR,FUNC,CNT,P1,P2,FLAGS;
OPTION UNCALULABLE, PRIVILEGED:

FUNCTION:

THIS PROCEDURE CONSTRUCTS AN I0Q ELEMENT AND LINKS IT TO THE
APPROPRIATE DEVICE QUFUE. IF THIS IS THE FIRST ELEMENT IN THE

QUEUE UOR THE REQUEST SPECIFIES PREMPTION, THE MONITOR 1S CALLED

TO INITIATE THE OPERATION. FOR BLOCKED REQUESTS, THE MONITOR MAY

BE RECALLED B8Y ATTACHIO AFTER A "WAIT" IF THE REQUEST IS NOT

COMPLETED WHEN THE CALLER IS AWOKEN.

IF NO INQ ELEMENTS ARE AVAILABLE, IMPEDABLE REQUESTS ARE SUSPENDED UNT
UNTIL AN I0OQ ELEMENT BECOMES AVAILABLE,

REQUESTS WHICH SPECIFY NOT 1 'PED/LLT ARE NCOT "WAITED" FOR ANY

REASON.
INPUT:
LDEV = LOGICAL DEVICE NUMBER.
: QMISC - MISCELLANEOUS PARAMETHBR SPECIFED FCR THE DEVICE,
IF NOT SPECIFIED MUST BE ZERO.
DSTX = DST NUMBER OF DATA SEOQMENT, IF ZERO THEN SPECIFIES THAT
ADDR IS DB RELATIVE TO THE CALLERS STACK. MUST BE ZERO IF
SYSTEM BUFFERS IS SPECIFICED
ADDR = DEPERDING ON FLAGS.(14:1) AND DSTX THIS MAY BE:
1.) OFFSET TO DATA IN DATA SEGMENT.
2.) OFFSET TN DATA FROM DB IN CALLERS STACK.
3.) IRNEX TO A SYSTEM BUFFER.
FUNC =« FUNCTION CODE. DEVICF DEFINED BUT USUALLY:
0 = READ
1 = WRITE
2 = DOPEN FILE
3 - CLOSE FILE
4 - CLOSE DEVICE

CNT -« DATA TRANSFER COUNT:
WORDS IF POSITIVE, BYTFS IF NEGATIVE,

P1 - PARAMETER 1. DEVICE DEPENDANT.

P2 - PARAMETER 2. DEVICE DEPENDANT.
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FLAGS ~ COWTROL AND SPECLFICATION FLAGS.
L 037) «n
.{ 7:2) - PREMPTION FLAGS
1 - SOFT PREMPTION
2 = HARD PPREMPTION
. 9:1) =0 -
.(10:1) - SPECIAL REQUEST. DEVICE DEFINED. IF SET THEN SPECIAL
HANDLING IS 1O BE APPLIRD TO THIS REQUEST.
.(11:1) = IF SET THEN THIS IS A4 DIAGNOSTIC REQUFST.
.(12:1) = SYSTEM BUFFFR FLAG. [F SET THE ADDR IS AN INDEX RELATIVE
TO THE SBYF TABLE., FUR DEVICES WHICH SUPPORT CHAINING
THE DATA IS TRANSFERED TO ANUL FRCM A SET NF CHAINED
SUFFERS, UP TO A MAXIMUM OF 1024 WURDS.
[F CLFAR THEN ADDR IS A DATA SEOMENT RELATIVE
ADDKESS. ‘
.(13:3) = REQUEST TYPE: .
0 =~ UNBLOCKED, NO WAKE ON CUOMPLETION. IMPEDE IF NO I0Q
ELEMENT 1S AVAILABLE,
1 - BLOCKED, CALLER IS TC BE wAITED UNTIL REQUEST
1S CONPLETED.
2 = UNBLOCKED, WAKE CALLER AHEN REOUFEST IS COMPLETED.
IMPEDE [F NGO I0Q AVATLABLE.
3 - UNBLACKED AND KO PROCESS IS TO BE ASSOCIATED
WITH THLS REQUEST. IMPEDE 1I¥ NO I0Q AVAILABLE.
4 - UNBLOCKED, NO WAKE NN CUMPLETION BUT DO NOT

IMPEDE IF NU INQ AVAJLABLE. | 0
5 = RESERVED.

6 = UNBLOCKED, #AKE 0O COMPLE1ION BUT DO NOT IMPE
I¥ NO O TUQ IS AVAILABLE.
7 = SAME AS 3 BUT DO NOT IMPELE 1F NO IOQ IS AVAILABLE.
RETURN:

dLOCKED =

0 1 R 12 13 15
KRR K TR KR PR F KR KRR R KKK R R B R KRR XXX
S=1 * PCB * DJQUALIFYInG * CENERAL *

¥ NUMBER X STATUS * STATULUS *
EAXERRF KRR ERRE R SRKR R AR RN RRRKERXE R KA
S5~0 * TRANSMISSINON LOG / COANTROL RETURNS*
KEEFRRRERAF RN F £ F B AF KX FRRRRKKRKKKRR KKK

MOTFE = TRANSMISSION LOG IS RETURNED wITH THF SAME SENSE AS THE COUNT
PARAMETER TN ATTACHID (+=«40RDS, ==BYTES).
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N
®

UNBLGCKED =

0 7 8 12 13 15
EEREEKRERKXRERERRKRKEREEFRKERRREXRXRKERKEXK
S=~1 * 10Q INDEX OF REQUEST *
EXXERXXEEEXRKEXXKEF LR ERXREXERESXERREE KR K
S=0 * 0 x

EERERERERERERR R KRR KRR KRR KRR RN R R RA K

NOTE - THE I0Q INDEX RETURN ABOVE IS USED AS THE PARAMETER TO
INDSTATUS TO DETERMINE THE COMPLETION STATUS OF IHE REQUEST.
IF THE REQUEST TYPE IN FLAGS SPECIFIED THAY THIS REQUEST
IS NOT IMPEDABLE THEN THE JOQ INDEX RETURN WILL BE ZERO
IF NO IGQ ELFMENTS ARE AVAILABLE.,

FOR TYPE 3 REQUESTS, IF ADR IS NOT ZERO THEN IT IS ASSUMED TO
BE A SYSTEM BUFFFR INDEX. AT THE COMPLETION OF A REQUEST,
THE SYSTEM BUFFER(S) POI&LIED TD BY ADR ARE RETURNED TO THE
FREE LIST BY THE I/0 SYSTEM.
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DECLARATIONS

PRUCEDURE ABURTPRUOCIG(PCBN)
VALUE PCBN; TWNTFGRER PCRN;
(JPTION PRIVILFGED, UMCALLABLE?

FUNCTTON:
THIS PROCFDURE ABORTS ALL I/0 REQUESTS ASSCCLlATED WITH A PROCESS.
IF PCRAN [S Z&RO THEN THE PROCKESS IS THE CALLER OTHERWISF PCBN
SPECIFLES THE PRDCESS wHDSE [/0 IS TU BE ABORTED,
THE I/10 IS ABORTED BY SETTING AM ABDRT FLAG 1IN THE JIO0Q0 ELEMENT.
THE MONITOR/DRIVER ASSOCIATFL WITH THE LJOGICAL DEVICE SPECIFIED
IN ThE REQUEST Is THEN CALLED TO ARORT THE I/0,
THLS PROCEDURE RETIRYNS «“nEN NU FURTHER REQLESTS ARE FOUND
ASSOCTATED WITH THE SPECIFIED PROCESS.
INPUT S
PCBN = IF ZFRO TdEx ABURT I/ ASSOCIATED “1TH THE CALLING PROCESS.
TE NOT ZERQ, THeN SPECIFES THE PCR NIMBER WHOSE I/0 TS TO
BE ABNRTED.,

TARBLES ACCHSSED:

ort  TUO  LPLT
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MPE/30 EXTERNAL I/0 SYSTEM SPECS' JAN 19,1976

DECLARATION:

VALUE LDEVN; INTFGER LDEVN;
OPTION EXTERNAL, UNCALLABLE;

FUNCTION:
THIS PROCFDURFE ABORTS ALL I/0 REQUEST QUEUED FOR THE DEVICE
SPECIFIED BY LDEVN. THE REQUESTS ARE ABORTED BY SETTING AN
ABORT FLAG IN THE REQUEST AND CALLING THE MONITOR/DRIVER,
INPUT:

LDEVN = LOGICAL DEVICE NUMBER ON " ICH TdE I/0 IS TO BE ABORTED.

RETURN:
CCE = REQUEST ABORTED

CCG = NO REQUEST PENDING
CCL = INVALID LOGICAL DEVICE NUMBER
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DECLARATION:

PROCENURE AWAKEIG(DITP,FLAGS);
VALUE DItP, FLAGS; INTEGER POINTER DITP; INTEGER FLAGS;
OPTION PRIVILEGED, UNCALLABLE:

FUNCTIION:

THIS PRNOCEDURE CAUZES THE 4ONITOR/DRIVER ASSGCIATED WITH THE DEVICE
SPECIFIED 8Y DITe [0 Bk EXECUTED, THE MONITOR/DRIVER PROCEDURES

MAL RF EXECUTED 1M THE CALLING STACK Or [M AN I/0 PRACESS

DEPENDING UN THE TYPE OF DRIVER AND COnDITIONS SPECIFIED IN FLAGS.

Iyeur:

DITP = A SYSDB KRELATTVE POINTER TU THX vll OF THE DEVICE FOR
ANHICH SERVICE 1S REQUESTED.

FLAGS.(0:10) = DST NUMBKR OF THFE CALLERS STACK OR ZFRO. IF ZERO IS
SPECIFIED CERTAIN DATA MOVES T0O THE TERMINARLBUFFERS
WILL NOT BFE EXECUIFD ON THE CALLERS STACK.

—

+(13:1) = TMPEDABLE FLAG., IF SET THEN EXECUTION OF .)
THIS ROUTINE CAN BF IMPEDED BECAUSE OF CODE ABSENCE
NR FOR OTHER REASONS. [F CLEAR THEN THIS ROUTINE WILL
NOT BE IMPEDED JR WAIT FUR AMY RFASON,
IF SFT [HEN DNE LEVEL NF PSEUDODISABLE MUST BE
IN EFFECT WHEN AWAKEIU IS CsLLED,

o(1422) = MUST BE ZER(G

DB MUST BE SET TO SYSOR,

TABLES ACCeESSED:

DIT CSsT LT
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DECLARATION:

PROCENURE BCONVERT(BN);
VALUE BN; INTEGER BN;
OPTION PRIVILEGED, UNCALLABLE;
FUNCTION:
THIS PROCEDURE CONVERTS THE NUMBER BN TO OCTAL ASCII AND
OUTPUTS IT DIRECTLY TO THE SYSTEM CONSOLE, NOT USING THE
TERMINAL I/0 SYSTEM. -
INPUT:
BN = NUMBER TN BE OUTPUT IN OCTAT. FORMAT.
DR = SET TO SYSDB.

INTERRUPTS MUST BE DISABLED BEFNRE THE CALL.

NOTE:

Q INTERRUPTS ARE NNT ENABLFD BY THIS PROCEDURE.
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"Pr./30 EXTERNAL [/70 SYSTEHM SPECS JAN 19,1976

DFCLARATION:
PROCEDURE CHECKLDEV(LDEV):
VALUE LDEV; 1IHNTEGER LDEV:
OPTION PRIVILFGFEL, UNCALLABLE;
FUNZTION:
THIS PROCKD!RE CHECKS THAT LDFV IS A VALID LuGICAL DEVICE AND
WHETHER IT 1S A TERMINAL, DIST OR OTHER SIU DFVICE.
INPUT
LDEV = LDGICAL DEVICE NUMBRER

Dy SET TO SYSuR,

RETURN:
CONDITON CODF =

CCE [F CARRY THE'N A DISC OTHEPWISE OTHER S10 DEVICE

INVALID LOGICAL LDFVICFE NUMBER,

(@]

)

c
[]

DEYVICE 13 A TEKRMINAL

(@]

)

]
[]




DECLARATION:

PROCEDURE CLEARWAKE(IOQX):?
VALUE IO0QX; INTEGER IUO0OX:
OPTION PRIVILEGED, UNCALLABLE;

FUNCTION:

THIS PROCEDURE CLEARS THE WAKF FLAG FOR UNBLOCKED REQUESTS.

INPUT:
I0QX - THE INDEX,RELATIVE TU THE BASZ OF THE IUQ TABLE,OF THE I10Q
~ ELEMENT ASSOCIATED WITH THE REQUEST. THIS INDEX IS RETURNED
BY ATTACHIO WHEN A REQUEST IS UNBLOCKED,
RETURN:
CONDITON CODE =
CCE = WAKE FLAG CLEARED

CCL = REQUEST HAS ALREADY COMPLETED.

QN’OTE:

INTERRUPT ENABLFED/DISABLED STATUS IS MAINTAINED OVER THE CALL.



MPR /30 EXTHRNAL [/ SYSTEM SPECS JAN 19,1976

DECLAPATION:
PROCEDURE 3CTIONVERT(DN);
VALUFE DN; IWATEGER Dy
OPTION PRIVILEGED, UNCALLABLE?
FUNCTION: ]
THIS PROCFDURE CONVERTS THE HUMBrR DN TO DECIMAL ASCII AND

JUTPUTS IT DIRECTLY TO THE SYSTEM CNNSJLE, NOT USING THE
TFRMINAL T/0 SYSTENM.

1NPUT:

DN = NUMBER T RE OUTpHL [N DECIMAL FORYAT,
PR -~ SET TO SYSDA.

LMTERRUPTS MIST 3F DISABLED BEFUORE THE CALL,

NOTE ¢

INTERRUPTS ARE NOT ENABLED BY THL1S PROCEDURE.
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DECLARATION:
LOGICAL PROCEDURE DEVICESTATUS(LDEV);
VALUE LDEV; INTEGER LDEV;
OPTION PRIVILEGED, UNCALLABLE?
FUNCTION:
THIS PROCEDURE RETURNS THE 16 BIT HARDWARE STATUS OF THE PHYSICAL
DEVICE SPECIFIED BY THE LOGICAL DEVICE, LDEV. THE STATUS IS CURRENT
TO THE LAST TIME ThE DEVICE INTERRUPTED. O STATUS IS AVAILABLE FOR
ASYNCHRONOUS TERMINALS.
INPUT:

LDEV = LOGICAL DEVICE NUMBER

TABLES ACCESSED:

DIT LeDT

RETURN:
HARDWARE STATUS FOR THE DEVICE SPECIFIED BY LDEV
CONDITION CODE =
CCE = SUCCESSFUL

CCL -~ DEVICE WAS A TERMINAL OR INVALI1D LOGICAL DEVICE NUMBER
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MPE/30 FEXTERNAL 1/0 SYSTeEM SPECS JAN 19,1976

DECLARATION:

PROCEDURE DSETCONTROL(FUNCTION,DITP);
VALUE FUNCTION; INTEGEPRP FUNCTION;
ARRAY DITP;

OPTION PRIVILEGED, UNCALLABLE;

FUNCTION:

THIS PROUCELDHRE OUTPUTS CONTROL WORDS TO THE DATA SET CONTROL BOARDS
TO INITTIALIZE, HANGUP, SET THE DATA SET TO READING AND SET THE

DATA SET TO WRITING. IT CHECKS TO SEE [F CONTROL SHOULD BE OUTPUT
TN NONE, NONE OR TWO DATA SET CUNTROL BOARDS.

INPUT:
FUNCTION = CUODE 0 SPECIFY THE OPERATIOM TU BE PERFORMED.
0 - INITIALIZE THE DATA SET. StTS CATA TERMINAL READY
-AND ENABLES INTERRUPT UN CC FOR 20272002 OR CC
AND CF FOk A 103,

1 = TURN TO wRITF. SETS CA AND CLEARS SA. INTERRUPT ON
SB =1 anD CH = 1.

2 = TURN T3 RreEApD., CLEARS CA AND SETS SA. INTERRUPT ON
CR = ¢ AND SB = 1 FOR 202 OR Sk = G FOR 2002,

3 - HANGUP., CLEAR DATA TERMINAL +EADY, DISABLE
INTERRUPTS ON ALL STATULS.

DITP - SYSDR RELATIVE POLNTER TO DIT FuUR DEVICE,

DR - SET TU SYSor UN CALL.

TABLES ACCESSED:

DIT
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MPE/30 EXTERNAL 1/0 SYSTEM SPECS JAN 19,1976

‘ DECLARATINON:

INTEGER PROCEDURE GETSYSBUF (NUMB,IFLAG);
VALUE NUMB,IFLAG; INTEGER NUMB:; LOGICAL IFLAG;
OPTION PRIVILEGED, UNCALLABLE;

FUNCTION:

THIS PROCEDURE GETS THE NUMBER OF ENTRIES NUMB FKROM THE SYSTEM
BUFFER TABLE AND RETURNS THE INDEX OF THE HFAD ENTRY., THE FIRST .
WORD OF EACH ENTRY IS A LINK TO THE NFXT. IF THE NUMBER OF
ENTRIES IS UNAVAILABLE, THE PROCESS WILL BE IMPEDED IF IFLAG

IS SET TRUE. NOT< THAT A SECONDARY ENTRY POINT FGETSYSBUF IS PRO=-
VIDED. THIS CALL 1S USED TO PREVENT HUGGIMG OF ALL THE SYSTEM
BUFFERS BY THE FIULESYSIEM,

INPUT:

NIJMBER = NUMBER OF BUFFERS TU BE ALLICATED

IFLAG = SET TRUE IF PROCESS MAY BE IMPEDED UNTIL BUFFERS ARE
AVATILABLE. :

( W. TABLES ACCESSED:
SBUF

RETURN:

INDEX OF THE HEAD ENTRY OF A LINKED LIST OF THE ENTRIES RFQUESTED.
THE LINKS ARE INDEXES RELATIVE TO THE TABLE RASE AND ARE CONTAINED
IN THE FIRST WORLD OF EACH ENTRY. THE INDEX RETURNED AND THE LINKS
POINT TO THE SECOND WORD OR THE BEGINNING OF THE DATA AREA IN

EACH ENTRY.

CONDITION CODE -
CCE = SUCCESSFUL

CCG = UNABLE TO FILL REQUEST AND CANNOT IMPEDE
CCL = INVALID NUMBER OF BUFFERS REQUESTED

o
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PECLARATION:
LOGICAL PRNCEDURE ITJUCNWTRUL(LDEV,FUNCTION);

VALUE LDEV, FUNCTION; TINTEGER LOFV, FUNCTION?
OPTION PRIVILEGED, UNCALLABLE:;

FUNCTION:
THIS PROCFDURE GENFFATES AN I/0 REQUEST FOR THE DEVICE

LDEV WITH A FUNCTION CODE SPECIFIED B8Y FUNCTION, THE

REQUEST 1S BLOCKED wi'TH aLl, OTHER PARAMETERS IM THE ATTACHIO
CALL ZERO,

INPUT:
LDEV - LOGICalL DEVICEZ WUMBER

FUNCTION = FUNCTIOnN CODFE DEFIMED BY THE DEVICE SPECIFIED BY LDEV.

RETURN:
TRUE = REQUEST SUCCESSFULLY COMPLETED.

FALSE = ERROR OCCURED IN PERFORMING REQUEST.

. PAGE 14




MPE/30 EXTERNAL I/0) SYSTEM SPECS JAN 19,1976

DECLARATION:

ODOUBLE PROCEDURE IOSTATUS(IOQX):
VALUE I0QX; INTGER I0QX;
OPTION PRIVILEGED, UNCALLABLE;

FUNCTION:

THIS PROCEDURE RETURNS THE STATUS AND THE TRANSFER CDUNT

OF THE REQUEST IDENTIFIED BY IUQX. 1F THE REQUEST HAS COMPLETED THE

I0Q ELEMENT IDENTIFIED BY I0QX IS RETURNED TO THE FREE POOL.

INPUT:

T100X =~ THE. INDEX,RELATIVE TO THE RASE OF ThE 1GQ TABLE,OF THE IO0Q
ELEMENT ASSOCIATED WITH THE REQUEST. THIS INDEX IS RETURNED

BY ATTACHIO WHEN 8 REQUESI 1S UNBLOCKED.

TABLES ACCESSED:

I100Q

Q RETURN ¢
0 7 8 12 13 15

KKERRKRERRERRKER KRR KRR LK RRR B KR ARRKEKKF
S=-1 X PCB * QUALIFYING ¥ GENERAL *
, X NUMBER X STATUS * STATUS *
EEERERERKK RN RN KRR RKR KKK RRKRRK KKK

S=0 ¥ TRANSMISSION LOG / CONTROL RETURNS*
33 333332333323 T I RIS ITIITIIZITT.

NOTE = TRANSMISSION LOG (S RETURNED WIIH THE SAME SENSE AS THE COUNT
PARAMETER IN ATTACHIO (+=WORDS, ==BYTES) AND BUFFER OFFSET

IS THE SAME AS THE TARGET PARAMETER.

CONDITION CODE =
CCE - REQUEST COMPLETED. IOQ ELEMENT RETURNED.
CCG = REQUEST NOT COMPLETED

CCL - PCB HNUMBER IS ZERQO, INDICATING THE REQUEST IS NO
LONGER ASSOCIATED WITH A PROCESS.

PAGE 15
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MPE/30 EXTHFRNAL I/0 SYSTEM SPECS JAN 19,i976'

DECLARATION:

DOUBLE PRNCEDURE IOSTATUSX(IOQX);
VALUE I00X; INTGER 100X
OPTION PRIVILEGED, UNCALLABLE:;

FUNCTION:
THIS PROCEDURF RETURNS THE STATUS, TRANSFER COUNT AND THE QMISC WORD
OF THE PFOUEST IDENTIFIED 8Y I00X. IF THE REQUEST HAS COMPLETED THE
I0Q ELEMENT IDENTIFIED RY ICQX IS5 RETURNED TO THE FREE POOL,

INPUT:
100X - THE INDEX,RELATIVE TG THE BASE OF THE 10Q TABLE,0F THE I10Q

ELFMENT ASSOCIATED WITH THE REQUEST. THIS INDEX IS RETURNED
BY ATTACHIO WHEN A RFQUEST IS UNBLOCKED.

TABLES ACCESSED:

100
RETURN
0 7 8 12 13 1%
¥ 2333312133333 331333311t 3311131Y
S=-1 X PCH * QUALIFYING * GENERAL x

X NUMBER * STATUS * STATUS x
3333332332233 333331313 3 1382131

S=0 * TRANSHMISSION LOUG / CONTROL RETUKNS*
33333333333 12333333131331T53 5111113

NOTE = THIS PROCEDURE PETURNS THE SAME DATA AS IOSTATUS WITH THE
EXCEPTION THAT THE QMISC WORD OF THE I0Q ELEMENT FOR THE
REQUEST IS RETURNED IN 1H4E X REGISTER.

CONDITION CODDE -

CCE = REQUEST COMPLETED. I0Q ELEMENT RETUPNED.

”~
CcC

(]

- REQUESI NOT COMPLETED

CCIl. = PCW NUMBER 1$ 7ZER0, INDTCATING THE REQUEST IS NO
LONGER ASSOCIATED WITH A PROCESS.
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MPE/30 EXTERNAL 1/0 SYSTEM SPECS JAN 19,1976

DECLARATION:

PROCEDURE MEASIO(LDEV,SBUFI,CNT,FUNC);
VALUE LDEV,SBUFI,CNT,FUNC?
INTEGER LDEV,SBUFI,CNT,FUNC?
OPTION PRIVILEGED,UNCALLABLE;
FUNCTION:
THIS PROCEDURE PROVIDES MAGNETIC TAPE OUTPUT OF INFORMATION BY
MEANS OTHER THEN THE NURMAL I/0 SYSTEM. IT wTLL TRANSFER DATA FROM
SYSTEM BUFFERS TO A MAGNETIC TAPE DRIVE SPECIFIED BY LDEV,
INPUT:
LDEV = THE LOGICAL DEVICE NUMBER 2T THE TAPE DRIVFE.
SBUFI - THE TABLE INDEX OF THE FIRST SYSTEM BUFFER.
CNT = THE NUMBER OF WORDS TRANSFERRED ( 1 <= CNT <= 1024 )

FUNC = THE REOUEST FUNCTION
0 - WRITE

1 - REWIND
2 - WRITE EOF AND UNLOAD

OUTPUT:
" ZONDITION CODE
CCE - SUCCESSFUL COMPLETION
CCG = RETRY NECESSARY FUR SUCCESS
CL = REQUEST UNSUCCESSFUL
NOTE:
DB MUST BE SET AT SYSDB AND THE INIERRUPT SYSTEM MUST KE DISABLED.

SINCE I/0 IS DONE WITH INTERRUPTS DISABLED, NO OTHER TAPE UNIT ON
THE SELECTED CONTROLLER MAY BE USeD BY THE SYSTEM.
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MPE/30 EXTERNAL 1/0 SYSTEM SPECS JAN 19,1976

DECLARATION: ]
MPXCONTROL (DPERATION,DITP); '

VALTIE OPERATION, D1TP; INTEGER OPERATION; POINTER DITP;
OPTTON PRIVILEGED, UNCALLABLE; »

FUNCTIOUN:

THIS PROCEDURE OUTPUTS CUNTROL INFORMATION TO THE ASYNCHRONOUS
TERMINAL MULTIPLEXOR TO LINITIALIZE THF IAPUT CHANNEL AND TO
TURN ECHOIANG ON AND OFF, IT ALSO INITIALIZES THE SPEED

AND PARITY GHENERATION CONTROL ON THE OCUTPUT CHANNEL.

SHEN EVER TH1S PROCEDURE IS CALLED, THE SPEED FOR THE REFERENCED
CHAANNFEL IS UPDATED TO THE CURRENT SPEED SPECIFIED IN THE DIT.

INPUT

TURN ECHQ OFF AND SET NR CLFKAR DIAGNOSTIC MODE IF
SPEED SFANSING ON OR OFF.

UPERATION = Q

1 - TURN ECHO ON IF ECKHO ENASLED AND SET Ok CLEAR
DIAGHOSTIC MQODE IF SPEED SENSIMG ON OR OFF.

-1 = [NITIALIZE NOUTPUT CHAKNNFL AND SET WRITE PARITY
CONTRON, ACCORDING TN THE PT1YCONTRCOL BIT.

=2 = DISABLE INIERRUPTS N READ CHAMNEL AND TURN ECHO OFF
bDrre - SYSDE KELATIVE PUINTER TO THE DIT.

DR SET T 5YDB,

TABLES ACCESSED:

DIT
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DECLARATION:

PROCEDURE PTAPE(TFILE,DFILE);
VALUE TFILE,DFILE:; INTEGER TFILE, DFILE?
OPTION PRIVILEGED:

FUNCTION:

THIS PROCEDURE IS USED TO READ PAPER TAPES WHICH DO NOT CONTAIN
X=0FF CHARACTERS, UR WHEN THE PAPER TAPE READER DOES NOUT RECOGNIZE
THE X=-OFF CHARACTER. THE TAPE IS READ FROM THE DEVICE ASSGCIATED’
WwITH THE FILE TFILE AND SPOOLED INTO THE DISC FILE SPECIFIED BY
DFILE.

THE MAXIMUM NUMBRER OF BYTFS WHICH CAN BE SPOULED IN ONE CALL TO
PTAPE IS 32,767.

INPUT:
TFILE = FILE NUMBER OF THE TERMINAL FROM wHICH THE DATA IS TO

BE INPUT. .
DFILE = FILE WNUMBER OF THE DISC FILE TO WHICH THE DATA IS TO

BE SPOOLED.
Q RETURN:

CONDITION CODE =
CCE - SUCCESSFUL
CCG = INSUFFICIENT SYSTEM RESOURCES, OR THE TAPE BEING READ
CONTAINS MORE DATA THAN CAN bE READ IN ONE PTAPE CALL OR
AN ERROR OCCURRED WHILE #RITING TO DFILE OR READING FROM
TFILE. |

CCL -~ THE DEVICE SPECIFIED BY TFILE'IS NOT A TERMINAL,

.
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MPE/30 FEXTRRNAL TI/0 SYSTEM SPECS JAN 19,1976

DFZLARATION®

PROCEDURE RESFTBREAKBITIS(LDEV,BREAKFLAG);
VALUE LDEV, BREAKFLAG? [NTEGER LDEV; LOGICAL BREAKFLAG;
OPTION PRIVILFGED, UNCALLABLE;
FUNCTION:
THIS PRNCFEDURF RESETS THE BREAKFLAG R THE CONIROL Y (SUBSYSTEM
BREAK) FLAG IN THE LOGICAL PHYSICAL VEVICE TABIE FOR THF DEVICE
SPECLIFIED 8Y LOEV, TF THR DEVICE SPECIFIED IS NOT A TERMINAL, THEN NO
ACTIUN TS TAKEN,
INPUT S
LDEYVY - LOGICAL DEVICE NUMBER
BREAKFLAG - [F TRU¥ THEW RESET PREAK FLAG
1F FALSE THE RESET CONTROL Y FLAG

FABLES ACCESSED:

LPBT  DIT
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MPE/30 EXTERNAL I/U0 SYSTEM SPECS JAN 19,1976

DECLARATION:

PROCEDURE RETURMSYSRUF (HEAD):
VALUE HEAD; INTEGER HEAD;
OPTION PRIVILEGED, UNCALLABLE;
FUNCTION:
THIS PROCEDURE RETURNS THE LIST OF SYSTEM BUFFERS POINTED TO BY
HEAD, THE LIST IS LINKED WITH INDEXES RELATIVE TO THE BASE OF THE

SBUF TARLE IN THE FIRST WORD OF EACH ELEMENT. THE LIST IS TERMINATED
WITH A ZERG FOR THE LAST LINK, N

INPUT:

HEAD = INDEX OF THE FIRST ELFMENT N THFE LIST RELATIVE TO THE BASE
OF THE SBUF TABLE.

TABLES ACCESSED:

SYSBUF

.
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MPE/30 EXTERNAL I/) SYSTEM SPECS JAN 19,1976

OFCT.ARATION:

PROCEDURE SETWAKE(IOQX)?;
VALUE T0QX; INTEGER 100X:
OPTION PRIVILFGED, UNCALLABLE?
FUNCTION:
THIS PROCEDURE SETS THE WNAKE FLAG #uURrR UNBLOUCKED REQUESTS, CAUSING

FTHE PROCESS ASSOCTIATED WITA TH# REOQUEST T KE AWAKENED,IF IT WAS
4AITING ON T/0, wHEN THE REQUEST IS COMPLETED.

INPUT:
I00X = THE TWNDEX,RELATIVE TO THFE BASE OF THE 100 TABLE,OF THE 10Q
FLEMENT ASSOCIL1ATED WITH THE REQUEST,. THIS INDEX IS RETURNED
BY ATTACHIO WHEN A &EQUEST IS UNBLOCKED,
RETURN:
CONDITIOHN CODE =

CCE = ~AKE FLAG SET

CCL = REQUFST HAS ALREADY COMPLETFO

NUTE ¢

NORMALLY THIS PROCEDURE IS CALLED wITH INTFRRUPTS DISABLED TO
PREVEMT RFQUEST COMPLFTION BE'TwkiEN THE SETTING OF THE WAKE FLAG
AND RETHRN TUO THE CALLER., INTERRUPT STATUS 1S MAINTAINED OVER
THE CALL.
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MPE”30 EXTER#AL I[/0 SYSTEM SPECS JAN 19,1976

DECLARATION:

PROCEDURE SUDDENDEATH(N);:
VALUE N; TINTEGER N;
OPTION PRIVILEGED, UNCALUABLE;:

FUNCTION:
THIS PROCEDURE OUTPUTS A SYSTEM HALT MESSAGE WITH THE NUMBER N
TO THE SYSTEM CONSOLE. THE MESSAGE 1S OUTPUT DIRECTLY AND NGT
THROUGH THE 1/0 SYSTEM,., AFTER THE MESSAGE IS OUTPUT THE MACHINE 1S
HALTED WITH A HALT 17. N :
ALSO THERF MAY BE A HALT 16 IF THE CONSOLE IS NOT CONFIGURED
AND SET ON LINE WHEN SUDDENDEATH IS CALLED OR HALT 15 IF AN
1/0 INSTRUCTION FAILURE OCCURS DURING THE GUTPUT OF THE SYSTEM
FAILURE MESSAGE.
THE MESSAGE QUTPUT HAS THE FOLLOWwWING FORMAT:

**kxx SYSTEM FAILURE # XX; STATUS YYYYYY; DELTA P ZZZZZZ

INPUT:

)
(‘ N = ERROR NUMBER TO BE PRINTED IN DECIMAL.
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MPE/30 EXTERNAL 1/0 SYSTEM SPFECS JAN 19,1976

DECLARATION:

PROCEDURE TERMINIT(DITP);
INTEGER ARRAY DITP;
OPTION PRIVILEGED, UNCALLABLE;

FUNCTION:
TH1S PROCEDURE INITIALIZES THE ASYNCHRONQUS CONTROLLER CHANNEL
IDENTIFIED RY DITP, THE DIAGNOSTIC OR SPEED SENSING CHANNELS OF THE
CONTROLLER ARE ALSO SET UP ON EACH CALL. THE CHANNEL MAY BE SET TO
IHE SPEED SENSING MODE OR INITIALIZED IO THE SPEED SET IN THE DIT.
IF THE DEVICFE WAS IN THE PROCESS NF WRITING A CHARACTER A SYNC IS
SENT TO RESTART THE WRITE. IF THE DEVICE IS ON A DATA SET, THE
DATA SET IS SET TO LISTEN FOR DATA SET READY.

INPUT:
DITP = SYSDB RELATIVE POINTER TO THE DIT FOR THE DEVICE,

hB - SET TO SYsbB ON THFE CALL.

TABLES ACCESSED:

oIT LPDT ILT
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DECLARATION:

PROCEDURE WAITFORIO(IOQX);
VALUE I1I0QX:? INTEGER IO0QX;
OPTION PRIVILEGED, UNCALLABLE;

FUNCTION:

THIS PROCEDURE CHECKS IF THE I/0 REQUEST ASSOCIA1ED wWITH I0QX HAS BEEN
COMPLETED.: IF IT HAS NOT, THE PCB INDEX OF THE CALLER IS SET INTO THE
THE I0Q ELEMENT AND THE CALLER TS WAITED UNTIL THE I/0 IS COMPLETED.
IF THE I/0:IS COMPLETED OR WHEN IT DOES COMPLETE AFTER THE CALLER IS
WAITED, THE COMPLETION STATUS AND TRANSFER COUNT/CONTROL RETURN ARE
RETURNED TO THE CALLER AND THE I0Q ELEMENT IS RETURNED TO THE FREE

POOL.

INPUT:

I0QX = THE INDEX,RELATIVE TO THE BASE OF THE I00 TABLE,OF THE 10Q
ELEMENT ASSOCIATED WITH THE REQUEST. THIS INDEX IS RETURNED
BY ATTACHIO WHEN A REQUEST IS UNBLOCKED., ’

TABLES ACCESSED:

100
RETURN:
0 78 12 13 15
, EEXKKRRRRKRERRKRRERRRKEREXRRRRRKR KKK KK
S5-1 * PCB * QUALIFYING * GENERAL *

* N{IMBER ¥ STATUS * STATUS *
EFERKRFERKRERRARRRRRCRKRERKKKERRKRRRKX

§=0 * TRANSMISSION LOG / CONTROL REIURNS*
EKERRKEEERREFRRRKRERRRRKERRRRRERKKBRRX

NOTE = TRANSMISSION LOG IS RETURNED WITH THE SAME SENSE AS THE COUNT
PARAMETER IN ATTACHIO (+=WORDS, =-=BYTES) AND BUFFER OFFSET
IS THE SAME AS THE TARGET PARAMETER.
CONDITION CODE =
CCE - REQUEST COMPLETED. IGQ ELEMENT RETURMED.

CCL = PCB NUMBER IS ZERO, INDICATING THE REQUEST IS NO
LONGER ASSOCIATED WITH A PROCESS.
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MPE/30 EXTERNAL I/U SYSTEM SPECS JAN 19,1976

PROCEDURE WAITFORIUX(TUQX)? o
VALUE TI0UX; INTEGER 10@X; ,
OPTION PRIVILFGED, UNCALLABLE;

FUNCTION:

THIS PROCEDURE CHECKS IF THE 1/0 REQUEST ASSOCIATED WITH IOQX HAS BEEN
COMPLETED. TI¥ IT HAS NOT, THE PCB INDEX UF THE CALLER 1S SET INTO THE
THE IDQ ELEMENT AND THe CALLER IS WAITED UNTIL THE I/0 IS COMPLETED.
IF THE I/0 IS COMPLETED OR WHEN IT DOFS COMPLETE AFTER THE CALLER IS
SAITED, THE CNOMPLETION STATUS, TRANSFER COUNT/CONTROL AND QMISC WORD
OF THE I00 ELEMENT ARF RETJRNED I THE CALLFR AND THE I0Q ELEMENT IS
RETURNED TU THE FREE POOL.

INPUT:
10Q% = THE INDEX,RELATIVE TO THE BASE OF THE 100 TABLE,OF THE 10Q

ELFMENT ASSOCIATED WITH THFE REQUEST. THIS INDEX IS RETURNED
BY ATTACBIO WHEN A REQUEST IS UNBLOCKED,

TABLES ACCcSSED:

10¢
RFETURN:
0 7 8 12 13 15~
KEAKEARRKRKRRRARKKKRNRERRFRRAXRERREKKE
S=1 * PCH ¥ QUALIFYING * GENERZL ¥

x NUMBER ¥ STATUS ¥ STATUS *
EEKEEERERRR KR RFSRARRRRRRKERF XK RRA KKK
5=0 - ¥ TRANSHMISSINN LOG / CONTROL RFTIURNS*
AXKEEKEREXRRREER RN KRR KRR K KRR KRR KK EX KX

NMOTE = THIS PROCEDURE RFTURNS THE SAME DATA AS WAITFORIO WITH THE
EXCFPTIUN THAT THE OMISC wORD UOF THE I0Q ELEMENT FOR THE
REQUEST 18 RETURNED IN [I'BE X REGISTER.

CONDITION CODE =

CCt = REQUEST COMPLFTED, IOQ ELEMENT RETURNEL.

CCL = PCH NUIMBER IS ZERO, INDICATING THE REOQUEST IS NO
LONGER ASSOCIATFD WITH A PRUCESS.
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DECLARATION:

. PROCEDURE WRITE2(TWOCHARS);
VALUE TRWOLCHARS; INTEGER TWOCHARS;
OPTION PRIVILEGED, UNCALLABLE?

b

FUNCTION:
THIS PROCFDURE WRITES IWO CHARACTERS TO THE SYSTEM CONSOLE DEVICE,
THE CHARACTERS ARE WRITTEN DIRECTLY WITHOUT USING THE TERMINAL I/O
SYSTEM,

INPUT:
TWOCHARS = CHARACTERS TO RE WRITTEW, THE FIRST CHARACTER OUTPUT IS

’ CONTALINED IN THE LEFT wvyTE AND THE SECOND CHARACTER IS
CONTAILINED IN THE RIGHT BYTE.

oB - SET TO SYSDhB

INTERRUPTS MUST KE DISABLED BEFORE THE CALL.

Ka NOTE:
* INTERRUPTS ARE NOT ENABLED BY THIS PROCEDURE.
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DECLARATION:

PROCEDURE ADDHEAD(NEW,LINKX,QN);
VALUE LINKX, ON; INTEGER LINKX, ON;
INTEGER ARRAY NEW:
OPTION PRIVILEGED, UNCALLABLE;

FUNCTION:
THIS PROCEDURE ADDS THE ELEMENT NEw TO THE BEGINNIMG OF THE SPECIFIED
QUEUE. ' .
INPUT:
NEW - SYSDB RELATIVE POINTER TO WORD ZERC OF THE ELEMENT TO
BE ADDED.
LINKX = INDEX INTO THE DIT OF THE wWwORD USED TO HOLD THE RESOURCE
OUEUE LIRNK.,
ON - THE NUMBER OF THE I/0 RESOURCE QUEUE TO WHICH THE NEw ELEMENT

IS TO BE ADDED.

’\a DB - SET TO SYSDB ON CALL

TABLES ACCESSED:

HEAD sSYsSD8
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DECLARATIONS

PROCEDURE ADDTAIL(NEW,LINKX,QN);
VALUE LINKX, ON; INTEGFR LInKX, ON;
INTEGER ARRAY NEw;
OPTION PRIVILEGED, UNCALLABLE;
FUNCTION:
THIS PROCEDURE ADDS THE ELEMENT NEw TO THE END OF THE SPECIFIED
QUEUE.
. INPUT:

NEW - SYSDB RELATIVFE PUINTER TGO WORD ZERO OF THE ELEMENT TO
BE ADDED,

LINKX = INDEX INTOD THE DIT OF THE WORD USED TO HOLD THE RESOURCE
QUEUE LINK,

ON = [HE NUMBER OF THE I/0 RESOURCE QUEUE TO WHICH THE NEW ELEMENT
[S TO BE ADDED,

Db = SET T SYsbB ON CALL

TABLES ACCESSED:
TAIL SYSDR
NOTE

INTERRUPTS ARF NOT ENABLED BY THIS PROCEDUKE.
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DECLARATION:

PROCEDURE AWAKETERMINAL(DITP):
INTEGER ARRAY DITP;
OPTION PRIVILEGED, UNCALLABLE;

FUNCTION:
THIS PROCEDURE SEARCHES THE [0Q OF THE DEVICE SPECIF1ED BY DITP AND
IF ANY BLOCKED REQUESTS ARE FOUND, THAT PRUGCESS IS AWAKEN TO RUN
THE TERMINAL MONITOR. IF NO BLOCKED REQUESTS ARE FOUND, AWAKEIO
IS CALLED TO RUN THE MONITOR IN THE SYSTEM I/0 PROCESS.
THE ATTEMPT TO RUN THE MONITORS IN A BLOCKED USER PROCESS IS DONE SO
THAT LONG DELAYS CAN BE AVOIDED BETWEEN I/0 OPERATICONS WHEKRE A
PROCESS SWITCH IS REQUIRED TO COMPLETE A SEQUENCE, SUCH AS A
PROMPT/READ INITIATION SEOQUENCE,

INPUT:
DITP = SYSDB RELATIVE POINTER TO DIT.

DB - SET TO SYSDB.

. TABLES ACCESSED:

DIT I10Q
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DECLARATION:

LOGICAL PRUCEDURE BREAKOK(DITP); -
VALUE DITP; POINTER DITP;
OPTION PRIVILEGED, UNCALLABLE?

FUNCTION:

THIS PROCEDURF CHECKS IF THE BRFAK ENARLED BIT IS SET IN THE DIT
AND THAT A FLUSH IS NOT IN PROGRESS. IT ALSO CHECKS

THAT THE TERY4TINAL IS NOT IN THE CONSOLE MODE., IF THE CONDITIONS
ARE SATISFACTORY A TRUE RETURN IS INDICATED.

INPUT:
DIIP = SYSDB RELATIVE POINTER TO THE TERMIMAL PRIT.
DB = S=T TO SYSDB ON CALL.
RFTURN
TRUE = BREAK ENABLED AND WNOT FLUSHING AND TERMINAL NOT

IN CONSOLE MODE,

FALSE = TERMINAL IN

CAONSOLE MODE OR BREAK NOT ENABLED OR ALREADY
OCCURED.

TABLES ACCESSED:

DIT LPDT

NOTE::

SSBRFAKOK IS AN ENTRY POINT TO THIS PROCEDURE,
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DECLARATION:

PROCEDURE CHECKINDEX(INDX,TBASE):
VALUE INDX; INTEGER INDX?
INTEGER ARRAY TBASE:;

OPTION PRIVILEGED,UNCALLABLE;

FUNCTION:
THIS PROCEDURE CHECKS THAT INDX IS VALID INDEX IN THE TABLE WHOSE

BASE IS TBASE. IF INDX 1S OUT OF THE TABLE BOUNDS OR NOT A VALID
INDEX THEN SUDDENDEATH 249 OCCURS.

INPUT:
INDX <« TABLE RELATIVE INDEX OF THE ELEMENT T0 BE CHECKED,
IF INDX 1S NEGATIVE AND TBASE IS THE SBUF TABLE THEN ONLY THE -
RANGE TEST 1S PERFORMED ON INDX.

TBASE = POINTER TO THE BSE OF THE TABLE COUNTAINING THE FLEMENT.

(i DB SET TO SYSDB.
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DECLARATION:
PROCEDURE CHKCHANMELOUE(ILTO);
VALUE ILTIO;
INTEGFR ILTOC;
OPTION PRIVILEGED,UNCALLABLE?
FUNCTION?
THIS PRUCEDURE MANAGES THE I/0 CHANNEL RESQUPCE SPECIFIED
IN WORD 0 OF (HE ILT TABLE. IT RELEASES THE CURRENT CON-
TROLLER FRNOM THE CHANNEL AND ASSIGNS THE FIRST QUEUED CON-
TROLLER TO THE CHANNEL RESOURCE, THE SI0O PROGRAM FOR THAT
CONTROLLER (S STARTHD,
INPUT:
ILTO - WORD 0 OF THE ILT TABLEZ FOR THIS CONTROLLER. IT CON=
TAINS THE I/0 CHANNEL RESOURCE QUEUE NUMBER,
NOTE

DB MUST BE SET TO SYS5DB.

TABRLES ACCESSFD:

HEAD BUSY DIT
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DECLARATION:

PROCEDURE CHECKTQUEUE(DITP);
INTEGER ARRAY DITP;
OPTION PRIVILEGED, UNCALLABLE?
FUNCTION:
THIS PROCEDURE DECREMENTS THE TERMINAL READ AND WRITE CDUNTERS AS
NECESSARY. FOR ANY DEVICES WAITING TO BE STAKRTED, IT SETS DSTATE TO
THE STATE STOPED IN NXTDSTATE AND CAUSES AN INTERRUPT SO THAT TIP
WILL STARTED THE RFQUESTED OPERATION,
INPUT:
DITP' = SYSDR RELATIVE POINTER TO DIT,

DB - SET TJ SYSDB.

TABLES ACCESSED:

DIT 1I/0 RESOURCE QUEUES SYSDS8

a_a
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DECLAPATION:

INTEGER PROCEDURE DEQUEUE(LINKX, ON):
VALUTE LINKX, ON; INIEGER LINKX, 0QW;
NPTION PRIVILEGED, UNMCALLABRLE:

FUNCTION:

TH1S PROCEDURF REMOVES TrF FIRST ELEMENT, IF ANY IN THE I/0 RESOURCE
. QUEUE NUMBRER 04 AND RETURWS IT, IF THE OUEUE IS EMPTY A =1 IS

KETURNED. THF LINK WARD IN THE RETURNED ELEMERT IS SET TO ZERD

AND THE REST Of THE QUEUE IS LINKED TO THE HEAD OF THE LIST.

INPUTS
LINKX = LINDEX INTO THE DIT OF THE WORD USED TO HOLD THE RESOURCE
QUEUE LINK.
ON - THE NU4BER OF THE I/uU RESOURCE QUEUE TQ WHICH THE NEW ELEMENT

1S TO BE ADDED.

nA = SET TU SYSPDB 0§ CALL

RETURN:

SYSDB RELATIVE POINTER TOQ THE JDIT OF THE FIRST ELFMENT IN THE QUEUE.
[F THE QUEUF WAS EMPTY, A -1 IS RETURNED,

TABLES MCCESSFED:

DIT HEAD
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DECLARATION:

PROCEDURE DMONITOR(DITP, ID, P1, P2);
VALUE 1D, P1, P2; INTEGER ID, P1, P2;
INTEGER ARRAY OITP;

OPTION PRIVILEGED, UNCALLABLE;

FUNCTION:

DEPENDING ON THE MONITORING CODE FIELD IN DLAST OF THE DIT,

THIS PROCEDURFE WILL CREATE A FOUR wWORD MONITOUR ENTRY AND PLACE IT IN
A TABLE ( 2 SYSBUFS WHOSE BASE TS5 IN DB+ 66). THE-FIRST WORD OF THE
ENTRY CONTATNS ID.(12:4) AND THE TIME FROM THE LAST EVENT., THE 2ND
WORD HOLDS THE UWIT NUMBER, DS[ATE, DSET STATUS BITS AND OTHER FLAGS.
THIS ROUTINE CAN ALSQO BE DIRECTED IO FURM A TIME HISTOGRAM OR CALL
HELP.

INPUT:

DITP

SYSDB RELATIVE POINTER TO THE DIT

1D - IDENTIFIES THE CALLING PLACE . USED WITH MONITORING CODE TO
: DETERMINE IF A MONITORING FUNCTIDN IS TO BE EXECUTED.

Pl - PARAMETER 1, TO BE SAVED IN THE 3RD WORD OF THE ENTRY.

P2 = PARAMETER 2, TO BE SAVED IN THE 4TH WORD OF THE ENTRY.
IF =1 THEN:A DEFAULT SEI OF FLAGS IS SAVEVL.

DB - SET TO SYSDB.
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DECLARATION:

PROCEDURE DOCIO(GRDER,DEVICE):;
VALUE URDER, DEVICE; INTEGER QRDER, JFVICE;
OPTION PRIVILEGED, UNCALLABLE;

FUNCTIOMN:
THIS PROCEDURE OQUTPUTS THE CONTROL WORD ORDEF TO THE DEVICE WITH A CIO

INSTRUCTION. IF THERE IS AN NON RESPUNDIWNG T/0 INSTRUCTIOMN ERROR, THE
PROCEDUJRE IOFAILURE TS CALLED, RESULTING Ii A SUDDENDEATH.

IMNPUT:
OPDPFR = THE WQORD TO RE OQUTPUT WITH A CT0Q INSTRUCTION,

DEVICE = IF GREATER THaM 128, THEN [T IS ASSUMED TO BE A DIT POINTER
AMD THE DRT NUMHBER 1S OBTAINED FROM THE ILT ASSOCIATED WITH
THF. DEVICE POINTEL TO BY THE DIT POINTER.
IF EQUAL (JR LESS THAN 128, DEVICE IS ASSUMED TO BE A DRT NUMB
NUMBFR AND THE L/0 IS DONeE DTRECTLY TO THAT DRT.

RETURN:

I1F CI0 TMSTRUCTION ACCEPTEN THEN A NURMAL RETURN,. IF AN I/0
INSTRUCTIOWY ERROR, THER NO RETURN,

TABLES ACCESSED:

DIT TLT
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MEG/OU ANIGEYAL 47U OL1DIEM JDPELD MAK 18,1Y/0

DECLARATION:

PROCEDURE DSET1;
OPTINN UNCALLASLE, PRIVILEGED

FUNCTION:

THIS PROCEDURE HANDLES INTERRUPTS OF THE FIRST DATA SET CONTROLLER.,
THIS BOARD HAS THE CA AND CD CONTROL SIGNALS AND MONITORS THE CF

AND CC STATUS LINES. IF CA ' RISES A DATA SET READY SERVICE REQUEST
GENERATED FOR THE TERMINAL MUNITOR. IF CA FALLS, A DISCONNECT
REQUEST IS GENERATED., WHEN CF FALLS, A CARRIER FAlL TIME OUT IS
INITIATED AND WHEN CF RAISES ANY CARRIER FAIL TIME OUTS ARE ABORTED.

INPUT:

' WHEN EXECUTION BEGINS, DB IS SET ™ THE ILT FOR THE ASYNCHRONOUS
TERMINAL CONTROLLER ASSOCIATED WITH THIS DATA SET CONTROLLER.
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GECLARATLOG e

FRACEDURE DSET2:
OPTIUN UNZALLAGLE, PEIVILEGED

FURCTION:

THIS PROCEDURF HANDLES INTRRRUPTS OF THE SeCOND DATA SET CONTROLLER,
THIS BOARD HAS THE CH AND SA CONIRIOL SIGYALS AND MONITORS THE CR

AND SB STATUS LInNES. (F Cp AHO SR AKF ROTH UP AND THE DEVICE

I8 Ta CHE TUoN TO A4RITE STATFE, A~ INTFRRJPT INDICATING THFE

TURN TO WKITE IS COMPLETE IS CAUSED ON THE TEPMINAL CONTROLLER.

[F THE TEPATNAL IS DOING NOTHING OR WRITING ANMD Sk FALLS, A

BRELAK SERVICEZ REQUEST [S SENT TN THE TERMINAL MONITOR,

INPUT:

WHEN EXECUTION BREGIANS, PR 1S SET TO THE 1LT FOR THE ASYNCHRONOUS
TERMINAL CUNTRULLER ASSOCIATED w(TH THIS DATA SET CONTROLLER.

TARILES ACCIKSSED:

nEAD Tall SYHUH




HUPE/ 3D LEikRheY. (210 S7SWRe SPECS MAF 16,1076

DECLARATION:

PRICEDURE EOFCHECK(IOQP,BUF,CWT,HARDCHK)?
VALUF I00QP,BUF,CNT,HARDCHK?

POINTER IOOP;

DOUBLE BUF;

INTEGER CNT,HARDCHK;

OPTION PRIVILEGED,UNCALLABLE;

FUNCTION:

THIS PROCEDURE CHECKS ¥OR AN END=OF-FILE CONDITION BASED
EITHFR ON THE ECF CONDITION WHEN THE LAST RECGRD WAS READ OR THE
EOF CONDITION OF THE CURRENT READ DATA. IF THE BUFFER POINTER
Is ZFRO, THE EOF CONDITION IS BASED ON THE LAST CONDITION STORED
IN THE LOGICAL TO PHYSICAL DEVICE TABLE (LPDT). IF THF BUFFER
POINTER IS NON=ZERO, THE CHECK IS BASED ON THE CURRENT HARDWARE
EOF CONDITION IN THE LPOT AND THE DATA CONTAIMED IN THE BUFFER.
THE EOF CONDITIOCN FOUND IS INSERTED INTU THE LPDT. IF AN EOF
CONDITION IS DISCOVERED, THE ENF TYPE WILL BE RETURNED IN THE
QUALIFYING STATUS OF THE 100, WHILE THE GENERAL STATUS WILL BE
SET TO Tw0O AND THE COUNT 1N THF I0Q WILL BE SET TO ZERO.

A HARDWARE EOF IS RETURNED IF THE HARDWARE EOF CONDITION IF FOUND IN
i i THE LPDT OR A ":EOF:" TS FOUND IN THE BUFFER,

THE FOLLOWING TWO TABLES DEFINE THE EOF CONDITION RETURNED IMN
THE 100 FOR EACH LEVEL OF CHECKING. THE LEVEL 1S TAKEN FROM
PARAMETER ONE BITS 13=15 OF THE 100Q.

PREREAD CHECK (BUF = 0)

"CURRENT LPDT CONDITION

NONE HARDWARE DATA DEPENDENT FEOF
(0) (1) (2=7)

CLO - - -

HE - , EOF (1) -

EV 2 - EOF (1) EQF(2=7)

CE33 - EQF (1) EQF (2-=7)

KL 4 - EOF (1) EQF(2=-7)

5 - - -
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POST READ CHECK (RIF <> 0)

EOF CONDITION FOUND

NONE HARPD. DATA EOD HELLO BYE JOB EOJ

0) (1) (2) (3) (4) (5) (6) (7)
CLO - FOF(1) = - - - - -
R E 1 - EuF(1) = - - - - -
F v 2 - EQF(1) EOQF(2) EQF(3) =~ - EOF (6)
CE 3 - EGF (1) EOF(2) = EOF(4) EOF(S) EOF(6) =~
K L 4 - EJUF (1) EQF(2) = - - EOF(6) EOF(7)

5 - - - - - - - -
NOTE TAAl NO EOQF CHECK IS MADE IS THE 10Q FUNCTION CODE IS NOT
OF TYPFE READ (FUNCT = 0),., NO DATA EOF CHECK IS MADE IF CNT = 0.

INPUT:

[00P « S5YSDOH RELATIVE POINTER TO THE 1/0 QUEUE ELEMENT ASSOCIATED
WITH THIS REQUEST. THE CHECKING LEVELS IN ICOP(QFAR1).(13:3)
ARE AS FOLLOWS:

0 = RESET AND READ
1 - CHECK FOR HARDWARE EOF, INCLUDING ":EOF:"
2 - CHECK FOR DATA FEAD EOF TYPES
( EOF ON ":DATA", ":FOD", AaD ":J0B":
BACKSPACE ":DATA"™ AND ":JOE".)
3 = CHECK FOR SESSION READ EQF TYPES
( EQJF ON "DATA","HELLO","BYE", AND "J0B;
BACKSPACE "DaTA®" ,"J0OB", AND "HELLO",)
4 - CHECK FOR JOB READ FOF TYPES
( EOF ON ":DATA",":JOR", AND ":IEOQJ";
BACKSPACE ":DATA" AND ":JUB".)
5 = SXIP ALL EUF CHECKS

BRUF = THE DOUBLE wiRD ABSOLUTE ADRESS OF THE STARPT UF THE DATA
BUFFER, ‘

CNT = THE NUMBER OF WORDS (+) OR BYTES (=) 1IN THE DATA BUFFER.,
HARDCHK = THE TYPE OF HARDWARE EOF ":&0F:" CHECK TO BE MADE,
OMIT "etelre” CHECK

> 0 = CHECK FOR ASCII ":EOF".

< 0 - CHECK FUR COLUMN BINARY ":ECGF:",
NOTE: THE COLUMN BINARY CHECK OMITS ALL OTHER DATA CHECKS

~
<
]
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OUTPUT:

THE EOF CONDITION IS RETURNED TO THE CALLER VIA THE STATUS WORD
CONDTION CODFE,

CCE = NO EOF WAS FOUND. :
CCL - AN EOF CONDITION wAS FOUND, BACKSPACE THE BUFFER,
CCG = AN EOF CONDITION WAS FOUND, DO NOT BACKSPACE THE BUFFER.

THE QUALIFYING STATUS RETURNS ARE:

NO EOF

HARDWARE EOF, INCLUDING ":EOQF:"
":DATA" TYPE EOF

":EOD" EOF

"HELLO" EOF

~NON e WN=O
[ IO I R B B N BN |

“BYE" EOQOF
":JOB" TYPE EOF
":EQJ" EOF

THE ABOVE CODES ARE ALSO INSERTED INTO THE LPDT ON A POST=READ CHECK

NOTE:

DR MUST BE SET TU SYSDB,

TABLES ACCESSED:
109 LPDT
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OFECLARATION:

INTEGER PROCEDURE GETSBUF(TYPE):
VALUE TYPE; INTEGER TYPE;
OPTINN PRIVILEGED, UNCALLARLE:;

FUNCTION:

THIS PROCEDURE GETS AN FLEMENT FROM THE SBUF TABLE AND PETURNS

A SYSDB RELATIVE POINTER TUu THE ELEMENT. IF THE PRIMARY TABLE IS
EMPTY THEN TYPE SPECIFIES wHETHER THE PRUCESS 1S TO BE IMPEDED OR AN
ELEMENT 1S TO BE GOTIEN FROUM THE SECONDARY TABLE. IF THE PROCESS

1S NOT TO AE TMPEDED AND THE SAUF TABLEL [S EMPTY, A ZERO

POINTER [S RETJRNED,

INPUT:
TYPF =~ ACTTON IF ELEMENT IS UNAVAILABLE
0 - IMPEDF CALLER '
1 = GET ONLY FROM PRIMARY TARLE. RETURN ZERO IF TABLE EMPTY
2 = GET FROM SECONDARY AREA IF PRIMARY TABLE EMPTY. IF BOTH
EMETY RETURN ZERO.
DR SET T SYSDB ”ﬁ>
RETURN ¢

SYSDB RELATIVE POINTER TO THE GOTTEN FLEMENT OR ZERO IF NONE IS
AVAILABLE AND THE CALLER WAS NUT TO BE UAPEDED,

TABLES ACCESSED:

SBUF SYSDB

NOTE:

THIS PROCEDHURE IS AN ENTRY POINT TO GETT8UF.
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DECLARATION:

INTEGER PROCEDURE GETTBUF(LYPE):;
VALUE TYPE; INTEGER TYPE;
OPTION PRIVILEGED, UNCALLABLE:

FUNCTION:
THIS PROCEDURE GETS AN ELEMENT FROM THE TBUF TABLE AND RETURNS
A SYSDB RELATIVE POINTER TO THE ELEMENT. IFf THE PRIMARY TABLE IS
EMPTY THEN TYPE SPECIF1lES wHETHER THE PROCESS 1S TQ BE IMPEDED OR AN
ELEMENT IS TO BRFE GOTTEN FROM THE SECONDARY TABLE. IF THE PROCESS
IS NOT TO BE IMPEDED AND THE TBUF TABLE IS EMPTY, A ZERO
POINTER IS RETURNED.
INPUT:
TYPE =« ACTION IF ELEMENT (S UNAVAILARLE
0 - IMPEDE CALLER
1 = GET ONLY FROM PRIMARY TABLE. RETURN ZERO IF TABLE EMPTY

2 = GET FROM SECONDARY AREA IF PRINARY TABLE EMPTY. IF BOTH
EMPTY PETURN ZERO. '

{2ii DB SET TD SYSDB

RETURN:

SYSDB RELATIVE POINTER TO THE GOTTEN ELEMENT OR ZERO IF NONE IS
AVAILABLE AND THE CALLER WAS NOT TO BE IMPEDED.

TABLES ACCESSED:

TBUF SYSOB

NOTE:

GET100 AND GETSBUF ARE ENTRY PUINTS TO THIS PROCEDURE.
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DECLARATION:

PROCEDURE G IP;
OPTION PRIVILEGFD,UNCALLABLE ,INTERRUPT;
FUNCTTON:
THIS PROCEDURE PROCESSES INTERRUPTS FOR ALL SIC DEVICES. 1T SAVES
THE HARDWARE STATUS IN THE DIT AND AWAKENS THE MUNITOR FOR
THIS DEVICE. TF THE DEVICE IS NOT OWWNED, GIP WILL SET STATE 6 FOR
SIODM. THIS WILL CAUSE THE DEVICE RECOGHITION SEQUENCE TO BEGIN,
INPUT:

NONE

NOTES

DB MUST BE SET TO THE ILT TABLE ON ENTRY

TABLES ACCESSED

DIT ILT 5YSDB
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DECLARATION:

INITCHANNEL(DITP)?
INTEGER ARRAY DITP:
OPTION UNCALLABLE, PRIVILEGED:

FUNCTION:
THIS PROCEDURE INITIALIZES THE INPUT, OUTPUT AND DATASET CONTROLLER
CHANNELS FOR THE DEVICE SPECIFIFD BY DITP. THE INPUT CHANNEL IS
INITIALIZED WITH ECHO QFF AND TO SPEED SENSING IF. THE SPEED SENSING
FLAG IS SET IN THE DIT OTHERWISE IT IS SET TO THE SPEED SPECIFIED IN
IN THE DIT. THE WRITE CHANNEL IS INITIALIZED TO THE PARITY CONTROL
STATE AND SPEED SET IN ThE DIT., 1IF THE SPEED WAS UNDEFINED, IT IS
SET TO 2400 BAUD,

INPUT:
DITP = SYSDB RELATIVE POINTER TO DIT.

D8 - SET TO SYSDBR,
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DECLARATION:

PROCEDURE IOFAILURE( DRTN, DITP );
VALUE DRTN? INTEGER DRTN;
ARRAY DITP;

ODPTION UNCALLABLE, PRTIVILEGED;

FUNCTION:

THIS PROCED!URE IS CALLED WHENEVER AN 1/0 INSTRUCTION FAILURE IS
DETECTED. IF 'THF CONSULE HAS BEEN INIJTIALIZED A SUDDENDEATH 201
OCCURS, OTHERWISE AN TRRECOVERABLE HALT OCCURS., IN ADDITION, THE DRT
AND LOGICAL DEVICE NUMBFR NF THE DEVICE ARE CUTPUT ON THE SYSTEM
CONSNLE. IF THE FAILURE OCCURS ON THE SYSTEM CUONSOLE, A HALT 15
OCCURS AND N0 MESSAGE IS NUTPUT.

INPUT:
DRTN = DRI NUMBER TO WHICH THE I/0 INSTRUCTION WAS DIRECTED.
DITP = TF NOT ZERO THFN A SYSPB RELATIVE POINTER TO THE DIT OF THE
DEVICE T WHICH THY /0 INSTRUCTIUN WAS DIRECTED. IF NOT ZERO

THEN THE LOGICAL DEVICE NUMBER WILL ALSQUO BE PRINTED BEFORE
THE SYSTEM FAILURE 201 OCCURS.
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DECLARATION:

PROCEDURE IOIMPEDE(TABLE):
VALUE TABLE; POINTER TABLE:
OPTION PRIVILEGED,UNCALLABLE;
FUNCTION:
THIS PROCEDURE IMPEDES THE CURRFNT PRUCESS AND APPENDS THIS PROCESS
TO THE LIST WALTING FOR THE RESOURCE SPECIFIED IM THE CALL.
INPUT?
TABLE = SYSDB RELATIVE POiNTER TO THE RESOURCE TABLE THAT THIS
PROCESS IS TU BF APPENDED T0,
TABLES ACCESSED:

pCB I0Q0 TBUF SBUF
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DECLARATINON:

LOGICAL PROCEDURE IUMESSAGE(LEST,CATN,P1,P2,P3,P4,DITP,BUF,CONT);
VALUE DEST,CATN,P1,P2,P3,P4,DITP,RUF,CONT;

INTFGER DEST,CATnN,P1,P2,P3,P4,8UF,CONT;

INTEGER POINTER DITP?

OPTION VARIABLE,PRIVILEGED,UNCALLABLE?

FINCIION:

THIS PROCEDURFE FORMS THE IATERFACE Br'TWEEN THE I/0 SYSTEM AND THE
MESSAGE SYSTEM OF MPE. ITS MAJNR FUNCTION IS TO PROVIDE A BUFFER
BETWEFN THE SYSTEMS SINCE THE [/0 DOES NIJT RUN IN A PROCESS.,

THE PROCEDURE GFTS AN I10Q ELEMENT, CONSTRUCTS THE FOGLLOWING BLOCK
OF DATA, LINKS THF BLOCK TO TH& I[/0 MESSAGE LTST, AND WAKES THE I/0
MESSAGE PROCESS:

WORD USE
0 = LINK 6 - P4
1 - DEST 7 = DITP
2 = CATN 8 = RUF
3 - P11 9 = CUNT
4 - P2 10 ~ VARIABLE MASK
S

- p 3 /)3

INPUT:
THE [NPUT PARAMETERS CORKESPOND TO THE PARAMETERS IN PUTMESSAGE
EXCEPT AS FOLLOWS:
IF A REPLY IS EXPECTED, THEN
DITP = A SYSDB RELATIVE POINTFR TO THE DEVICE INFOMATION TABLE.
BUF = THE WORD OFFSET FRUOM WORD O OF THE DIT TO WORD 0 OF THE
REPLY BUFFER,
RETIURN
FALSE = NO IU0Q ELEMENT AVALILABLE,

TRUE = MESSAGE HAS REFEN OQUEUED FUR OUTPUT

NOTE @

DB MUST BE SET T SYSDB,
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DECLARATION:

PROCEDURE IOMESSPRAOC;
OPTION PRIVILFGED,UNCALLABLE;

FUNCTION:

THIS PROCEDURE IS THE PROCESS INTERFACE BETWEEM IOMESSAGE AND
PUTMESSAGE, AND LOGERRQOR AND LOG, IT DOES THIS BY TRANSFERRING
THE INFOMATION CONTAINED IN THE ELEMENT TO THE APPROPRIATE ROUTINE
AND RETURNING THE ELEMENT TO THE FREELIST. IF A MESSAGE REPLY IS-
EXPECTED, THE PROCEDURE wILI. CALL INwWAKE TO AWAKEN. THE I/0 WHEN
THE REPLY HAS BEEN RECEIVED.

INPUT:

NONF.

OUTPUT:

NONE

Q TABLES ACCESSED:

DIT I0O
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OFECLAPATION:

PROCEDURE IOUNIMPEDE(TABLE):
VALUE TABLE: POINTER TABLE:;
OPTION PRIVILEGED,UNCALLABLE;

FUNCTION:

THIS PROCEDHRE REMOVES THE I/0 IMFEDIMENT ASSOCIATED WITH THE HEAD
PROCESS WAITING FOR [HE TAHBLE REFERENCED IN THE CALL.

INPUT

TABLE -~ SYSD8 RELATIVE PUINTER TO THE RESOURCE TABLE,

TABLES ACCESSED:

pPC8 100 TBUF SBUF
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DECLARATION:

PROCEDURE LDEVNOTRDY(DITP);
VALUE DITP;

POINTER DITP;

OPTION PRIVILEGED,UNCALLARLE?;

FUNCTION:
THIS PROCEDURE SENDS A "NOf READY" MESSAGE TG THE SYSTEM
CONSOLE FOR THE DEVICE SPECIFI&D BY DITP.
INPUT:
DITP = A SYSDB RELATIVE POINTER TO THE DEVICE INFORMATION TABLE.
NOTE:

DB MUST BE SET TU SYSDB

TABLES ACCESSED:

- NONE
<
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DECLATATILION:

PROCEDURE LUOGERROR(DITP,IOQP,FERRSTAT);
VALUE DITP,INOP,ERRSTAT;

INTEGER ERRSTAT?

INTEGER POINTER DITP,TOUQF?

OPTION PRIVILEDEG,UNCALLABLE?;

FUNCTTON:

THIS PROCEDURE PROVIDES [HE INIERFACEKE BETWEFN THE 1/0 SYSTEM AND
THFE LOG PROCEDURE FOR I/0 ERROR LUGGING. IT OBTAINS A TBUF,
CONSTRUCTS THFE FULLOWING BLOCK OF CATA, AND AWAKENS IOMESSPROC:

wORD USE

0 = LINK 1 - DITP

2 - HARDWARE ERROR STATUS 3 = QFLAG
4 - QLULEV 5 = OMISC
6 = QODSTN 7 = OADDR
8 = QFUNC 9 = OWBCT
10 - QPAR1 11 = OPAR2
12 - OSTAT

13 - (4:4) - DEVICE SURIYPE, (8:8) « DFVICE TYPE
14 - (0:8) = UMIT NUMBER, (8:8) = DRT NUMEBER

INPUT:

DITP = A SYSOB RELATIVE POINTER TO THE DEVICE INFORMATION TABLE
I0QP - A SYSDB RELATIVE POINTER [0 THE I/0 QUEUE ELEMENT

ERRSTAT = THE [/0 HARDWARE STATUS AT THE TIME OF THE ERROP

NOTE ¢

DB MUST BF SET TU SYSDPB.

TABLES ACCESSFD:

DIT [NO TRUF

NOTE:

DB MIST HE SET Ta SYSDB.

@’
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DECLARATION:

PROCEDURE MASTERCLEAR(DITP);
INTEGER ARRAY DITP;
OPTION UNCALLABLE, PRIVILFGED:
FUNCTION:
THIS PROCEDURE ISSUES A MASTER éLEAR CONTROL FOLLOWED BY A CLEAR
INTERRUPTS CONTROL TO THF CONTROLLER IDENTIFIED BRY DITP., THE SIO .
PROGRAM FLAGS AND COUNTS ARE CLEANED UP AS IF A VALID SIO
COMPLETION HAD OCCURED. ' )
INPUT:
DITP = SYSDB RELATIVE POINTER TO DIT.

De - SET TO SYSDB,

N
¢

PAGE 217



MPE/30 INTERMAL

DECLARATION:

MPXWRTITF( DATA, DITP);

I/0 SYSTEM SPECS MAR 18,1976

VALUE FUNCTION; INTEGER FUNCTION;

INTEGFER ARRAY DITP:

DPTION UNCALLABLE, PRIVILEGED:

FUNCTIUN

THIS PROCEDURE (uTrUTS THE WORD DAiA T THE DEVICE IDENTIFIED BY
pITP., IF IT IS A SYNC CHARACTER, DATA 1S
SYNC CHARACTER FOR THF CURRENT PARITY RELING GENERATED.
IF A SYNC CHARACIFRK [S TUQ bE OUTPUL AMD THE DEVICF IS ALREADY WAITING
FOR A WRITE INTERRUPT THEwW NO ACTION IS TAKEN, '

INPUT:

DITP = SYSDAR PRELATIVE PUINTER TO DIT.

MODIFED TO BE.THE PROPER

DATA = WORD TO BE OQUTPUT TO THE UNIT IDE~TIFIED BY DITP.

DB - SET TD SYSDB.
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DECLARATION:
PROCEDURE RETURNIOQ(CIOQP):
VALUE I0QP; POINTER IOQOQOP:
OPTION PRIVILFGED, UNCALLABLE:
FUNCTION:
THIS PROCEDURF RETURNS THE ELEMENT POINTED TO BY I00P 10 THFE FREE
LIST OF THE, I0Q TABLE. IF A PROCESS HAS BEEN IMPEDED .
WAITING FOR AN ELEMENT FROM THE TASLE, THE IMPEDEMENT IS REMOVED.
INPUT:
I0QP = SYSDB RELATIVE POINTER TO THE ELEMENT TO HE RETURNED

OB SET TO SYSDB

TABLES ACCESSED:

SYsSbB 10Q

NOTE:

THIS PROCEDURE IS AN ENTRY POINT TO GETTBUF,.
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DFCLARATION:

PROCENURE RETURNSBUF (SBUFP):
VALUE SBUFP: POINTER SBUFP:;
OPTION PRIVILEGED, UNCALLABLE;
FUNCTION:
THIS PROCEDURE RETURNS THE ELFYENT POINTED TO BY SBUFP TO THE FREE
LIST OF THE SRUF TABLE. IF A PROC&SS HAS BEEN IMPEDED
wAITING FDOR AN ELEMENT FRNM THE TABLE, TAE IMPEDEMENT IS REMOVED.
IMPUT:
SBUFP = SYSOB RELATIVE POINIER IO THE FELEMFNT TO BE RETURNED

DB SET T SYSDH

TABLES ACCESSED:

SYSDR SBUF

NOTF 3

THIS PROCEDURE IS AN ENTRY POINT TO RETURNTRUF,
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DECLARATION:
PROCEDURE RETURNTBUF (TBUFP):
VALUE TBUFP; POINTER TBUFP;
OPTION PRIVILEGED, UNCALLABLE;
FUNCTION:
THIS PROCEDURE RETURNS THE ELEMENT POINTED TO BY TBUFP TO THE FREE
LIST OF THE TBUF TABLF. IF A PROCESS HAS BEEN IMPEDED
WAITING FOR AN ELEMENT FROM THE TABLE, THE IMPEDEMENT IS REMOVED. -
INPUT:
TBUFP = SYSDB RELATIVE POINTER TO THE ELEMENT TQ BE RETURNED

OB SET TO SYSDB

TABLES ACCESSED:

SYSDB TBUF

NOTE:

GETIOQ AND GETTBUF ARE ENTRY POINTS TN THIS PROCEDURE.
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DECLARATION:
PROCEDURE SENDSYNC(NEWDS,DITP);
VALUE REWDS? INTEGER NEWDS;
INTEGER ARRAY DITP;
OPTION PRIVILEGFD, VNCALLABLE:;
FUNCTION:
THIS PROCEDURF StTS THE LEVICE DSTATE TO NEWDS AND SENDS A
SYNC CHARACTER OUT, CAUSING AN INTERRUPT ON THE ASYNCHRONOUS
MPX. THE INTERRUPT HANDLER TIP, THEN TAKES APPROPRIATE ACTION
INPUT:
NEWDS = NEW DSTATE TO BF SET INTO DSTATE OF THE DEVICE.
DITP = SYSDB RELATIVE POINTER TO DIT.

DR - SET TO SYSDR.

TABLES ACCESSED:

DIT
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DECLARATION:
SETREADFE.RROR(IOOP,ENUMB);
VALUE ENUMB; INTEGER ENUMB;
INTEGER ARRAY [0QP;
OPTION PRIVILFGED, UNCALLABLE;
FUNCTION:
THIS PROCEDURE SETS THE ERROR NUMBER ENUMB INTO THE READERRORS
FIELD OF THE IQQ ELEMENT POINTED TO BY IUQP. THE ERRCR NUMBER IS
NOT CHANGED IF ENUMB IS LESS THAN THE CURRENT VALUE OF READERRORS.
INPUT:
I10QP =« SYSDB RELATIVE POINT ER TO THE I00 ELEMENT.
ENUMB = ERROR NUMBER,

DR - SET TO SYSDB

TABLES ACCESSED:

100
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DECLARATION:

PROCENURE SETTERMTYPE(TYPE,INSPD,0UTSPD,DITP); '
VALUE TYPE, INSPD, OUTSPD; INTEGFR TYPE, INSPD, OUTSPD;
ARRAY DITP; OPT10H PRIVILEGED, UNCALLABLE;

FUNCTION:

THIS PROCEDURE CHECKS FOR A VALID TYPE SPECIFICATION AND CHECKS
THAT THFE SPEED IS ALLOwWED. IF THt SPEFD AND TYPE ARE CORRECT,
IT SETS THE TYPF INTO THE OIT AND SETS THE SPEED AND SYNC COUNTS

INPUL?
TYPF - TERAINAL TYPE AS SPECIFIED IN THE MPE ERS
INSPD = TIJPUT SPEED NUMBER
N - 240 4 - 30 CPS
1 - 240 CPS 5 -« 15 CPS
2 = 120 CPS 6 - 10 CPS
3 - 60 CPS 7 =- 14 CPS
DUTSPD = OUTPUT SPEED NUMBER
VALUES SAME ASs INSPD
DITP - SYSDB RELATIVE POINTER I'D DIT.
0]:] - SET TO SYSDB.
RETURN ¢

CCL = SPEED UR T{PE INCURRECT DR INCOMPATABLE

CCG = NEW TYPE, SPEED AND SYNC COUNTS SET

TARLES ACCESSED:

DIT
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DECLARATION:

LOGICAL PROCEDURE SSBREAKOK(DITP);
VALUE DITP:; POINTER DITP;
OPTION PRIVILEGED, UNCALLABLE;
FUNCTION:
THIS PROCEDURE CHECKS IF THE SSBREAK ENABLED BIT 1S SET IN THE DIT
AND IF THE SSBRREAK OCCURED BIT IS CLEAR IM ThE LPDT. IT ALSO CHECKS
THAT THE TERMINAL IS NOT IN THE CONSOLE MOUE. TIF THE CONDITIONS
ARE SATISFACTORY A TRUE RETURN IS INDICATED, :
INPUT:
DITP = SYSDB RELATLVE POINTER TQ THE TERMINAL DIT,

DB = SET TO SYsSDB dN CALL.

RETURN:

TRUE = SSBREAK ENABLED AND NOT ALREADY GCCURED AND TERMINAL NOT

{ IN CONSOLE MUDE.
a FALSE = TERMINAL IN CANSOLE MODE OR SSBREAK NOT ENABLFED OR ALREADY
OCCURED.

TABLES ACCESSED:

DIT LPDT

NOTE:

THIS PROCEDURE TS AN ENTRY POINT TN BREAKOK.

.
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PECLARATION:

PROCEDURE SUINDM(NITP,FLAGS):;
VALUE DITP,FLAGS; INTEGER POINTER DITP; LOGICAL FLAGS:?
OPTION PRIVILEGED,UNCALLABLF;

FUNCTION:

THE SIO DEVICE MONITOR CONTPOLULS ALL SYSTEM RELATED ACTIVITY FOR
ALL SIU DEVICES IN THF SYSTEM. IT USES A STATE DKIVEN EVENT
ALGORITHM TO CETERMINE WHAT ACTION TO TAKE WHEN IT IS CALLED.
THE STATES ARE AS FOLLOWS:

0 = ‘START REQUEST
1 = NOT USED

2 = CALL DRIVER INITIATOR

3 = CALL DRIVER COMPLETUR

4 ~ UJNUSED

5 = COMPLETE REQUEST

& = UNEXPFCTED INTKRRUPT

7 = START UPERATOR INTERVENTION #AAILT
10 = AAIT FOR OPERATOK INTFRVENTION (RESTART AT STATE 0)
11 = «AIT FUR DATA MAKEPRESENT AND FREEZFE

12 = WAIT FOR INITIATUR CODE MAKEPRESENT AND FREEZE o
13 =« WAIT FOR I/0 COMPLETION ;
14 = WAIT FOR DEVICE CONTROLLSR AVAILABLE /"3)
15 = JNUSED Lo
16 = WAIT FOR INTTIATOR CUDPE MAKEPRESENT
17 = 4WAIT F3R CuMPLeTOR CODE MAKEPRESENT

INPUT:

DITP = SYSDB RELATIVE POINTER 10 THF DIT REOUIRING SERVICE

MUST BE ZERD
N3JT USED
MUST HE Z=Zki)

FLAGS.(0:10)
S(12:1)
-(14:2)

OB MUST BRE SET Al SYSDo

TABLES ACCESSFD:

DIT I09Q CST DSTC DLT TLY LT
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DECLARATION:

PROCEDURE STARTIO(DITP,SIOP,QUEUE);

VALUE DITP,SIOP,QUEUE; INTEGER PUINTER DITP,SIOP;
LOGICAL QUEUE;

OPTION PRIVILEGED,UNCALLABLE;

FUNCTION:
THIS PROCEDURE STARTS AN I/0 PROGRAM DIRECTED 10 THE PHYSICAL
DEVICE SPFCIFIED BY DITP., IF [HE I/0 CANNOT BE STARTED BECAUSE THE
DEVICE CONTROLLER UR CHANNEL IS BUSY, THE CALLER 1S INFORMED VIA
THE CONDITIOWN CNDE AND, [F QUEUE IS SET [RUE, THE DIT WILL BE
APPENDED TO THE CHANNEL REQUEST QUEUE.

INPUT:
DITP = SYSDB RELATIVE POINTER TO THE DIT
SIOP = SYSJR RELATIVE POINTER TO THE START OF THE I/0 PROGRAM

QUEUE = IF TRUE,.  THE DITP WI1LL BE APPENDED TO THE CHANNEL REQUEST
: QUEUE IF THE I/0 PROGRAM CANNOT BE STARTED. NOTE THAT SIOP
- MUST BE THE SAME VALUE AS SIOP IN THE ILT TABLE IF THIS
’ OPTION IS USED,

DB MUST BE SET TO SYSDB

RETURN
CONDITION CODE -
CCE - I/0) PROGRAM STARTED

CCG = 1/ PROGRAM NOT STARTED, DEVICE CONTROLLER BUSY
CCL - I/0 PROGRAM NO7T STARTED, CHAANNEL BUSY

TABLES ACCESSED:

PIT ILT
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OFCLARTTON:

PROCEDURE SYSTOPRNC:
OPTION PRIVILEGED, UNCALLABLE;

FUNCTION: :
THIS PROCEDURE IS USED BY THE INITTAL TO GENERATE A PROCESS, WHICH
PROCESSES REQUESTS OQUEUED BY AWAKEIO TGO RUN MONITORS WHEN THEY CAN NOT
NOT RE EXECUTED IN THE ENVIROMMENT OF THE CALLER OF AWAKEIO.
THIS PROCESS NEOQUEUES THE RFQUEST AND CALLS THE APPROPRIATE MONITOR.
AHEN NO FURTHER REQUESTS APE OQUFUED, TT "WAITS",

INPUT:

QUEUED REQUESTS.

TARLES ACCESSED:

DIT HEAD
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DECLARATION:

PROCEDURE STARTTIMEOUY( TYPE, DITP );
VALUE TYPE; INTEGER TYPE;.
ARRAY DITP;
OPTION UNCALLABLE, PRIVILEGED;

FUNCTION:

THIS PROCEDURE STARTS A TIME OUT REQUEST OF THE TYPFE SPECIFIED. IN
SOME CASES, IF A REQUEST IS ALREADY IN PROGRESS THE CURRENT REQUEST
WILL BE ABORTED AND A NEW [IME OUT STARTED., OTHERWISE IF A REQUEST
OF THE TYPE SPECIFIED IS IN PROGRESS, NO ACTION IS TAKEN.

INPUT:

TYPE =~ SPECIFIES THE TYPE OF TINT OUT TO BE STARTED, -
0 = 2640 BLOCK #40DFE READ OR WRITE ENQ/ACK WAILT

= CARRIER FAILEOD

= TURNING 202 MODEM TO WRITE

TIME OUT A RFAD OPERATIOM

LOGON TIME OUT

HANG UP SEQUENCE TIMEQUT

SPEED SENSING TIME QUT

DISCONNECT SPEED SENSING TIMEOUT

NS WN -

/‘i;
1
DITP <« SYSDB RELATIVE POINTER TO THE DIT

DB - SFT TG SYSDB

TABLE ACCESSED:

DIT
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DECHLARATION:

PROCENURE STUPTIMEQUT( TYPr, DLITP );
VALUE TYPF: INTEGEK TyYPE:
APRAY DITP;
OPTTIJN UNCTALULABLE, PRIVILEGED;

FUNCTION:

THIS PROCEDURE ABARTS ANY OQUTSTANDING TIME QUT REQUESTS IM PROGRESS
OF THF TPy SPECIFIED FNR THE DEVICE ILENTIFIED KHY DITP., IT ALSO
CLEARS Td¥% ASSQOCIATED TIME MuT EXPIRED SERVICE REFQUEST BIT IN THE
NDRYST «02D NF I'KFE DIT.

INPUT:

TYPE = SPECIFIES THR TYPE NF TIME NUT T BE STOPPED.
0 = 2640 HLOCK MODE PEAL OR WRITE ENQ/ACK WAIT
1 = CARRIER FAILED
2 = TURNING 202 MODEM TO WRITE
3 = TiMe QUT & RFAD OPERATION
4 - LOGON TIME QUT
5 = HANG UP SEQUENCE TIMEOQUT
6 = SPEED SENSING TIME QUT
7 = DISCONNECT SPEFD SENSING TIMEGUT

DITP = SYSDB RELATIVE POINTER TO [HE DIT

DB - 3ET TO SYSuwh

TABLE ACCESSED:

DIT

T
>
[
m
=
(=
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DECLARATION:

PROCEDURE TERMIOM(LITP,FLAGS);
VALUE FLAGS; INTEGER FLAGS?
INTEGER ARRAY DITP;

OPTIUN UNCALLABLE, PRIVILEGED:;

FUNCTION:

THIS PROCEDURE IS THE ASYNCHRONOUS TERMINAL CONTROLLER MONITOR AND
DRIVER, 1IT PROCESSES REQUESTS QUEUED VIA ATTACHIO, REQUESTS FOR
1/0 REQUEST ABORTION AND REQUESTS GENERATED BY THE. TERMINAL AND
DATASET INTERRUPT HANKDLEKS, TI¢, DSET1 AND DSET2.

INPUT:
DITP = SYSDB RELATIVE POINTER TO THE DIT.

FLAGS.(0:10) = DST NUMBER OF THE CALLFRS STACK Ok ZERO. IF.ZERU Is
SPECIFIED CERTAIN DATA MOVES TO THE TERMINALBUFFERS
WILL NOT BF EXECUTED UN THE CALLERS STACK.

THIS ROUTINE CAN BE IMPEDED BECAUSE OF CODE ABSENCE

OR FOR OTHER REASONS. 1IF CLEAR THFEN THIS ROUTINE WILL
NOT BE IMPEDED OR WAIT FOR ANY KEASON,

IF SET THeEN ONF LEVEL OF PSEUCNDISABLE MUST BE

IN EFFECT Wd{EN AWAKEIO IS CALLED.

, i «(1321) - TMPEDARLFE FLAG. IF SEY1 THEN EXFCUTION OF

DB - SET TO SYSDB
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DECLARATION: é)
PROCEDURE TIPX;: (’"’3

OPTINN UNCALLARLE, PRIVILEGED;

FUNCTION:

THIS PROCEDHRE CONTAINS YHE ROUTINES FIOR HANDLING INTERRUPTS
GFNERATED BY THE ASYMCHPOWOUS TRERMINAL CONTROLLER. IT DOES EDITING
OM BATH I&2UT AND CUTENT, GEMNERATES BRLAK AND SUBSYSTEM BREAK
PEJQUFSTS., LT ALSO DOES SPFEEN SENSING "AiND GEMERATES CONSOLE INTERRUPT
REQUESTS. ALL RFEADS ARE TERMINATED AND CLEAMED UP BY THIS PROCEDURE.
THE ACTION TAKEN NN AN INTERRUPT IS A FUNCTTON OF THE CAUSE OF THE
INTEFRRUPT AND THE CURRENT DEVICE STATE. THE INTERRUPT HANDLER BEGINS
AT THF ENTRY POTNT TIP IN ORDER THAT CODE CAN PRECEED THE BEGINING

OF THE ROUTINE TO REDUCE THE NEED FOR INDIRFCT BRANCHES AND HENCE
INCREASE THF CHARACTER PROCESSING SPEEUL.

INPUT:

WHEN EXECIITION BEGINS, OB IS SET TO TH& ILT FOR THE ASYNCHRONOUS
TERMINAT, CONTRUOLI,FR ASSOCIATED WITH THIS DPATA SET CONTROLLER.

NOTE ; | ,f))

THE ENTRY pPOINT OF THIS PROCEDURE IS TIP TO ALLOW FOR CODE BEFORE THE
ENTRY POINT TN ELIMINATE INDIRECT BRANCHeES. TIPX IS NOT CALLED.
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DECLARATION:
’CEDURE WRITECHAR(CHAR);
VALUE CHAR; TNTEGER CHAR;
OPPTION PRIVILEGED, UNCALLABLE;
FUNCTION:
THIS PROCEDURE WRITES UNE CHARACTER TO THE SYSTEM CONSOLE DEVICE.
THE CHARACTER IS WRITTEN DIRECTLY WITHOUT USING THE TERMINAL I/0
SYSTEM,
INPUT:
CHAR - CHARACTER TU BE OUTPUT TO THE SYSTEM CONSOLE.
DB - SET TO SYSDB.

INTERRUPTS MUST BE DISABLED BEFORE THE CALL.

NOTE :

INTERRUPTS ARE NOT ENABLED BY THIS PROCEDURE.
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MPE/30 I/0 SYSTEM

The I/0 System {s organized to make the handling of each device or 1loqgical
unit as 1independent from one another as possible. This philospny is
particularly suited for terminals, where each device is independent from a
software standpoint. For devices which must compete for common resources
such as controllers, or SIO bandwidth, a queue is formed for each resource.
Thus 1f a device desires to use a resource and it iIs busy, a request 1is
queued and when the resource is released the System assigns it to the- - next
device in the request queue. .

The I/0 system provides for three types of Monitors:
1.) Able to execute on any stack including the ICS.
2.) Able to execute in a user process or in the I/0 process.

3.) Executes only in its own process with no restrictions.
)
The standard system monitors are normally type 1 or type 2. The SI0O device
monitors are generally type 1 and the terminal monitors are type 2. Thes -
monitors are procedures which execute to completion, that is they have n.
Qexplicit waits., Type 1 monitors may not have explicit or implicit wai;s.

ormally I/0 {s injtiated in the users process and completed on the ICS for

SI0O devices, For terminals, the driver is normally executed in the users
process for pboth initiation and completion. Drivers which are not resident
when called by the SIO monitor are executed in the memory management
process when they become resident.
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L/0 TARLES

[rhare

are six 1I/0 Tables not includina the resonurce request gJgueu

nanaaement taoles. Except for the Driver Linkaae Table (DLT), any tabl
can be reached from any otner if the unit number is known.

3.)

Loaical to Phvsical Device Taple - [PDT

This table consists of two Wword eéntries. The first word is
SYSUR relative neinter to the DIYT and tne second contalins variou
tlLajgs. This tacle mans a lo1icail device into a physical devic
througn the DIT tor tne device.

Device Heterence Tavle = DRI

hDefines the interrot nandler and contalns a pointer to th
Interrupt Linkage Tanle,

Interrupt Linkage Taple =~ ILT

Tnere onre [LT for eacn LRT. ihis teble contains urit extractio
intormaftion and A set of DIJ pointers; one for each device or. .h
controller cnnnected to this DrT. Knowing the unit number, _ ih
DIT tor the unit interruptina cAan pe accessed through tnis t«¢

Device Information Table = DIl

There is one LOIT tor each device on tre system. This table 1link:
tne requests to the device ana contains information defining th
c'irrent stAate ot tine device, Ir adagitionm, the DIT contain:
polnters to a Driver Linkaae Table and ar Interrpt Linkage Taple
Linked pITs form recuest queues fnr [/ System Respources and 1I/f
process reguests.

NDriver Linkaqge Table « DI

This tabhle contains the Plabels tor the Monitor, Initiation,
Completor And Interrunt HAanoler procedures ot be used in sevicinc
tnis aevice. inhere is one DILIT for each type of driver in the
system, A pointer in the DNDIT allows cifferent devices on
controller to be servicea by different drivers,

1/0 Reauest Rlinck = 1o

Nne [NQ element is Associated with each 1/0 reaquest. The I0¢
element contairs 4ll the necessary parameters to perform the 1/(
and information detjining the current state of the recuest. Linkec
entries form the request aueue for a device,

Y
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TABLE ELEMENT ALLOCATION

The allocatin of the elements Iin the 100, terminél buffer (TBUF) and system
puffer (SRUF) tables is 0f concern to the 1/0 Systenm.

These tables are in the form of a linked list of the free elements. For the
SBUFs, the =1 word of entry is the link to the next element., For the TBUFs,
word zZero is the link and word 1 is the link for the I0Q elements.

Each table has an 8 word header beginning at the bpase of the table. The
first four words of the header are for managing the table and the second
four are for monitoring table activity.

The entries follow the header beginning at werd eight.

Elements will be gotten from the beginning of the free list, pointed to by
the head and returned to the end of the free list pointed to by the tail.

When the free list 1s empty, tne head index 1is Zero and the tall index {is
set to point at the head index.

The tables are divided into two areas; & primary area and a secondary are.
Most requests are gotten from the primary area. The secondary area is useu
only for critical requirements when the primary area is exhausted. These
areas are logical areas determined by parameters in the header.

The utility of these core resident tables is seriously reduced if their use
is not restricted to Dynamic situations, 3Since the file system may tie up
system buffers for extended periods, it is not allowed to get any system
buffers if the number requested would leave less than 8 buffers in the
primary area,

o
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‘Ine of the tnree resvonses must be specified to the routines

elaments from the /0 svstem tables,

1.) Tnoede caller i€ primary area s empty.

2.) Gel from nrimary areAa only.
3.) Get from secondary Area 1f primary area is empty.

Reauest tvupes 2 anq
could not ne satisfied.

Calls for element Aallocation and the action

BUFFER
JSER

SROF S
DTAPE
Bad Trace

THRIF’S
Terminal write (impedable)
fr2arminal write (not impensanhle)
Terminal Read on ICS
LOGEEREKIR

To’s
ATTACHIO (not impedable)}
ATTACHIT) (1mpedahle)
3TNy
TNAFSSAGYE

HEARER NEFINLITION:

3 returr. an indication to the caller
The follaowing tanle specifies the the
if an element is

CALL
Frpk

[mpec»
Primary

Imrene
Primary
Secondarvy
Secondarv

Primary
Iimpede
Secondary
Secondary

FINAL
ACTION

Foraget Request

I/0 Error

“I/00 Error

Foraet Reguest

Feturn 100X=0

Sucden Death
1/ Error

PRIMARY & - Mymper of elements in the primarv area
SECONDAPY( 2 - Tortal s ot 2lements in the trarle
STLE +# - Size in «0oras of each elemrent

IMPEDF ) PTH - It not zero then
of the first »rocess
in tnis tarple

contains

the PCH number
~saltinag tor an element

HEAD INDEX - [raex ot 1st tree element

TALL TNDEX - Index or |last free element

MAX [N NSFE -« Maximam value of {n use field

Y Ugk - Current number not in free list

NVERFTL WS - Numper of reaguests made for an element
v Ahen the free |lisC was eacty

TOTAL REQUESTS

PAGE A
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RESOURCE AND REOUEST OUFUES ﬂ

In order for a device to perform I/0 it must acquire all the necessary
resources, The resources are acauired and set busy according to the
hierarchy show#n, witn acguisition beginning at the Jlowest level. Where a
resource is always avalilable to a device. Such as a controller whicn only
services a sinagle unit, the resource acguiring mechanism proceeds directly
to the next necessary resource.

At the cevice or logical device level, the request are queued as a linked
list of IDQ elements anrd this list attacnec te the DIT for the physical
device., The device is etfecively set busy beceuse only the first element
in the I00 list is serviced.

Above the device level, the requests are qaueued as a linked 1ist of DITs.
Since more than one resource may be reguired by the device, a DIT could
apoedar in more thar one list. Link worcs would be required for each
resource if the first element in a resource list is wused to signify the
jevice is busy. 1Instead, a busy flag 1s maintained tor each resource. The
resource request list contains only request ana no references to the device
currently using the resource. A zero link indicates that the device is not
on a queue. A link 0f -1 indicates that tnhe element is the last device ornr
a resource gueue, A non zero link indicates the device is in a queue.

The resource aqaueuina mechanism 1s also used to aqueue request to rur’;>
Toritors for the type 2 drivers in their associatecd 1/0 process. An

process reauest guente s linked 1list of DIT’s. The monitor to be run 1s
specified throuah a »nointer in the DIT to a Driver Linkage Table (DLT).
The BUSY tapie entrv for an 1/0 nrocess reauest cgueue contains the PCB wake
index to expedite waking the process. Wnen &8 resource queuve is empty, the
head nointer is =1.

The resource queues aAare naintained bv set of procedures which delete a
request, add a request to the head or ada A recuest to the tail of a list.
These ©procedures reference by queue number &ana ktase base pointers in SYSDB
two taples, the HFAD and TAIL tables. in adaition a parameter is provided
to soecifv the location of the link worg in the D1T. More than one link
word is necessary tor devices which may apoear on more than are request
queue simultaneously. For example, a terminal mav be waiting TBUF's to
pecome available and at the same time A request mray be queued to run the
terminal monitor in the system 1/0 process.
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The three gueue cont

These gJueues are a 1
tables. :

t. HEAD TABLE =

2. TAIL TABLE

3. HUSY TARBLE

These tables are add
each tahle indexed b

QUEUE NUMBER ASSIGNM

Queue HNumber

N+

M+

re) tapoles are:

inked list of DIT’s and are maintained by three

A set of SYSPB relative pointers to the first
element in tne queue,.

A set SYSDR relative pnointers to the first
element in the quenue,

a) [f the resource is busy then contains a SYSDB
relative pointer to the DIT which has the
resource, Zero if the resource is available.

b) For 1/D process request qgueues, these words
contain the pCB index of an I/0 process.

ressed by three SYSDB relative pointers to the base of
Yy the queue number,

ENTS

A list of terminal devices waitinc to obtain ff;>
TRUF®s in order to do output. C

A list ot 2640/44 terminals waiting tor sufficient
Asynchronous terminal +Yultiplexor bandwidth in order
to do bplock mode inout,

[/0 process service request aueues, These queues
are A list of devices, with type 2 drivers, waiting
to be run oy the associated 1/0 process., The
requests are queued ny AWAKE I(0. The Qqueue number
associated with the process is passed to the process
throuagn the X reailster wnhen it 1is first run. The
aqueue numbher is contalned in the left byte of the
first ot the DhLT.

Multi unit controller gqueues. Wwhen multi=-units

are on a controller, a queue number is assigned

to manaage the controller. The aueue number is set in
the riant bvte of word 3 of the [LT,

Channel (Queues., A queue number is assiagned to
eacn channel wnich has more than one controller
connected to it. The queue number is contained in
bits 1t throuagh 6 ot the first «ord of the ILT.
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Device

Device

Device

Device

Device

1

1 and 2

3

5 and 6

{ EXPLANATION OF RESOURCF HIERARCHY DIAGRAM (SEE NEXT PAGE)

has multiple loagical units on a single device,

. such as a two platter disc.

are on a mgltiunit controller.

is on a single unit controller. The con-
troller 1is connected to a channel which
services more than one controller.

is on a single unit controller which
is connected to the SID multiplexor.

are on a multiunit controller which
is connected to the SIC muitiplexor.
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>.1/0 MONITOR TYPES i

There are three types of monitors supported by the System:
Type 1=

This type of monitor is executable on any stack including the 1ICS.
They must always execute to completion. The monitor itself must be
core resident but it may call non resident seqments if it insures
that the called segment is resident before actually executing the
call. Generally SIO NDevice Monitors are of this type. All segments
called by these drivers must be core resident.

Type 2=

This type ot monitor 1Is executable in any process. The monitor
does not have to be core resident, nor do the segments it calls
have to be resident, 1If the call to AWAKEIO specifies the process
is not impedable, AWAKE I0 queues a reauest to run the monitor in
its associated 1I/0 process and wakes that process. There may be
implicit "waits" such as segment absences but this type of monitor
should have no exolicit waits wnich would impede the 1I/0 process
3 and thus possibly effecting the response o0of other devices. The
' Asynchronous Terminal monitor is of this type.

Type 3=

This type of monitor runs only I{its th process. There are no
restrictions on the residency or operation of this type.
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170 DRIVERS

orivers may consist of the following S components. The first item
listed below is necessary. Items 2 and 3 are necessary but may be
crovided thru the use of GIP, the aeneral interrupt processor. and
SIODM, the SIN Device Monitor. Item 4 is not necessary for type 1
monitors ana may be provided by SYSIUPROC, the system I/0 process for
type 2 monitors. Item S is completely optional.

DRIVER CiIMPONENTS

1) Driver Program. This proogram file «contains a 1linkage area
specifyina initiator, completor monitor and interrupt plabels.
Its VDB area contains information usec to initialize tables (egq.
DIT initial values, DIT size, SIC rroqgram area and size, etc.).
See the S10 Driver Interfacing auide for a complete description
ot the required fielas and tneir format., Normally the driver
orogram file will <contain the initiator and completor
procediures,

2) Interrupt Procedure, This must be & core resjident procedure.
either in SL.PUB.5YS or in the Driver proaram file. There are
two types of interruot handlers: /

a) primary interruot handler. If any logical device for a
given DRT has an Interrupt hancler of this type, its plabel
¥ill pe put in the DRT. This handler must be capable of
checking 'for other units on this NDET which have secondary
interrupt handlers in order to PCAL them to process an
interrupt for that particular unit. 1f two drivers ftor
different units on the same [DRT svecify cdifferent primary
interrupt handlers, it is an errcr.

b) Secondary interrupt handler. This type of handler {s not
expected to be capable of checking for other handlers to
PCAL. If @ secondary interrupt handier §s specified on one
or more devices o©on A DRT and no primary handler is
specified for any device on that DRT, INITIAL will hook up
a known one (GIP, for instance),.

o

Yy
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1)

4)

5)

Monltor Procedure. This procedure which may be in SL.PUB.SYS
or in the driver program file determines what action is
necessary to service the controller, including freezing adata,
calling the initiator or completor, completing the request and
starting the request,

I/0 Process Procedure, This procedure constitutes the "outer
block" of an I/0 process. Tnis procedure then is the program
run when the 1/0 process is woken. Type one monfitors do not
need an I/0 process since they always run on the stack of the
caller of AWAKEIOD, .

Initialization Procedure. This procedure is called by PROGEN
to 1initjialize the logical device. It is called once for each
logical device associated with the driver. Different units on a
controller may have different drivers, therefore a controller
may be initialized by more than one initialization procedure.
These procedures may ©oe in the driver program file or
SsL.PUB,SYS. 1Initial places the plabel of the 1initialization
procedure, {f any, in the 2nd word of the DIT. Progen then
scans the DIT’s, via the LPDT and calls the initialization
procedure for any DIT with a non zero plabel. The link word is
then cleared., ahen the initialization procedure is called, DB
is set to SYSDB. '
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SI0 DEVICE CONTROL

The control of SI0O devices, even though they are simpler to program and
nave less nuances than terminals s complicated by the sharing of
common facilities such as controllers and channels.

An 1/0 monitor and driver may e considered & routine to process 1I/0
requests. The monitors perform common functions such as freezing data,
handling on 1line interrupts, <callina apprropriate driver routines,
completing regquests, etc. The driver perfeorm device specific functions
such as generating JI/0 nroarams and checking completion status,

In tne following discussion the monitor/dariver routines are considered
a single entityvy called a monitor.

Wwhen a3 monitor is executinag, an active tlsaag is set for the device. 1If
a request to execute a monitor for a device wnich 1is already active
occurs (i.e. from an interrupt) a8 regjuest flag is set but the monitor
is not executed. when 3 manitor finishes execution and before clearing
the active flag the request flagz 1s checked. It the request flag is
set, it is cleared and tne monitor is executed again.

It it 1is busy, a reaquest for the controller is queued; otherwise,
controller is set bhusy, The <controller is set busy allowing G &
monitor to have unrestricted access to the SIN orogram area while it is
executing., There 1s oniy one SIO program area per controller, since
only one [/0 proqgram may be executing at a time., Wnile the monitor is
executing, the controller is busy and thus impedes other requests which
share tne same controller, therefore it is important that the monitor
execute with a hign priority. This 1is accomplished by setting the
process sStructure disabling flag which allows only the current process
ex2cuting the monitor to run.

when a monitor begins execution, it checks tre controllers busy fl;é;>

When a4 monitor attempts to start an I/0 proaram on a device whose
contreoller shares a channel aAnd tne channel is obusy, a request for the
channel is aueued. when an interrupt occurs and the device {s a
cnannel, the channel reqgquest 1list is checked and if any devices are
#3itiny the interrupt processor removes that device from the aueue and
calls STARTIUO to start tne SIf program for the device, All SIC
proqgrams are reauirea to interrupt upon completion even though further
interrupts from the overation initiated by the SI0O program are
exoected! Interrupts at the completion of the S10 program allows the
controllers and channels to be released and assigned to other devices
so that overlaopinua 1/0 operations may take place.

No exolicit orovisions for eliminating o¢ata overruns have been
incorrorated into the T/0 system. 1t is envisioned that devices wou"

ve assigned to oseudo=-channels to 1limit the <concurrent activity f’§/
nroduce an Acceptable level of overruns. )

Oniy one 1/0 monitor procedure is reauired fcr the disc and other SIO
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devices. A flag indicating the device is a disc allows for spectal-
processing of disc requests.

pefore any new disc requests are selected for initiation, the disc
monitor examines a memory management request 1list. If this 1is not
empty an 1I/0 request for the disc is generated which preempts all
requests for this disc. These memory management requests are
considered special bhigh prioritv requests and they will be initiated
immediately if no requests are pendina or at the completion of any
current request. when one 0of these special requests is completed, a
memory management table is upndated and the memory management process 1is
awakened. -
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TERMINAL I/Nn SPECIFTCATIUNS

The following applies to terminal I/3 and <control through calls to
ATTACHIO. All terminal I/0 is done into intermediary buffers. Writes
are considered completed when the data is moved 1Into the terminal
butfers. Reads are completed when data is moved into the users data
area.

Wwhenever possinhle, the terminal driver is executed in a user process.
Tne process chosen 1is usually associated with the first blocked
request. If no BLOCKED requests are aueued, the driver is run in the
sSystem I/0 process. Normally this results in no process waking between
"orompt", read requests and eliminates the annoving pause between the
issue of a promnt anc the initiation of the read. Also, reads which
are aueued when A write completion occurs are initiated on the ICS.

The terminal driver uses the fact that ATTACHIO recalls the driver |{f
Aan awake occurs on a blocked request and it is not completed. In the
case where the driver must wait tor addition resources, such as TUFs, a
driver state 1is set and the driver exits back to ATTACHIO where the
BLOCKED reaquest is waited., when tne resource bhecomes available, the
process 1s awoken ana the driver recalled By ATTACHIO to continue or
complete the request. Terminal read <completions are handled in
similar manner so that they are coampleted in the callers process.

when a BREAK is detected anda accepteaq, the current read or write

overAation is stopped and a CR/LF is output it the carriage 1is not on a
nes 1line. The data input preceeding a ERrAK during a read is saved.
shen a read is started and the device is nct in Break Mode, the read 1is
started witn this data already "read". BRBFKFEAK also causes a Flush flag
to be set 3and as lond as this tlag is set, Aall writes are returned as
if successfully completed aitthouah no /0 is done and all reads are
returned with a4 status of %173. The Flush flag is reset by a clear
flusn and write request, function code 25.

when a ZControl Y 1is detected And allowea, the current reagquest 1is
terminated and mArked successfully completed. All non-preemptive
reguests currently gueuved are ftlushed, that is, they are returned with
a successful completion indication even though no 1/0 took place.
Flushina {s terminAated whenever the gueue is emrpty. If the current
request is a read, the count when control Y is detected 1is returned.
In addition, the Subsvstem Break bit is set in the PCB.

A hard or soft npreemption may be specified with terminals requests.
wmrite reguests which have started (i.e. data move to terminal buffers)
are allowed to complete independent of the preemption type.

Preemption of a given level are aueued btehind any requests at the sam:
level. Hard oreemptions preempt all writes whicn have not been state

andi all reads. A read wnich has been preempted is restarted from the

peginning,
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Soft preemptions preempt normal writes which have not been started and
reads on which no data has been input. TIf data has been input, soft
preemption iIs held off until tne read is completed.

Preemption is specified by setting FLAG.(7:1) for hard preemption and
FLLAGS.(B2:1) for soft preemption.

Several additional preemption conditions are also possible., The order
of handing oreemptive requests is given below from the least preemptive
to the most preemptive,

Preempt Level _ Meaning

0 Normal reguest .

1 Recuest gueued with device in Break
Mode

2 Regquest aueueda with device in Console
Mode

3 Soft preemptive reguest

4 Hard preemptive request

PAGE 21



I/0 SYSTEM BUFFERING

The [/0 system will provide butfering only for the terminals. Up

to 270 characters per terminal will be buffered into a core resident
terminal buffer area, although the maximum byte count per request

is not limited to 270. Terminal writes are considered completed,
from the users view point, when the data is moved to the terminal
ouffers. [f sufficient pbuffer space is not available, the user will
ne susnended at the point where buffering is pertformed. When the
current write nears completion, so that sufficient buffer space 1is
available, the user will be awakened, thus allowing the user to
present a continous string of characters for output. This continous
buftferina will only occur where no other requests are queued with an
10Q element. Requests will pbe queued with a separate I10Q element
whenever a mode change has occurred or if the regquest is preemptive.

All devices capable of transmitting more than 128 words in a request
will have the capvability to transfer from a linked 1ist of System
Buffers. The STIO devices will only have the capability to transfer
a maximum of 1024 words from or to a set of 8 aisjoint 128 System
Bufferse. '
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'Zero Word Count Reguests

The following action will take place when a zero word count
request is processed.

DEVICE READ WRITE
Terminal XON/CR/LF XOFF/CR/LF
Mag Tape Forward Space Record NOP
Ccard Reader Pick a Card -
Reader/Puncn Pick a Card Fick a Card
PISC NOP NOP -
Paper Tape Reader Skip a Record -
Paper Tape Punch - XOFF/CR/LF
Plotter NOP NOP : _
Printer .- Print a Blank Line

FILE OPEN, CLOSE AND DEVICE CLOSE

QThese control functions are invoked by tne following function codes:

2 - FILE OPEN
3 - FILE CLOSE
4 = DEVICE CLOSE

DEVICE FUNCTION
FILE OPEN FILE CLOSE DEVICE CLOSE

Disc NOP . NOP NOP

Magnetic Tape NOP NOP Reset FEOF flags
Rewind and Unload

Line Printer Page Eject Page Eject Page Eject

Card Reader/Punch 1If output, Pick If input, Stack Reset EOF flags

Paper Tape Punch Punch Leader Punch Trailer NOP

Paper Tape Reader NOP \ NOP Reset EQOF flags

Plotter : NOP NOP NOP

Terminal CR/LF CR/LF Reset EOF flags
Initialize to speed
sense
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END OF FILE SPECIFICATIONS

End of File (EUF) may be caused by data records with one of the attributes
listed in the table below, Tnhe I/0 System maintains in the LPDT a 3 bit
field which indicates the EUF condition caused py the last record read

F£QF Code Meaning

0 No FEUF

Hardware or tEQF: detected
tDATA or DATA detected

tE0D detected

HELLU detected

BYE qgetected

:JOB cor JOB detected

tEOJ detected

N VS W -

The ":KJIF:" record 1is used on devices which do not have hardware EOF
facilities., Magnetic tape and disc devices do not recognize the :EQF: as
an EOF indicator.

KRipary data 1is delimitea by the same indicators as ASCII data. A binary
cattern which results in ap apparent &0F record will cause an EOF ™
indication on all devices exceot terminals. /")/

[n order that & Job Control error in a preceeding Job does not effect
succeeding JNB’s, the I[/0 Svstem will "backspace" certain types of EQF., 1If
a Job, Data Hello or Bye is detected the record is saved by the driver.
When the reaquested length is less tnhan the device~dependant critical length
(usuAally 128 words or the maximum pnhysical reccrd size which ever {s less)
the driver reads the critical length into an auxillary buffer so that no
data is lost, If no FOF is detected, the count requested 1s moved into the
nsers hufter., If A packspaCe KUF is detectea, the data is saved 1in the
juxitary bpuffer and nassed to tne next read request which would not result
in an £NF, The terminal system saves data as noted above with the
exception that all reads are initiated witn the count specified.

£xcept for Aa tape mark, wnich alwavs results in an EOF return, the EOF
condition is only returned if the £0OF specification in the read request
enables tne class of EOF detected. Tne FCOF specification is passed in
QFAR1.(31:3) of the request,

Reads with an EOF specification of zero are always 1initiated. Before any
physical read is initiated, the driver passes back any saved data as {f a
vhysical read nhad taken place,.

The ¢rJF specifications are:

Reset EOF condition and read /”)/
- Check for hardware E£0F including :EO0F: |
Check for :DATA, :E0QD, :EOJ

Check for DATA, HELLO, BYE, JOB

w N - o
!
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4 - Check for :DATA, :J0OB, :EO0J
5 =« Read but do not reset EQF, pass back saved data or check
read data for an EQOF

Before reads with an EOF specification other than 0 or S are initiated ,
the »previous EOF condition is checked against the EOF specification. 1If
the previous EOF condition was 1 (hardware) or the EOF specification
qreater than 1 and the previous EOF greater than 1, then the previous EOF
condition is passed back to the user and no read takes p%ace.

shen a read 1s initiated, the previous EOF conaition is cleared. The' data
is checked upon proper completion of the read to see if an EOF of the type
specified occurred, See EQOFCHECK procedure description for particular EOF
conditions versus EOF read specifications. )

If an EOF of the type specified occurred, an EOF indication is returned to
the user and the type of FOF which ocrurred is saved in the LPDT,.
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DPIVER INPUT AND OUTPUT SPECIFICATIONS 4 5

The input and output specifications of all the drivers has been
made as conslstent as possible to make calls to ATTACHIGC reasonably
device independent. )

Six function codes have been reserved to nave the following

meaning:
Function Code teaning

0 ' Read

1 Write

2 File Open

3 File Close

1 pevice Close
28 General Device Function

The ccunt parameter is neaative for byte counts and positive for
sxord counts.

bParameter /Jne and Parameter Two have the device cdependent meanings
diagramed in the following table,
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DEVICE (OPERATION FlinC P1 P2

NIsK
READ 0 DISK ADDRESS
WRITE 1 DISK ADDRFSS
FILE OPFN 2 . -——
FILF CLOSE 3 S -———
DEVICE CLOSE 4 -——- ——-
FILL WITH ZFRUS 5 DISK ADDKESS
FILL #iTd ARLANKS 6 L1SK ADDFESS
MAG TAPF
READ 0 EOF ---
WwRITE 1 --- EOT FLAG
FILE NPEN 2 --- ——-
FILE CLOSE 3 -—- -——-
NEVICE CLNSE 4 .- -—-
REANIND 5 - -———
WRITS TAPF MARK 6 --- _——-
FORWARD SPACE FILE 7 --- -
REWIAND & UNLOAD 9 === -—- : “}
GAP 10 === _—— %
FORWARD SPACK 11 .- -—- :
BACK SPACE RECORD 12 --- -
CARD READER/PUCH
READ 0 EOF MODE
wWRITE 1 --- MODE
FILE OPEN 2 ——- _———-
FILE CLOSE 3 -- -—-
DEVICE CuOSE 4 -—- “—-
CONTROL 5 --- FUNCTION
PRINIER
WRITE 1 SPACE MODE
CONTROL
FILF OPEQN 2 -—- _——-
FILE CLOSFE 3 -—-- -—-
DFVICE CLOSE 4 --- c——
PAPFR TAPF READER
READ 0 EOF MODE, STOP
CHARACTER
FILF NPFN 9 ee= - )
FILE CLOSE 3 -—- -—-
DEVICE CLOSE 4 -- _——-



DEVICE OPERATION FUNC P1 P2

PAPER TAPE PUNCH

WRITE

—

SPACE MODE
CONTROL

FILE OPEN
FILE CLOSE
DEVICE CLOSE
SWITCH TAPE

LD e wWN
]
]
[}
[)
]
[}

PLOTTER

WRITE

FILE OPEN
FILE CLOSE
DEVICE CLOSE

B NS -
[]
]
]
]
]
]
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TERMINAL FUNCTINS

JPERATION

READ
WPITE

FILE OPEN

FILE CLOSF

DFVICF CLOSE

SET TIMEDUT

SET INSPLEED

SET NDUTSPEED

ECHD 0N

FCHO OFF

NISABLE RRK
SNABLE BwK
DISABLE KSC
SHABLE FSC
DISARLE TAPKHMODE
ENARLE TAPR MODE
DISARLE TIMER
ENABLE TIMER

KEAD TIMER
DISABLE PARTTY
EMABLE PARITY
LOGGED 0N

SET [ERM TYPE
ALLOCATE TSRMINAL
CLR FLUSH & WRITE
CNTRL X FCHO 0N
CNTRL X ECHD OFF
[NVALID REQNEST
PTAPE READ

SET BREAK M0DRF
SET CONSULE MNDE
SET PARITY
ALLOCATFE TERMIWAL
SET TERM TYPK

GKT TFRM TYPF

GET OUTPUT SPEED
SFT STOP CHARS

AND RETURNS

FUNC

OO TN b W=

O X Nd N W —

20
21
23
24
25
" 26
27
24
29
30
31
32
33
34
35
36
37

P1

EUF FLAGS
SPACE CUNTROIL

SECNNDS
CHAR/SFC
ChAR/SEC

TYPE

TeRA TYPE
TERM [YPE
SPACFE CUNTROU

P2

STOPCHAPR
PRESPACE

SPEEDN
PRFESPACE

DISC ADDRESS (DOUELE)

NhL/URE
Uk /JF ¢
PARITY
TERY4 [YPE
TERM [YPE

S0P CHARS
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XLOG

COUNT
COUNT

OLDSPEED
OLDSPEED
OLD ECHO
OLD ECHO

COUNT

OUTPUT SPEED










Interrupt-Command Interpreter Overview
Terminal Interrupt<iij:)

SIO0 device Interrupt ,,h,ﬁ- ? )

>7 ¥ , + " ..?
» »° TIP executes on ICS GIP executes on ICS
o handle interrupt handle interrupt A
K . 10D
O e o SR 10 |
K4 IXIT . v S
GCQ\U ¥ SIODM e -
M : process unexpecte
¢ _ DISPATCH . interrupt
gffkyx- L““ﬁho? o wake up DEVREC

‘ v s
<) SYSIOPROC A ¢ IXIT '
PCAL monitor (IOTERMﬂ)*”
v DISPATCH
I0TERMP

process unexpected

interrupt

wake up DEVREC
process suspends

Q;i‘, DISPATCH _

DEVREC
build job tables
wake up UCOP
process suspends
¥

( 5ISPATCH )
+ '\{w}x
ucop v
build C.I. SEack C de;»~1>‘”
set up system tables
set C.I. alive

process suspends
¥

DISPATCH

+
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Interrupt on job/data accepting terminal (non-SIQ device)

TIP
if unanticipated interrupt, check device for initialized and STATE = @

speed sense the device
set a request for "online service"

AWAKETERMINAL
check for unanticipated interrupt

AWAKEIQ :
check type of I/0 monitor

queue a reguest for type 2 monitor (non-SI0)
awake type 2 if caller is not impedable

AWAKE
set PCB active bit for SYSIOPROC process
place PCB in ready list
notify Dispatcher if SYSIOPROC has a higher priority than CPCB
AWAKEIO returns to AWAKETERMINAL
AWAKETERMINAL returns to TIP

TIP exits ICS (IXIT)
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SYSIOPROC
dequeue request for I/0 monitor
AWAKEIO caAlLb " J,’_ 1e3
check type of I/0 monitor Y T A dmkj

o»» ZG =7
PCAL type 2 if caller is impedable — L A T‘“ | ji hte

A
T0TERMP l’“ e

test for service requests

if "online request” device must be unowned and data accepting
set DEVREC service request in LPDT

set "logging on" state in the DIT

start logon timeout

set default termtype

initialize the device channel

AWAKE

place PCB in ready list
notify Dispatcher if DEVREC is higher priority than CPCB

check for more service requests
check for more user requests

AWAKEIO returns to SYSIOPROC

—~

N\

\ ‘ SYSIOPROC
attempt to dequeue more requests and call the monitor
if no monitor requests remain call WAIT to suspend
when reactivated, loop back and start operations again



S

Interrupt on job/data accepting SIO device ) ;i:)

GIP | )
check for unanticipated interrupt: new STATE, no SIO prog. in progress L
set STATE = 6 in DIT (device recognition state)

AWAKEIO
check type of I/0 monitor
PCAL type 1 (SIO device monitor)

SIODM Ao o~ T C S
process unanticipated interrupt STATE
check for no I/0 pending and system up
check for job/data accepting device
device recognition state should be unowned

AWAKE
set PCB active bit for DEVREC
place PCB in the ready 1list
notify Dispatcher if DEVREC 1s higher priority than CPCB

reset STATE to @ in DIT
check for more monitor requests and process them
if no requests remain, return
AWAKEIO returns to GIP ~,

GIP exits ICS (IXIT) /"‘)/



&

DEVREC
check for job accepting & available device
get a system buffer
output a LF to a session terminal
output a : prompt to a session terminal
read a command (may have continuation images)
combine continuation images & upshift lower case characters
if command is not JOB, DATA, or HELLO, print error
is device configuration compatible with command - no:print error

STARTDEVICE s— By Ao oo Ao
parse the JOB, DATA, or HELLO command YDD = VDD
error check the command parameters
build JMAT and IDD entries in DEVREC's stack
verify account and user passwords
if DATA command, post IDD entry in XDD
turn off timeout for :DATA and return

check executing priority !PRI; - it must be Iower than acct. & user MAXPRIORITY

if no logon group is specified, set home group into JMAT

verify group password if command specified a group

if HIPRI was used, acct. and user must have SM or OP capability
if OUTCLASS was used, acct. and user must have ND capability
post JMAT entry to system table from DEVREC's stack

post IDD entry for $STDIN to XDD from DEVREC's stack

if device is a terminal and command is :JOB turn off timeout

SCHEDULEJOB
link JMAT into scheduling queue
change state of entry from Introduced to Wait

AWAKE
set PCB active bit for UCOP
place PCB in the ready 1list
notify Dispatcher if UCOP is higher priority than CPCB

return system buffer
If no further work can be done, DEVREC calls WAIT to suspend.
Reactivation causes DEVREC to loop back to its beginning.



ucoe @

process pending requests to delete processes or abort jobs

GETJOB
examine entries in JMAT scheduling queue
attempt to launch waiting JOBs or SESSIONs

LAUNCHJ0B
make certain that the new logon will not exceed maximum number
of concurrent JOB/SESSION limits except for HIPRI case
check that INPRI is greater than JOBFENCE
get a PCB entry for the new process
allocate a DST entry and stack
get an extra data segment for the JIT
get an extra data segment for the JDT
get an entry in the JPCNT table

ALLOCATE
allocate the standard input & 1ist devices

place input & list device information in the JMAT
set up the new process PXGLOB area in UCOP's stack

PROCREATE
get a PCB entry if none is provided N

. build PCBX in new process stack ‘ )
Y‘“'”/ZJ build the required stack markers in the new stack: .

i TERMINATE marker (delete process) f’ﬁ)
I~ ————normal initial launch marker (exit to C.I.) ”
|~ DEBUG Taunch marker (if required)
[ " INITIATE marker (opens $STDIN and $STDLIST for user process)
. initialize the new process PCB entry
\ set PCB process Alive bit.

move PXGLOB from UCOP stack to new process stack

AWAKE '
set PCB Active bit for new Command Interpreter Process
place PCB in ready list
notify Dispatcher if new C.I. is higher priority than CPCB

GETJOB returns to UCOP

ucop
continues to call GETJOB until a false return value indicates that no
waiting job or session can be launched. UCOP then checks again to make
certain that all available tasks have been completed and then calls WAIT
to suspend.




(4)
{ Command Interpreter
move the JMAT entry into the C.I. stack
if CPU time 1imit exists, stor2 it in JCUT

DIRECLOGON
copy account, user, and group directory entries into C.I. stack
update number of accessors in directory account group index
update number of accessors in directory group file index
increment logon count in directory user entry

check user capability does not exceed account capability

if it does limit user to account capability

check requested priority (PRI) does not exceed account maximum
if it does limit user to account MAXPRI - -
request any required passwords omitted from HELLO command — % >~
verify the passwords supplied against directory entries in stack

build JIT on C.I. stack and initialize it

move JIT to its extra data segment

change JMAT state to executing

build JDT on C.I. stack and initialize it

move JDT to its extra data segment

turn off logon timeout for HELLO command

FJOPEN
o open $STDIN and $STDLIST files
( ’ output forms message to operator (if forms message used)

wait until forms are mounted on joblist device
if job in/list are not duplicative:
top of form the list device
print :JOB or :HELLO line
print PRI, INPRI, TIME information
print job or session number
print date and time
print MPE version, update, and fix level
check for bad password supplied -illegitimate access
make certain that account and group time limits have not been exceeded

LOG
check if logging is enabled for record type (job initiation)
format the log record and place it in a buffer
activate LOG process if the buffer is full

print messages if capability or max priority were exceeded
print WELCOME message if one exists

[all initialization is done - C.I. begins main loop]

e ident1,y the command

command allowed under present circumstances (break etc.)
Q PCAL command executor procedure
continue Toop



Command Interpreter CXRUN executor [:RUN conmand]

pr——— S S

error check number of parameters and file name format
extract information from the parameters

CREATE

get a PCB entry for the new process

set priority class (if omitted) to that of CPCB

check validity of priority class

set values for MAXSTACK, STACKSIZE, DLSIZE from parameters

LOAD

truncate entry name (if any) to 15 characters

check for illegal 1ibrary search (FLAGS parameter)

FOPEN the program file - execute access

FLOCK the program file

FGETINFO on program file

verify file code is type program SN
)

read program file record P

verify program file has only 1 extent

make certain program can run with access used (IA or BA)

locate PB address and STT number of entry point

use defaults for MAXDATA, STACKSIZE, DLSIZE (from PREP) if not already set

check DLSIZE not greater than 32K words

check STACKSIZE not less than 512 words

LOADPROGRAM

build SHARER entry for program in LST
check program not already loaded in opposite mode (PRIV/NON)
(program can't execute priv & no priv. at the same time)
check program not already loaded in same mode
(if loaded - share allocated code)
check program not LOADING in opposite mode
(error - can't share céde if modes are different) ~
check program not LOADING in same mode /,«7
(if loading build waiting entry in LST & suspend)
build LOADING entry for program in LST
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LOADER

get LOAD process SIR

set up Loader Communication Table in stack
move LCT to SYSGLOB

AWAKE

set PCB active bit for LOAD
place PCB in ready list

WAIT - suspend
[}he LOAD Process executeé}———-—éfii>

LOADER (continued;
check LCT for any returned load error
if any exists, save it for later ABORT message
Check LCT for list file flag (LMAP or UNDEF EXTS)
if listing is required:
FOPENDA - address of Load Process list File (LCT)
* FOPEN - LOADLIST - $STDLIST
copy disc to list device
FCLOSE both files
re]ease'LOAD'process SIR

LOADPROGRAM (continued)
if any LOADER error, find & delete LST LOADING entry
LOAD (continued)

place new CST in entry point plabel

initialize PBX and WSP pointers in PCB using PROGRAM entry of LST
if program being traced, reset entry point to TRACE

check stack size (PCBX + DL + GLOB + STACK + OVFL < 32k words)
check MAXDATA not greatar than system maximum

GETSTACK

jnclude 1536 more words in stack V.M. (for PCBX & ovfl. abort)
allocate a DST entry

allocate virtual memory space for stack

initialize DST entry - mark segment absent

change here for LOADLIST-SIR problem.



LOAD (continued)
zero PCBX and DL area of the stack

read program file globs} initialization record into the stack ,

set up DL reserved are: (DB negative)

FCLOSE the program file

CREATE (continued)
if original parameters have been changed by LOAD, set up CCG for return

PROCREATE
get a PCB entry if none is provided

build PCBX in new process stack
build the required stack markers in the new stack:

TERMINATE marker (delete process)
normal initial launch marker (exit to process/TRACE)

DEBUG launch marker (if required)
INITIATE marker (opens 3STDIN and ZSTDLIST)

initialize the new process PCB entry
set PCB process Alive bit

CXRUN (continued)
check for error from CREATE
warn user if original parameters were changed

AWAKE
set PCB active bit for new process

place PCB in the ready 1list
WAIT - suspend

[fhe new process executeé]

FINISH
any command flush operation requested (no)

qoutput "END OF PROGRAM"
CXRUN returns to the outer block of the Command Interpreter.



LOAD PROCESS (simplified)

FOPEN a disc file for LMAP listings "LOADLIST" (old file)
if LOADLIST does not exist, build it - then open old done once
move Loader Communication Table (LCT) from SYSGLOB to stack

rewind LOADLIST file /“7‘”‘;‘2_‘ I}%wc o
LpanPRoC

LCT specifies program load (vs. procedure load) *
SATISFYPROG

open and lock the program file
read first 2 sectors of program file info. and store in DL
read External List record into DL (unsatisfied external table)

SATISFY

open each SL to be searched (one at a time)
search the SL for entry points which match externals
1ist externals and entry points (if LMAP requested)
N transform unsatisfied to satisfied external table entries
(8 repeat the above until all requested SLs have been processed
’ 1ist the remaining unsatisfied externals

LOADEXTERNALS

determine which segments are already allocated
allocate CST entries for SL segments

allocate a CST block for program segments
assign CST numbers to referenced SL segments
load each referenced segment (SL by SL)

LOADSEGMENT

read STT for the segment from the SL file

examine all STT entries

fix external type STT entries with new CST numbers
write updated STT back to the segment in the SL file
build 4 word CST entry

place the entry in the CST

-

L
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LOAD Process {(continued)

LOADPROGRAM

assign CST numbers to program segments

build a table to map previous CST numbers into new CSTs

save the new CST numbers (last assigned) in remapping table
1ist physical CST numbers in logical segment order (for LMAP)
write CST remapping table to program file record §

using CST remap, load each program segment

LOADSEGMENT

read STT for the segment from the program file
examine all STT entries

fix external type STT entries with new CST numbers
write updated STT back to the program file segment
build 4 word CST entry

place entry in XCST

set loaded bit in program file label , f/%;;
UPDATESEGTAB

allocate a working set table entry (WSTAB)

build a PROGRAM entry in the LST (program loaded)

build SL entries in LST where required

increment "number of processes sharing" (PROGRAM entry)

find all LST WAITING entries (waiting for this Load)
change WAITING to LOADED entries in LST

return any load error to waiting process in LOADED entries
unimpede PCBs of waiting processes

find and delete the LOADING entry in LST

close program file, group, and public SLs as required

set any error and address of LOADLIST file into LCT

write eof on LOADLIST disc file

Y

S



'\

&
L AD Trecees Ceadd D

AWAKE

set PCB active bit for load originating process
place PCB in ready list
WAIT - suspend

when reawakened, LOAD resets any errors & restarts assuming LOADLIST is open.



Termination of the executing process (son of main)
TERMINATE

turn off traps
turn off live bit in PCB
reset Q and S to initial Q (1 word before TERMINATE marker)

EXPIRE

set STOP bit in PCB of each son of the terminating process
REMITENTRY - remove anv Reply Information Table entry
REMOVESTOP - clear any DEBUG breakpoints

if a data base is open, do IMAGE clean up with DBPROCTERM
set C.I. working set pointer into CPCB

O

CLEARWS - clear working set table entries - place on overlay select queue

UNLOAD

find and delete SHARER entry in LST

find PROGRAM entry in Loader Segment Table

decrement reference counts for program file segments
unload segments with p reference counts

delete PROGRAM entry if all segments are unloaded
unload any dynamically loaded procedures

if Logging is enabled, Log process termination

FPROCTERM

scan AFT for open CS lines

CCLOSE - close all communications lines

scan AFT for open files

FCLOSE (disp: no change, acc: unrestricted) all open files

ABORTDSEG - return all process extra data segments
ABORTMAIL - clean up any pending mail transfers
ABORTRIN - unlocks all local/global rins which the process had locked

. RN
! i
¥



q EXPIRE (continued)

check all existing sons of terminating process

1f son's PCB is ALIVE:
set SOFT KILL bit in son's PCB
ABORTPROCIO - abort all of son's pending I/0 requests
if DEAD bit set in son's PCB, call WAIT (mourning)

BURRYPROC

remove son's PCB from scheduling queue

adjust father-son and brother linkages

if FAC is set in PCB, AWAKE father process

CLEARWS - clear WS table entries place on overlay select queue
place any active extra data segment on overlay select queue
release the son process stack

return the son process PCB

L~ if son's PCB is not ALIVE:

‘ remove the STOP bit in son's PCB
set FAC in son's PCB

WAIT for son to terminate

N

continue to eliminate sons until none remain (repeat above)
deallocate all local RINs allocated to the job
get process CPU time and execution time remaining from PCBX
compute: process CPU time + job CPU time + system clock
save cumulative time in JIT (-1D if greater than 23 days)
update job CPU time in JCUT
disable control Y (if session and enabled) reset PIN in LDT
if pseudo-interrupt mode in CPCB is SOFT KILL:

set DEAD bit in CPCB

AWAKE mourning father and suspend self

WAIT if AWAKE fails to suspend

if pseudo-interrupt mode in CPCB is not SOFT KILL:

REQUCOP

make a process termination entry in UCOP Request List
AWAKE - UCOP process
WAIT - UCOP wait set

At this point, UCOP runs to finish killing the son of main process.




UCOP - son of main process termination operation
get next entry in UCOP regyuest 1ist (process termination request)
BURRYPROC

remove PCB from scheduling queue

adjust father-son linkages

if FAC is set in PCB, AWAKE father process (C.I.)

CLEARWS - clear WS tab.e entries - place on overlay select queue
place any active extra data segment on overlay select queue
release son of main process stack

return son of main PCB entry

loop back and continue to process request queue entries
if the request queue is empty and no jobs can be started - WAIT

EAt this point the process executed by the RUN command has
terminated and control passes back to the Command
Interpreter:]

o



~ Command Interpreter termination [BYE/EOJ cqmmand]

CXJoB
if EOJ (CXEOJ entry) set TERMINATE parameter to code 6
if BYE (CXBYE entry) set TERMINATE parameter to code 5
store TERMINATE parameter in initial Q location (below TERMINATE marker)

TERMINATE
turn off traps
turn off live bit in PCB
reset Q and S to initial Q (1 word before TERMINATE marker)
EXPIRE

REMITENTRY - remove any Reply Information Table entry

FUNBREAK - abort broken terminal read if any

set C.I. working set pointer into CPCB

CLEARWS - clear C.I. working set entries - place on overlay select queur

( i UNLOAD
find and delete SHARER entry in LST

find PROGRAM entry in Loader Symbol Table (for C.I.)

decrement reference counts for program file segments

unload segments with @ reference counts

delete PROGRAM entry if all segments are unloaded

if Logging is enabled, Log process (C.I.) termination

get process CPU time and execution time remaining from PCBX
compute: process CPU time + job CPU time + system clock
save cumulative time in JIT (-1D if greater than 23 days)
update job CPU time in JCUT
if job input device is a terminal:

reestablish normal terminal state if in break

reset control Y bit in LPDT

reset break flush (throw away broken read input)

= if C.I. was aborted - PCB hard kill or soft kill bits set
@ format JOB/SESSION ABORT/TIMEOUT message
PRINT abort message



EXPIRE (continued)

N

S
CLEANUPJOB '

check TERMINATE parameter set by C.I. for origin of request

use PXGLOB to Tocate the JMAT

set JMAT entry to terminating

copy the JMAT entry to the stack

CLEANUPFILES - delete job temp. files and return disc space

ABORTDSEG - release main process extra data segments

get accounting information from the JIT

PRINT "CPU (SEC)=" cputime

get final time stamp (CALENDAR and CLOCK)

compute elapsed time in minutes

PRINT CONNECT/ELAPSED (MIN) message for session/job

PRINT DATE'LINE message - date and time

output END OF SESSION or END OF JOB

DIRECLOGOFF ™

e

copy account, user, and group directory entries into stack //\T/
decrement number of accessors in account group index

decrement number of accessors in group file index

decrement logon count in directory user entry

update CPU and connect times in account and group entries

FJCLOSE

close 3STDLIST AND 3STDIN files
release JCUT entry if any exists
release JPCNT entry
release JMAT entry

REQUCOP

make a process termination entry in UCOP Request List
AWAKE - UCOP process
WAIT - UCOP wait set



|
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UCOP - Command Interpreter termination (main process)

get next entry in UCOP request list (process termination request)

BURRYPROC

remove PCB from scheduling queue
adjust father son and brother 1inkages
if UCOP has no remaining sons:
CLEARWS - clear WS table entries for C.I. - place on overlay select queue

place any active extra data segment on overlay select queue
release main process stack

return main process PCB entry

jf UCOP has no remaining sons, AWAKE PROGEN (possible LOGOFF)
loop back and continue to process request queue entries
if the request queue is empty and no jobs can be started - WAIT

At this péint the Command Interpreter (job/session main process)
has terminated and the JOB or SESSION has logged off.

Note: When particular steps in the process termination

operation were not required to terminate a

job or session main process, they were omitted
from the above discussion. These omitted steps
are included in the material on terminating a
son of main process.
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ro. Distribution suasecr. SOftware Channels on the
HP3000 Series Il

The software channel provides a means of preventing concurrent oper-
ations of two or more device controliers. This may become necessary when the
aggregate demand of all concurrent devices exceeds the capability of the I/0
system. The problem is caused by the fact that some devices cannot wait longer
than .a specified period of time for data service. If this time is exceeded,
the device misses a data word transfer, which results in an overrun. Any de-
vice which exhibits this property is termed a synchronous device. Note that

the allowable delay of service, or latency, is not the inverse of the device
(ﬂ\\ transfer rate. For this reason, the aggregate transfer rate of all synchronous
‘ devices may be less than the channel transfer rate, and yet some devices may

overrun.l Asynchronous devices may wait.indefinitely for channel service. It
is not possible for an asynchronous device to overrun. The operation of an
asynchronous device, however, extends the latency that synchronous devices must
endure, which may cause overruns. Operation of devices on a selector channel
also impact devices on the multiplexor channel since both channels are competing
for memory access.

The effect of a data overrun can range from a slight performance degra-
dation to a total system failure. The effect depends on the type of device, the
overrun detection capability of the device, and the reccvery ability of both the
device and the driver software. All synchronous devices detect an overrun con-
dition reliably, except for the 2660 Fixed Head Disc. The 2660 disc controller
may fial to detect an overrun that occurs. This means either a CRC error on the
disc or improper information in the CPU memory, depending on the transfer direc-
tion. If either of these conditions happen to the operating system, a system
failure will usually result. For this reason, overruns must be prevented on this
controller. A data overrun on the calcomp plotter interface will result in an
error, with no recovery possible. The card reader must re-read the card image
on an overrun, which necessitates operator intervention. For these reasons,
overruns should be prevented on the card reader and plotiter. The software re-
covery in other synchronous device drivers is adequate 1o recover from an occa-
sional overrun. Frequent overruns are bad for two reastns. The software de-
vice driver may exhaust its retry capability and return in error, and éxcessive
retries detracts from system performance. A rule of thumb is that overruns

1. 30036A Multiplexor Channel External Reference Specifications, Section 3.5.



should not occur in more than 1% of the total transfers done to a device,
using a worst case test load running under MPE. (Slueth tests are not very
realistic, and may place much greater demand on the system than a similar .
MPE test) the retry rate may be determined by using 1/0 error logging of the
logging facility.

The only means available to reduce or prevent overruns on the Series
I1 is to use a software channel. The advantage of software channels is that
they may be applied as needed, and do not impose arbitrary constraints on de-
vice overlap. A disadvantage is that each situation must be analyzed before
the channels are applied. Thus, a person who configures the system must be
more knowledgeable. The current CX series imposes the concurrency constraint
through the use of static bandwidth factors for each device driver. This has
the advantage of being simple and automatic. A disadvantage is that, since
it cannot be configured, it does not allow performance enhancements through
the use of hardware means, such as selector channels. More than one software
channel may be used to break devices inte groups, if this is the desired

result. Some examples may be used to demonstrate the use of software channels,




EXAMPLE 1 - Two device controllers on a single
selector channel

7905
/ CONTROLLER < [
SELECTOR SOFTWARE
CHANNEL CHANNEL 1
\\\\ 2888

CONTROLLER <

These two device controllers must be placed on
a software channel since the selector channel
can only service one device at a time. This is
done by entering "1" in response to the channel
question in device configuration.



EXAMPLE 2 - Three disc controllers on the

multiplexor channel

7900
DISC
CONTROLLER

A

MULTIPLEXOR
CHANNEL

/

7900
DISC
CONTROLLER

B

7900
DISC
CONTROLLER

c

SOFTWARE
CHANNEL 1

In this case, transfers from all three discs is
more than the MUX channel can handle. Assuming
that the system disc is connected to controller
A, then it is better to put controllers B&C on

software channel 1.

This configuration disal-

lows concurrent operations of B&C, but allows
A to operate concurrently with either B or C.



EXAMPLE 3 - Two disc controller on the selector
channel and three disc controller on
the multiplexor channel

7905 Y S—
DISC .
__——""| CONTROLLER
SELECTOR SCOFTWARE
CHANNEL CHANNEL 1
\ 7905
DISC "<
CONTROLLER

2888
- pIsc E——
CONTROLLER
MULTIPLEXOR gggg . SOFTWARE
CHANNEL CONTROLLER < CHANNEL 2
\\\\\\ 2888
DISC ¢ 1
CONTROLLER

In this case, only one disc controller on the
multiplex channel may operate if one of the discs
on the selector channel is in operation. This
may be accomplished by method shown. Note that
this is only one solution, and the channels may
be used in a different way to accomplish the same
task. Only two of the five controllers may oper-
ate simultaneously with the configuration shown.



devices.

errors.
occur.

they do not invoke the MPE I/0 system utilities to allocate and deallocate
The following tables denote the c]ar1f1cat1on of
each device that we currently support in MPE.

the channel resource.

channel:

channel:

The use of software channels cannot be applied uniformly to all

Some devices work well with channels.
be used with channels because of system/device timing constraints or device
Asynchronous devices need not be restricted since overruns cannot

Other devices should not

Direct I/0 devices must not be used with software channels since

The following devices are recommended for use on a software

Device Name

7905 DISC.
2888 DISC.
7900 DISC
2660 DISC
Card Reader

Product Number

301297
30102A
30T10A
30103A
30106/7A

Transmission Mode

nuvwunnuvwm

The following devices are not recommended for use on a software

Device Name

Hardware Serial Int.

7970 Mag Tape
Synchronous Single
Line Cost
Programmable
Controller

Line Printer
~ Card Punch

Paper Tape Punch

Plotter

Product #

30360A
30115A

30055A

30300/1A
ANl
301124
301054
30126A

Transmission Mode

NI » Lwn

The following device may not be used on a software channel:

Device Name

Reader/Punch
Paper Tape Reader

Transmission Mode

S
A
0

Synchronous
Asynchronous
Direct I/0 only

Product #

30119A
30104~

Transmission Mode

D
D

C T .
N
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Tntroduction

1.0 Introduction

This document will eventually be the IMS for the MPE/30 File System. At
present it is simply a noterook used to record Iinformation that 1is not
currently avallable eleswhere.

@

@®

1,01




Table Formats

3,0 Tabhle Formats

This section 3ives a detailed discussion of the rain tables constructed and
used by the file system, The location and overall structure of each table
is given, in addition to tne table format anc a adiscussion of each field in
the taole.



Table Formats - CBTAB

3.2.4 Access Control Block (ACH)

The ACB is essentiallvy the same as under MPE/20., Some new fields have been
added, old flelds deleted and others moved to different locations. But the
essential features remain intact and the ACB serves the same purpose as 1t
did oefore,.

The most notable change to the ACB is due to the new feature of
multi-access. In order to implement multi-access the ACB had to be cleaved
into two parts: the Physical ACB (PACR) and the loqical.ACB (LACB).

The PACB 1s a skeleton ACE and holds information that {is global to all
accessors ot the file, The LACB holds intormstion that is local to each
accessor of the file.

The uniaque ACR for each accessor is constructed by overlaying the common
PACB with the information contained in the indivicual LAC8. Thus, for a
multi-access file, tnere {s exactly one PACB for all accessors and one LACDb
for each accessor. :

The term ACB 1is temporal and 1s anplied to a PACB only when it has been

overlayed with the arorooriate LACB. 1If tne tile is not multie-access then
the ACB is tne same as tne PACB (an LACB does not exist).

3,2-10)
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3.2.5 Logical Access Control Block (LACB)

The LACB Is unique ¢to the 3000/30, 1T1ts function is to support the new
feature of multi-access.

Under multi-access each accessor shares a sinagle ACH, However each
accessor 1is permittea to view tne shared file in a slichtly different
manner than the other accessors. For examole one accessor may access the
tile in a read only mode while the other accessors may access the file in a
read/write mode., This necessitates that eacn accessor must have a slightly
different ACH.

The [LACB {s used to hold the fields of the commmon ACB that are unique to
each accessor. when an accessaor locks the common ACB, the LACEB is used to
overlay the ACB with the data that is unique to thet accessor; this is done
witnin the intrinsic LOCACH. Similarly, when an accessor unlocks the
common ACB, the LACR 1s updated since some of the fields may have been
modified due to the access: this is done within the intrinsic UNLOCACR.

All LACBs have the same overall structure:

‘.’ o 1 2 - 15

i 3 | 16 [

l-------------------------------v----..,---'.----------------------'

| PACB VECTOR 1

l---- ...... - ey - " T T - --- ----- ---------‘----------- ........... - e e o o '

| - FILE HUMBER {2

'---------------- ----- L E X B K X X N X X N X J L X X N N N N N N N N N R XN J L x X X X N X X X N N N X N N X J '

| FOPTIONS i 3

l--------------------- ..... L A R R N N N N N N N N N N X XN J L K R R N X X N X XN X J L X X R X X X X X J '

| , ADPTTONS | 4

'------ -------- L X B N N N R N N R N _X X X N R _X J L X X ¥ ¥ ¥ R K N X ¥ K ¥ N ¥ N 3 - T e S o S e T S S ----.

| , STATE FLAGS I S

'----------- ----- - e T T G T T @ . © T ® L X K X X N J ----------------- ------ --I

| CONTROL WURD _ I 6

'--- ------------------ L R N N X N N N XN N J @D ED ED EB @B W W W@ W W W - o= LA X N N R X J - e e e o = - ----'

| “NDE FULAGS [

l--- ----------- ----------------- ----------------------- ---------'

1 FRROP NUYBER I 8

|---------- ------ L A N N N N N 2 - e T a W o . "-------------- -------------- ----'

[ LAST [/0 TRANSMISSION LOG I 9

l ----- L X X X N N N N N N N N N _J - - . " o . LA X X N N N R N XK N X X X X R X N X N N R _JXE_N 2 J L R K N X X X X N N X _X X _ & J I

1 FILE NAME = 1ST CHAR, ! FILE NAME - 25D CHAR. 1 10
:/""\ '---------- --------- ceooeoscoeoeoe D P W D P P P N E TP D D D WD D D TP G D I G WD D D D D D W W W ---'
. | FILE NAME = 3rD CHAK, | FILE NAME = 471TF CHAR. 111

' ------- L 2 K N R _N K &N R N J WP G W O G S W @ T T S W L X R X N N X ¥ N & N N N N X X N N N X N N N N X N & X X & XN N R X J I

| FILE NA4FE = STH CHAR, | FI1LE RAME = B6TH CHAPR. 1 12

' .................. L. N R N N N N N N N X X N N ] L N N N N N N N N X N & N N XN N X R N X N X N X X X N J --'

3.2-11
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| FILE NAME =« 7TH CHAR., i FILE NAME = 8TH CHAK, I 13
'--------------------------‘------------ ------ ------------------'
| RECORD SIZE (POSITIVE BYTES) ' | 14
| L X L X X L XX ¥ X X X X E X X T X EX L KX XXX XX XXX XXX T 0 X X X3 l
| BLOACK SIZE (POSITIVE WORDS) I 15

1n general tne following identifiers are usea when referring to a LACB:

DEFINE
LACBSIZF
LACBPACH
LACBFNUM
LACBFOPTIONS
LACBAOPTIONS
LACBSTATE
LACBCTL
LACBMODF
LACBERROR
LACBTLOG
LACBNAME1
LACBNAYE?
LACBNAMES]
LACBNAMES
LACBRSILZE
LACBBSIZE

The following is an alchabetized 1ist of the above identifiers along witnh a

discussion of their meaning.

LACB.(2:14)%,

LACB(1)+%,
LACB(2)4,
LACB(3)#,
LACB(4)¢#,
LACB(5)¢#,
LACB(6)#,
LACB(7)4,
LACH(8) ¢,
LACBR(9)#,
LACB(10)+4,
LACB(11)+#,
LACB(12)¢#,
LACB(13)#,
LACB(t4)+#,
LACB(15)%;

3.2=12

<<SIZFE IN WKORDS>>
<<PACB VECTOR>>
<<FTLE NUMBER>>
<<FOFTIONS>D>
<<AROPTIONS>>
<<STATE FLAGS>>
<<CONTROL WORD>>
<<MCDE SETTING>>
<<ERKQOF CODE>>
<<LAST 1/0 TLOG>>
<<FILE NAMED>>
<<FI)E NAMED>>
<<KFILE NAMED>>
<<KFILE NAMED>D>
<<KFECOKD SIZE = POS.
<< LUCK STLE - POS.

BYTES>>
WORDS>>
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3.2.6

The PACB is similar to the ACHB under MPE/20. The only notable differences
are: ;

x Some old fields were deleted and some new tields were added. The
result is 4« small increase in the size of the pasic ACB.

¥ fhe ACRs are no longer linked together. After consultation with
concerned parties 1t was decided that this was a vestigal feature
3nd didn‘t warrant further supoort.

* Tne format of the ounffering extension now comes in two flavors.
The oriaqional flavor, which has the bpuffer storage within the
block bufter, was retained. The new flavor uses system buffers
insteao of block buffers.

The overall structure of the PACHK is:

(. |
I BASTC ACH ) (fixed)
I

|

|

V. :

| BIFFERING
1 (variarle)
|

|

i

: |

EXTENSION i
|

The puffering extension is optional; it is presert if and only if the file
is accessed with hufferina, As mentioned above the buffering extension has
two formats: one for ACH buffers and the other for system buffers. As a
result there are exactly three possible formats for an ACB:

1. %o butfers; the buffering extension is not present.

2. ACB buffers: the buffering extension i1s present and the ouffers
are in the block buffers.

3. Systam bufters; the butfering extensiorn 1is present and the
buftfers are not in the block vufters.

QThe bpasic ACR (or NORIF ACB) has the following forrat:

0 1 2 3 4 5 6 7 8 g 10 11 12 13 14 15

3.2=13
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| 2 | COMPLETE ACB SIZE I

' L L L L L L X 2 0 LR L EX XL X X T L X X X ¥ ¥ FYX rE Xy XX rEryY XY ¥} - . - o - .
1 : FILE NUMRBFR | }
' LA R XY P XY ¥ XXX LEEELE X EEX Y XXX EEEFEXE L L L X X Xy X ) ---'

I |
! RECIORYD TRANSFER COUHNT |
[ |
|e=mmececcecccceccrecemaceaceancaecececcc e eceaccm e |
| ~ l
| BLOCK TRANSFER COUN1 |
| |
| mescecemmcemccmcececmcmceccsamcecnccmceenccecresreaecaneaae—a|
| !
} FILE PUINTER |
| |
|
|
|
|
|
|
|
{

P F1 Pt LESTFITIBLLE C T DI EU T EOF ¥ | |

D P T G AN G D A P D D EP D U NS EP L 4D S LGP EP ER B WS G AR SO AP WO R WD WD ER YS G P G WP AP D WL P G G AP EP S GD S Eh UR WD ) Wb 4B OD Wb W 6 @ '

ANPTIONS |

ERROR CODE |

S 1B I DEVICE TYPE I LAST LOGICAL I/0 STATUS |

| RECORD SIZE IN BYTES i

l L E X X 2 2 X X X X X X X X X X XXX ELE X 2 X X X X ¥ ¥ X XX XL EXEXEEXErYEYXL XXX XL ¥ l

| BLUCK SIZE Iy #ORDS |
|---------------------------------------------------------------'
| FCR VECIOR |
|---------‘-----------------------------------------------------'
| I B 1 N | P |
'--------------------------------------‘-------------------Q----l
| i
'--------------------------------------------_------------------I

| CARRIAGE COMTRIT, CuDE {

t ACCESS BRIT “ap ' | LOGLICAL DEVICE NUMBEP |

' ----------------------------Q-----------------------—----------'

| VOLUME TABLE INDEX }

i FOPTINNS |

T TRSY n taaNsIsson 1oe
T e e T T T T e e s e
T e smrrtee U T T  Riackins eactan )
: CURKFENT VARIABLE BLJCK HJMBER :

10
11
12
13
14
15
16
17
18
19
20

21

23
24
25

e
P
[
o
‘
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b FILE WAME = 1ST CHAR. } FIiLE NAMF = 2ND CHAR. 1 26

! FILE NAME = 3prD CHAR. | FILE NANME = 41H CH2R. 1 27

l L L L 2 L R P P Y LYY R XL L XY XL LY ErE XYY Y rr P L X Xy XX X Xy & X X3 '

1 FILE NAME = STH CHAR, ! FILE NAMF = 6TH CHAR, | 28

| FILE WNAME = 7TH CHAR., | FILE NAME - 81H CHAR, I 29

. L L X X L X X X L L X X L R XXX B X ¥ T XXX XL RELX L EE LY ELYXEEXE XYY L LX) ‘

| TERMINAL STuUP CHARACTER I A I M1 B | ! SEGCFS | EOFS | 30

| - i 31
| ~emeemr e cec s s e s r e e e s s e s e e s c e cc s v e nae |

| I 32
| LAST NU~-WAIT I/0 FILE PUOINTER |
| ' I 33

| NR. INPUT LABC’S | TOTAL NR, LACB’S I 34

| FAAVT INDEX I 35

DD LINDEX i 36

it S 1 M | {  VIRTUAL LOCICAL DEVICE Nk, t 37

. L X P P R PR YR P P PR LR R R L R PP A X L L P XXX XXX X3 L1 & X J '

i SPOOLED DEVICE FOPTTONS I 38

| SPOOLED DEVICE AQPTIOQNS 1 39

| SPOOLED DEVICE TYPH | SPOOLED DEVICE RECORD SI1ZE I 40

P T T | ;
| I 41 e
l---------------------------‘-----------------------------------l f’" ‘
| . I 42

[ HIGHEST BLOCK NUMRER STARTED I

! | 43

i i CURRENT BUFFFERI | MK, BUFFERS I 44

| BUFFER SIZE I 45

' .----------------------------------------—---------------------'

I CURKENT RFCORD BYTE POTINTER | 46

| CURRENT RECORD LOGICAL sYIFE TNDEX I 47

. | CURRENT BUFFEP BYTZ DISPLACEMEWNT 1 44

.

In general tnhe followinag ldentifiers are used when referring to an ACB:
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ACBTAPEERRUR
ACSINHEIBITCRLF

ACB(23).(4:1)8, <<KREFURT RECOVEFRED TAPE ERRORS>
ACR(23).(5:1)8, <<INKIBI1 TERMINAL CR/LF>>

ACBQUIESCE ACB(23).(6:1)#, <<KCRITICAL OUTPUT VEFRIFICATION>
ACBBLKFACT ACB(23).(8:8)1, <<BLOCKING FACTCR>>

ACBBLK ACBDEL(12) ¢, <<CUFHENT VARIABLE RLOCK NR.>>
ACuBNAME ACB(26)8, <<LOCAfL. FILE NMAMEDD

ACBSTOPCHAR ACB(30).(0:9)4, <KIFFMINAL STOP CHARACIERDD>

ACBNOWAT TEOF
ACHUNOWATI TMODE
ACBABNRTREAD
ACBSAVEEUFS
ACBEJFS
ACBTEMPZ
ACBNUWATTFPTE

ACR(30).(8s:1)8, <<FEDF ADVANCED FLAG>>
ACB(30).(9:1)8, <<KLAST NUO=wRIT I/0 MODE>>
AC3(30).(10:1)4,<<ARLGKT RROKeN RE«RFAD FLAG>D>
ACB(30).(12:2)5,<<F0K SAVING ACBREDES>>
ACR(30),(14:22)4,<<ECt FLAGS>>

<<KTENMP CELL>>

<<LAST NO-wAIT FPTR>>

ACR(31)4,
ACKDZL(1%) 4,

DEFINE

ACBSIZE = ACB.(2:14)%, <<KSIZE IN WORDS>>

ACBFNUM = ACB(1).(0:8)%8, <<FILE NUMBER>> _
ACBRTFRCT = ACBD3L(1)#, <<RECOPD TRANSFEK COUNT>>
ACBBTFRCT. = AC3PBL(2)¢, <<KHBLOCK TRANSFER COUNT>>
ACBFPTR = ACBDBL(3)#, <<KRECOKD POINTER>>
ACBLSTATE - = ACB(3)%, <<LOCAL STATE FIL.AGS>>
ACHANPTIUNS = ACB(9)&#, <<KADPTIUNS>>

ACBERROR = ACB(10)#, <K<KERFOK CODE>>

ACBRSYSBUF =z ACB(11).(0:1)8, <<KSYSTEM BUFFER FLAG>>
ACHBBREAK = ACH(11).(1:1)#%, <<BREAK MODE FLAG>>
ACBDTYPE = ACB(11).(2:6)8, <<KDEVICE TYPED>>

ACRACCCL = ACu(11).(2:3)¢, <<DEVICFE ACCESS CLASS>>
ACHSJRCL = aCB(11).(5:3)%, <<DEVICE SUR=CLASS>>
ACBSTATUS = ACH(11).(8:8}#8, <<LAST 1/0 STATUS>>
ACRQSTATUS = ACB(11).(B:S)4, <<KCUALIFYING STATUS PAKT>>
ACBGSTATUS = ACB(11).(13:23)4,<<GFNEKAL STATUS PART>>
ACRRSIZF = ACBK(12)s, <CKHRECNKD SIZE = RYTES>>
ACBRRASTIZE = ACB(13)%, <<BLGCK STZE = WURDS>>
AZuFCH = ACKR(14)4, <<EFCF VECTUP>>

ACRGSTATE = ACB(15)#, <<GLGBAL STATE FLAGS>>
ACHTEMP1 = ACR(16)2, <<TEMP CELL>>

ACBCTL = ACB(17)#, <<CAFRIAGE CONTROL CUDE>>
ACBACCESS = ACH(1B).(0:8)8, <<KACCFSS RIT MAP>>
ACBDADDR = ACB(1k).(8:R)8, <<(LOGICAL DFVICF Ngf.>>
ACHVDADDR = ACH(19)8, <<SKVOLUME TABLE INDEX>>
ACBFOPTTIONS = 4CH(20)¢#, <<KFOFPTINNS>>

ACBTLOG = ACH(21)%, <<LAST I/0 TRANSMISSION LOG>>
ACHDNTYPE = ACB(22).(0:8)#, <<NAME TYPE FOF DIRECTORY>>
ACBDISP = ACRB(22).(8:8)2, <<¥TLE DISPOSITION>>
ACKMADE = ACR(23).(0:8)#%, <<MNDE FLAGS>>

ACBSHCATS = ACHR(34)s, <<LACB COUNTS>>
ACRSHCMTIN = ACR(34),.(0:R)#, <<NP, INPUT LACR®S>>
ACBSHCHT = aCis(34),.(8:8)8, <<NR. LACB’S>>
ACBFEMAVTX = ACHB(3%)#, <<EFMLEVT LINDEX>>
ACBSPXDDX = ACB(36)%, K<ADL INDEX>>

ACBSPUNL = ACB(37).(0s:1)#, <<3PNOLEOV DFRVICE FLAG>>
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ACBSPACGLIN = ACB(37).(0:2)#%, <<SPOCLED IN/QUT>>

ACB3SPVDEV = ACH(37).(B:R)#, <<SPOUOLED VIRTUAL DEVICE>>
ACBSPFOPT = ACB(38)s, <<SPOCLFDl DEVICFE FOPTIONS>>
ACBSPAOPT = ACB(39)s#, <<SPCOLED DEVICE AQPTIONS>>
ACBSPTYRC = ACB(40)#, <<SPOOLED DEVICE TYPE/RECSIZE>>
ACBSPTYPE = ACB(40).(0:6)8, <<SPUOLED DEVICF TYPE>>
ACHBSPREC = ACB(40).(6:12)4%,<<SPUCLFD OEVICF RECSIZE>>

ACBX XXX = AC3(41), <<TEMP CELL>>

ACHHIRBLK ACRDBL.(21) 4, <<HIGHEST BULOCK STARTED>>

ACBCURRBUF
ACBNUJMBUFS

aCd(44).(4:4)4,
ACR(44).(12:4)¢,<<NF,

<LCUFRENT BUFFER AR.>>

OF BUFFEKS LESS 135>

ACHRAUFSIZE = ACB(35)+#, <KRUFFEP STZE>>
C3RECPTR = ACH(46)4#, <<KKRECOFC BYTE POINTER>>
ACBBUFUSED = ACB(47)s, <<yse.D BLOCK BYTE COUNT>>
ACBBUFDISP = ACB(48)¢#, <<BUFFER RYTE DISPLACEMENT>>
ACBBUFPOUL = ACB(49)¢#, <<FIrST BLOCK BUFFER>>
ACBBROT = ACBGSTATE.(13:1)#8, <<BEGINNING 0OF MAG. TAPE>>
ACBNEWEDF = ACBGSTATK.(14:1)%, <<NEW EOF NEFDED = M_,T, OdNLY
ACBPRIV = ACHGSTATE.(15:1)#, <<PRIVILFGED FILE>>

,) ACBEJF ACBLSTATE.(1:1)#%, <<EWD OF FILE SENSED>>
ACBLPCTL ACBLSTATE.(2:2)8, <<PAGE AND LINE CONTROL>>
CBPAGECTL ACBL3TATE.(2:1)%, <<KPAGE CONTROL>>

<<LINE CONTROL>>
<<STREAM 1/0>>

CBLINECTT
ACBSTREAHY

ACBLSTATE.(3:1)#,
ACBLSTATE.(4:1)#,

ACBFKEYS ACBLSTATE.(S:1)}#, <<RESTORE FUNCTION KEYS>>
AC3XMI ICRLF ACBLSTATE.(6:1)8, <K<TKANSMIT CR,LF 10 USER>>
AC3TBLOCK ACBLSTATE,(7:1)#, <<DISARLE BLOCK MODE>>
ACBBINARYIO ACBLSTATE.(R:1)#%, <<EIGRT BIT TERM., TRANSFERS>
ACBCARRTAGE ACBLSTATE.(9:1)#, <<CARRIAGE CONTROL FLAG>>
AC3DEFBLUCK ACBLSTATE.(10:1)#8, <<DEFAULT BLOCKING>>
ACBREADCHDE ACBLSTATE .(11:4)4%, <<INPUT EOQOF CHECK>>
ACBREADTYPE ACBLSTATE.(11:2)#, <<INPUT EQF TYPE>>

L I L L O T S T T IO {1 O O 1 A [}

ACBREADMODE ACHLSTATE. (13:2)#; <<INPUT EOF MUDE>>

The following is an alphabetized list of the above identifiers alonrny witn 3
discussion of their meaning:

This flag is used to abort a rroken terminal re=read. The
flag 1is set via tne ABORT paremeter to FUNRREAK, If the
flag is set then the READ PENDING messace will be aborted

- along with tne re-read., This feature is needed to handle
the RREAK,..:ABORT, etc, situation.

ACBABORTREAD

Thnis is the access class oart ot tre adevice number .

The following are tne legal values:

type

9ACBACCCL

0 = direct (e.q. disc)

1 - serial invut (e.q3. Card reader)



ACBACCESS
ACBAOPITIONS

ACBBINARYIOD
ACHBLK

ACBBLKFACT

ACBBOT

'@

ACBRREAK

ACBBSIZE

ACBBTFRCT

ACBBUFDTSP

ACBBUFSIZF

@
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2 = parallel Input/output (e.a, terminal)
3 - serial {input/outpur (e.ag. mag tape)
4 - serial output (e.g. line rrinter)

This is the access bit map for the fille,
This is the AOPTIONS in effect for this file access.

This bit contreois tull eiaht bit transfers on the 2044
page mode terminal. This oilt is adjusted by FCONTROL(26)
and FCONTROL(27). ,

This 1s the block numnber of the current variable record
format block. +~Note that this is apclicable iff the record
format is variaole.

This is the »nlocking tfactor tor the file., It is the
numper of records in a block. ‘

This flaqg is used to indicate the vposition of a magy tape.
If not set then the tape is not on the load point; if set
tnen the tape is at the lo0ac point. Note that this flaqg is
apolicable only to mag tape files.

This is the break mode flaa. Tt is aprlicable iff the ACB
is the one for S$SIDIN/SSTOL1IST. 1f set it means that the
BRFEAK key has been hit and trat the CI should nave high
priority access to the ACHB., The flag will be cleared when
a RESIHME or AB0RT is issued.

This is tne block size, in words, of the file,

This 1is the total numper of blocks transfered to and fronm
the file, The initfai vaiue is 0D.

This is the pohvsical byte disrclacement, relative to the
base ot the bhuffer, corresronding to ACBRECPIF,., [If ACH
bhuffers are used then the value is the same as ACBBUFUSED.
If svstem buffers are used the value will ranage trom 0 to
255 and is the displacement correspondina to ACBRECPTR
from the pase of the physical system buffer. It is needed
because system pbuffers are disconticuous:; otherwise it
could be cAalculated from ACeRECFTK. ~ote tnat this is
Aapplicaole 1ff the file access 1S buftereg.

This is the size, in sords, ot the complete block puffer.
This 1includes tne block pbufter control block, whicn is 9
words lonq. Tf system nuffers are usec¢ then the value 1is
9; otherwise ACB ouffers are used and the value {s the
block size nlus 3, Note that this is applicable {ff the
tile access is ouffered.
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ACBBUFUSED

ACBCARRIAGE
ACBCTL
ACBCURRBUF
ACBDADDR

ACBDEFBLUCK

ACBDISP

ACHBDNTYPE

ACBDTYPE

ACBEOF

ACBFUFS

Tahble Formats = CBTAB

This {s tne loaical byte index, relative the the base of
the butter, corresponding to ACBKECPTR, Note that the
value will be the same regardless as to whether ACB or
svstem buffers are used. It 1Is needed because system
buffers are discontiguous: otherwise it could be
calculated from ACBRECPTR. Note that this 1s arolicable
ift the file access {s putfered.

This bit sianifies that the file has carriage control. I
think {t is redundant; ACBFOPTINNS already has a carriage
control bit. )

Tnis 1is the CONTROL parameter from the last FWRITE, Mote
that this valuye is pertalinent {ff tnhe file was opened with
carriage control.

This is the buffer number (O~relative) containina the most
recently referenced record. hote that this is applicable
iff the file access is buffered,

This is the logical device number of the tile. In the
case of a disc file this is the loaical device number of
the first extent.

Tnis tit signifies that the file is to be accessed with
default blocking. The bit is initialized from the FOPEN
stateword SIATF. It does not reed to be in the ACB; it is
mentioned here only to signify that tne b1t is effectively

used due to the way ACBLSTATF s initialized from STATE.

This 1is the file close disvosition cerived from the FOPEN
call. Note that the oniy wav this can be specified is via
a file equAation. Tne legal values are the same as those
for FCLUSE.

T™is is the file reference format type number and {is
derived from the FUFEN call. The following are the le3jal
values:

o~

) = full name

{ = account name aosent

2 = garoup and account namne acsent
3 - pull name

This Information is neeaed by FHRENAME,

This 1is the device tvve numrber of the file. See ACBSURCL
for a list of lecal values.

This pit is set when ENF nas been sensed.

This is the EOF sensing mode used for read cverations..
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ACRERROR

ACRFCR

ACOFKEYS
ACBFNUM

ACBFOPTIONS

ACBFPTR

.

®

ACBGSTATE

AC3GSTATUS

ACBHIRLK

ACBINHIBITCRLF

ACBLINECTL

Table Formats = CHBTAB

This is the error numper tor the file. It is used by all
intrinsics excepot FOPEN. when an error 1s detected the
error number s placed 1in this cell. The error number
should not be explicitly clearea; instead it persists
until it is overlaved by the next error number.

This 1is the F¢CB vectocr for tre file, Note that this is
apnlicable iff the file is a disc file,

This bit controls the definitior of the f1 and f£2 function
kevs on the 2644 paae mode terninal. This bit is adjusted
py FCONTROL(32) and FCONTROL(33).

This is the file number, the range of whicr is from 1 to
255, This numpber {s used by the file system as an entry
index into the AVT so that the ACHB may be located.

This is the FOPTIUNS in effect for this file access.

This is the seaquential access record rointer;y; it contains
the next sequetial record number. The initial value is
0h. Note that this value {s arvlicable only for the
FREAD, #WRITE and FUPDATE intrinsics. However the value
is waintained by all data transferrinc file system
intrinsics.

These are miscellaneous state flags. These Aare "global"
in nature in that they are the same for all accessors in a
multi-access environment, The constituent bpits are
descrived individually. '

This is the general part ot the last I/i) status for the
file., The tollowing are the leaal values:

0 = pending

- successful

~ end of file

unusual condition

-~ irrecoverable error

B NS
[ ]

This is the hiaonest block numper for which an anticipatory
read has been issued, note tnat this 1is apnplicable 1iff
the tile access is buffered.

This bit controls the termination of lines written to the
terminal., 1f not set then each line Is terminated witn a
Ck and LF: if set then no line termination cnaracters are
used, HNote tnat this is valic ift the tile is a termina?
file., This bit is adjusted bty FSLTMODE,

This 1is tne line control bit, 1f not set then each line
is post=spaced; if set then each line is preespaced., This
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ACBLPCTL

ACBLSTATE

ACBMODE
ACBNAME

ACBNEWEOF
ACBNOWAITENF

ACBNOWATITFPTR

ACHNUWAT'TMODE

ACBNUMBUFS

ACBPAGECTL

g
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is wused line orinters and terminals onlv. This bit is
adjusted by FCONTROL(1) and FWRITE with the appropriate
carriage control. '

This are the line and page control bits, eacn of which is
described sebarately.

These are miscellaneous state flags. They are "local" in
nature 1n that tney may ve different for each accessor in
a multi-access environment, Bits (9:6) are initialized
tron the stateword local variahle called STATE in FOPEN;
the remainina bits are {initializea individually. The
constituent bits are descrited indivicuallv.

Tnese are miscellaneous mode flaas. The constituent bits
are described i{ndividuaally.

The 1is the local file name. The name is eight bytes in
lenath with trailing blanks added.

This flag is used to inaicate that a new frave mark should
be written pefore tie tape is rewound or bdckspaced. It
not set then a tape mark is not reedeo; if set then a tape
mark 1s neeanea, Note that this flag is aprrlicable only to
maqg tave tiles,

This bit is used to save the value o¢of the local eof
advanced flag NEWEOF in FNOBRUF between the I/0 {initiation
and I/0 completion calls. Note that tnhis ¢€lag s
apolicanle iff the file is accessed in no=-wait 1/0 mode.

This cell is used to save the file pointer tetween no=-wait
I1/0 initiation and completion calls. Note that this cell
is pertainent iff the file is accessed in no=-wait 1I/0
mode.,

This cell is used to save the 1/0 mode between no-wait I/uJ
initiation and completion calls. [f the bit {s set tnen
tne last I/0 regquest was a write; otherwise it was a read.
Note that this cell is pertainent itf the file is accessed
in no=wait 1/0 mode,

This is the number of buffers, less one, used for the file
access., Note that this is apvplicable iff the file access
is nutfered,

This 1is the page control pit. 1If not set then a page is
assumed to consist ot 69 lines (auto paqge eject); if set
then a page 1is assumed to consist of bAd lines (no auta
padge eject). This is used orimarily tor line orinters out
is also valid tor fterminals:; and these are the only
devices for which this is valid. Tnis hit is adjusted by




ACBPRIV

ACBOSTATUS

ACBOUIESCF

ACBREADCODE

ACBREADMODE
ACBREANTYPE

ACBRECPTR

ACBRSIZF

ACBRTFRCT
ACBSAVEFOFS
ACBSIZE

ACBSTATUS

ACRSTOPCHAR

ACBSTREAM
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FCONTROL(1) and FWRITE with the appropriate carriage
control.

This flag is used to indicate that the file is privileged
in tnat it has a3 negative tile code. [f not set then the
file is not privileged: if set then the file is privileged
and the user must be in privileged mode to open it.

This is the qualifying part of the last I/0 status for the
file. ~Note that the values are unique for each general
status part, See /0 System IMS for all legal values.

This bit controls critical output verification. If not
set the buffered output is not guaranteed to be written to
the device when control is returned to the user; it set
then buffered output is guaranteed to have been written to
the device when control is returned to the user, This bit
i{s adjusted by FSETMODE,

This field consists ot the input FEOF checking type angd
mode., These fields are descrikted individuallv.

This field controls the input EOF checking mode.
This field controls the input EUF checking type.

This is a relative pyte poirnter to the current record. 1If
system butfers are used then the pointer {s relative to
the base of the system punfter data seament; otherwise ACS3
hutters are used And the pointer is relative to the base
of the block buffer., nNote that tnhis is applicable iff the
file access is ouffered,

This is the record size, in positive bvtes, for tne file.

This is the total number of recorcs transfered te and from
the file., 'the initial value is 0D,

Tnis field is used to save the contents of ACREOFS during
BREAK mnde processing.

This is the size, in words, of the complete ACH. It
includes the buffering extension, If present,

This 1s the last I/u0 status for the file, 1t comes frow
the I/0 status part of the 10CB returned by ATTACHIO.
Note that not all ATTACHI(O calls urdate tnis cell.

This is the recora termination character used for terminal
reads., This character can bhe charged via FCO&TROL,

This tit siagnifies inter=-clock garbage for aisc files. It
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ACBSUBCL

€

ACBSYSBUF

ACBTAPEERRUR

" ACBTRLOCK

ACRTEMP1

(.ACBTE.Mpz

ACBTLOG

Table Formats = CBTAB

set then the block size is a multiple of 128 words and
therefore there is no garbage data between blocks. Tnis
fact 1s used to improve multi-record I/0 by mappoing the
request into as few ATTACHIUs as possible.

This is the sub-class part of the device tvpe number.
Note that the sub=class Is unicue for each access class.
The following are the legeal values:

0 - direct

0 - movina head disc

1 - fixed head disc
1 - serial input

0 =« card reader

1 - naver tape reader
2 = parailel input/outout

0 - terminal

4 =~ card reader/puncnh

6 - SSLC

7 - programmable contreller
3 - serial input/output

¢ - mag tape
4 - serial output
- line printer
- card punch
-~ paver taope punch
CALCOMP 500 plotter
- CALCOMP 600 olotter
- CALCOMP 700 plotter

s W N~ O
[}

This 1s the system buffer flaqg. I1f set it means tnat the
file access is nuftfered and that system buffers are iusedqa
instead ot ACB ouffers, X

This bit controls the rteporting of recovered mag tape
errors. If not set the recovered errors are not reported
to the user; if set then recovered errors are reported to
the user by returning CCL and error number 39, Note tnat
this 1is wvalid {ff the file is a mag3 tape file. This oit
is adjusted by FSETMNDF.

Tnis bHit controls block mode transfers on the 2644 nage
mode terminal. This bit is adjustea ny FCOMTKROL(28) and
FCOMTROL(29) .

Tn1§ cell 1s unassigned,

-

This cell is unassioned,

fhis is the last I/u transmission lecq fer the file, It
comes from the 1/0 transmission log opart of the IGCSH
returned by ATTACHIO. ©dNote that not all ATTACHIO calls



x:i Tanle Formats - CBTAB

update this cell.

ACBVDADDR This is the volume table index for tne file. WNote that
this value 1is applicable iff the file is a disc file.

ACBXMITCRLF This bit controls CR and LF insertion into the user buffer
on the 2644 page mode terminal. This bit is adjusted by

FCONTROL(30) and FCONTROL(31).
N ‘ - /ﬁM LA
The SERSINGRRSNENNEEENY,s the following formet: (& ﬁ" g _

0 1 2 3 4 5 ') 7 R 9 10 1} 12 13 14 15

| I00 ENTRY INDEX i 0
' L R L X L L X A X R X L E X L B R R X X X X F R X X X E X L X R X K X K X X N A X KK E X X KX LKL LX X X 1 l

J SYSTEm BUFFER IdDZX t 1

| [OCB = STATUS b2

| TOCB = TRANSMISSTUN LOG b3
. l---------------------------------------------------------------|

L | f 4
| BLOCK NUMBER |

| 5
. L L X B T N XL X X X X R X X X L X X X X K X R B X 2 L X 2 X X X E X X B X X X X 3 L L X LXK EREX 2 X X J '

i BLOCK LOGICAL D&VICE NUMRBRER l I 6
|----------------------‘--------- '

| BLOCK SECTOR NUMBER 7
|------------------------------------------ ----- ----------------l

I SYSTEM BUFFER DISPLACEMENT] I w it m )P 3

' GO @O WO @ D@D DG P T T YW R Sl G e S e T e e e S e '

i I 9
i |
{ BUFFER |
| |
| |

In general the followinu identifiers are usea wshen referrinoc to buffering
extension part of the ACH:

DEFINE
BLKINOX = BLKE, <<10Q ENMTRY INDEX>>
RLKSYSRUFX = KLK(1)#, <<OYSTEM BUFFER INDEX>>
6 BRLKTIICH = BLKDBL(1)#%, <<10CB>>
A : BLKLSTAT = BLK(2)&, <<10OCB = STATUS>>
AL KTLOG = BLK(3)%, <<INCR = TRANSMISSION LNG>>
BLKBLOCK = HLKDAL(2)8, <<KBLUCK NUMBERDD>
BLKDADOR = RLKDsL(3)%, <<ELULCK SFCTOR NUMBER>>

D————— 2V D= A




3LKLDEV
BLKS{SA
BLKFLAG
3LKIU0U
BLKDIRT
BLKIOPE
BLKIUCO
BLKBUFF
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= BLK(6).(0:R)#%, <<ELUCK LOGICAL DEVICE NR.>>
UFDISP = BLK(B).(0:7)#%#, <K<SYS. BUF. DISPLACEMFENT>>
) = BLK(B).(13:3)#, <<KLOCKR 1/0 FLAGS>>
T = BLK(8).(1321)%, <<LAST I/0 WAS WRITE?>>
Y = BLK(8).(14:1)#%, <<BUFFER MODIFIED?>>
ND = BLK(S8).(15:1)4, <<1/0 1IN PROGRESS?>>
Mp = 8LK(8).(14:2)2, <<1/C COMPLETE = NOT DIRTY>>
ER = BLK(9)a; <<RLOCK BUFFER>>

The following is an alphabetized list of the above identifiers along with a
discussion 0f their meaning:

BLKBLOCK

BLKBUFFER

: BLKDADDR

RLKNTIRTY

BLKFLAGS

BLKIOCH
BLKIOCUMP
sL.KIOOUT

BLKTIOPEND

9 BLKIOOX

BLKLDEV

This is the block number of the data contained 1in the
hbuffer.

Tnis is the block pbufter. Note that this is valid iff the
bufter is in the ACH: otherwise system buffers are used
and the location of the nuffer is given by BLKSYSBUFX and
BLKSYSRUFDISP,

Tnis is loaoical device numher and sector number of the
block.

Tnis 1is the puffer moditied flaq. It 1is set {f the
contents of the buffer is modified and therefore does not
reflect the data on the disc, W®When the rlock puffer is
re=used for another block this flaa is checked to see |{f
the block needs to be written to the aisc.

These are the miscellaneous flaqgs associated witn the
block.

Tnis is the I0CHB returned by the 1/0 system when the plock
1/ has completed, n & blocked (/0 reaquest this is
obtained from the ATTACHIO <c¢all; on an unblockea 1/0
reauest this is obptained from WAITFGRIO,.

This is the puffer modifiea tlaa (KLKDIKTY) and the 1/0 in
proaress tlaa (BULKIQPEND).

Tnis is the mode of the I/0D oreration for the block. It
{s set if the operation was a write; otherwise it is
cleared indication thAat tne overation was a read,

This is the 1/0 in proaress tlag. 1t is set if toe I/9 is
rendinag; it is cleared when the I/Q is complete.

This is tne TU0 index of the untlocked 1/0 request for tne
hlock.

Thnis is the loogical device number of the block.

ot e i g st
RARESONNE L AR TIN '
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L



BLKLSTAT

BLKSYSBUFDISP

BLKSYSBUFX

BLKTLOG

e
‘\»/
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This is the I/0 status part of the J0CB. It consists of
the PCR number and the error code for the completed 1/0
request,

This 1is the word displacement of the block from the
beainning of the system buffer. Generally this 1{is zero
since most blocks beocin at the start of 2 syster buffer.
However when more than one bhlock will fit {into a system
bpufter this cell indicates the rlocks disclacement.

This is the system huftfer index of the block buffer. bnNote
that this does not completely specify the location of the
hblock buffer; BLKSYSBUFDISP 1is needed also. Also tnis
cell is valid 1iff system nutfering is used.

This is the transmission log part of the 10CR. It is the
number of words/bytes transtered khy the the 1/0) request.

3.2-26
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FCB s essentiAally the same as inder MPE/20, The only notable

terences are:

*¥* Since extents car oe on ditferent locical devices the high

of an extent descripotor contains a lcagical device number.

hyte

* Since there can te up to 32 extents the extent map may be longer.

overall structure of the FCR is{

LK X E X X X L X R T X K XX X L X ¥ X ]

| |

! BASIC FCB i (fixed)
[ } '

{ ' |

EXTENT .
' (variaole)

1
|
| ‘ MAP
i

basic FCB has the tnllowing format:

o 1 2 3 4 S e 7 8 9 10 11 12 13 14 15

Vo1 T T Temetete ece s1ze 4
T e e vaeran AN
T e s T
T T e ter serctrroatton e
| eRRe. nockt | Dmvice Tvee 1T TTioReice sea-tieed
Rn. ORENS FOR GUTRUT 1 ke, vens Fop ARY NODE |
e """'i
| recmmmcrrcrrencccr e e rcc e e e r et e e e e S e - cemm==

| RIN NUMRER i

{ : EXCLUSTVE SYrA[US |

IPEND, DTSP. I |

X

o b g = S top e o

S PP ——

P A T S e P ¥

o e ey
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'-------------_-------------------‘-----------------------------l
| |
| FILE LIMIT I[N BLOCKS [
| |
l---------------------------------------------------------------'
i l
\ RESEKRVED FOR IMAGE [
) |
'---------------------------------------------------------------I
| |
| END OF DATA POLNTER |
[ |
| seeecmeececccceccccccceccccsccmencececeer e .

I MR, USER LARBFLS WRITTEM ] ¥R, USER LABELS AVAILAKLE |

| EXTENT SIZE IN SECTURS |

'
' L E XX T XL XX L L XX EYEEEXLEYEEELEDEYYEYEEEEEELEEELEEYEEXETELEXEXEEYEY LR EEYXZX X ] l

I BLOCKING FACTOR 1 SeCIIFS PER RLOCK 1

| SECTIR DFFSET TN DATA | I M. EXTFNTS = 1 |

| L4ST EXTENT SIZ2E IN SECTIORS 1

l L X X ¥ XXX XL XL XXX XXX EXEXEEEY YT XX ) L X R L X E L L X L X X X F ¥ X X 3 '
| NR. OPENS INPUT MODE 1 {
l L X T X 8 ¥ F L X ¥ X ¥ X X X 1 L X L ¥ F ¥ X XX X L X XXX XX LR XKL LT XY X X I

| GROUP NAME = 1ST CHAR. | GROUF NANME =~ 28D CHRR, 1

| GROUP NAME = 3RD CHAR. i GRUUP NAME = 4TH CHAR, |

I L X X L T L X X ¥ X & L XL E X X 2 XXX X X L X X DXL XX X R T XXX X L XXX T X X J l
! GRUUP NAME = STi CHAR, | GROUP NAMFE = 61H CHAR, |

| GROUP NAWUE = TTH CHAR. . GRUIP NAYWF = 8TH CHAR., |

l ACCOUNT NAME = 1ST CHAR. . | ACCJUUNT MAME = 2ND CHAR. |

I ACCUUNT NAME = 3RD CHAR. I ACCOUKT NAME = 4TH CHAR. I

| ACCOUNT NaME = S5TH CHAR, |  ACCOUNT NBME = 6TH CHAR. |

| ACCNUNT NAME - 7TH CHAR, | ACCNUNT MNAME = 8TH CHAR, !

| LOGICAL DEVICE NIUMRER ) ' ]

| FIRST EXTENT SFCTOR NUMEFK |

| . |
| . : I
' L L R K T R X R L X F K R ¥ X B K X L X X & X L X J OO T TCTD WO P OED D W D@ EET DS o l
| LOGICAL DXVICE MNUMBER | |
|
I

LAST EXTENT SECTOR NUMBER |

17
13
19
20
21
22
23
24
25
26

27

29
30

31
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In general the followina identifiers are used when referrina to an FCB,

<<KpLOCKING FACTOR>>
<<SECTCRS PFR ELOCK>>
FCB(19).(nz:8)#, <<KSECTULUR DFFSET T0 DATA>>
FCB(19).(11:5)8,<<MR, EYTENTS LESS 1>>
<<LAST EXTENT

FCBRALKKFACT
CBSECTPRILK
FCASECTAFF
FC3NUMEXTS
FCBLASIEXTSIZE

FCB(18).(0:8)¢#,
FCB(1R).(8:8)¢,

FCB(20) %, SIZE>>

DEFINE
FCBSIZE = FCB.(2:14)s, <<SIZE IN WORDS>>
FCRNEWFCBV = FCB(1)s, <<MEX FCE VECTQOR>>
FCRFOPTINDNS = FCB(2)#%, <<FOPTICNS>>
FCHDEVICE = FCB(3)s, <<LDEV QR DEVICE CLASS>>
FCRLKST = FCB(4).(U2:2)r, <<ERFVICUS LUCK STATE>>
FCBDTYPE = FCB(4).(2:60)2, <<DFVICF TYPE>>
FC3SUBTIYPE = FCB(4).,(12:4)#%, <<DEVICE SUBR=TYPE>> ,
FCHOCNTOUT = FCB(9).(0su)#, <<KNR, ACCESSCRS = UUTPUT>>
FCROCNT = FCH(»).(3:83)%, <<NR., ACCESSURS>>
FC3ACB = FCR(®H)¢#, <<CREATMNK ACB VECTOR>>
FCBRIN = FCB(7)&, <<KFIN MUMBER>>
FCRBEXCLSTAT = FCB(38)s#, <<FEXCLUSIVE STATUS>>
FCHNDISP = FCH(9).(0:3)%, <<PENDING DISPUSITIDN>>
FCRFLIY = FCHDAL(S)+, <<FILE LIMIT>>
- FCBIYAGE = FCBDBL(6)#, <<KESFPRPVED FOR TMAGE>>
} FCREQOF = FCHBDBL(7)¢t, <<END CF FILE POINTER>>
‘ FCBUSERLBL = FCR(16)#, <<USER LABEL INFU>>

FCRLBLENF = FCB(16).(0:8)#, <<NR, LABELS WRITTEN>D>
FCBLAL = FCB(16).(838)8, <<MR, LABELS AVAILARLE>>
FCBEXTSIZE = FCB(17)4%, <KEXTENT SIZE>D>
FCROCNTIN = FCR(21).(8:8)#%, <<NR, BCCESSCURS = INPUT>>
FCBGN = FCH(22)%, <<KGROUE NAMED>>
FCRAY = FCB(26)%, <<CACCOUMT NAMFD>
FCRLABEL = FCBDRKL(15)s, <<LAKEL LDEV AND SECTOR>>
FCHRLDEV = FCE(30).(0:8)#%, <<LAREIL LDEV>>
FCRBEXTHMAP = FCR(30)¢t: <<KEXTENT MAP>D>

The following is an alphabetized list of the above jagentifiers alonag with a
discussion of their meanina: .

FCBACB This is the vectnr of tne ACEK that was created at tne same
time as the FCR,
FCBAN This 1is tne account name of tre file, It is eight ovtes

in lenath with ftrailina blanks Aadageca.

a FCHBLKFACT

is the number
LL,eaal values

Thnis is the blocking factor of the file. It
of loaical records in a rhysicel bklock.
ranoe from §{ to 255,




FCBDEVICE

FCBDISP
FCRDTYPE
FCBEOF
FCBEXCLSTAT
FCBEXTMAP
;(hi FCBEXTSIZE

FCBFLIM

FCRFOPTIUNS

FCRGN

FCBIMAGE
FCBLABREL

FCBLASTFEXTSIZE
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Tnis specifies the device on which the file resides, If
it is positive then it represents a logical device number:
it it 1is negative then it represents a (negative) device
class index.

This is the pending FCLOSE disposition for the file.
Legal values are:

This 1is the device type number of the first extent of the
file. See ACBDTYPE for a list ot leaal values.

This is the end-nf-file pointer for the file. it 1is a
double word integer representinrg the number of records in.
the file. Alternatively it can re viewed as the record
numper of the next record past EOF,

Tnis 1s the exclusive status of the file access. If =i
then the file is being accessed exclusively: otherwise {t
it the number of semie-exclusjve accessors.

This is the extent mao of the file,

This 1Is the extent size, in sectors, of the file. All
extents in the file, «ith the exception of the 1last
extent, have this extent size. 7This is a loaical value,
and legal values range from | to 65535 sectors. This
restricts the maximum tile size to 2097120 sectors. '

This 1is the end-of-space pointer for the file. It is a
double word inteager representing the maximum number of
records in the tile. ‘

Tnis is the FUPTIONS in effect for the tile.

This is the group name cf the file. It is eight bvtes
lorna with trailing blanks added,

This cell is reserved for use by IMAGE, The data 1is
accessed via special privileqged noade calls to FLJCK and
FUNTOCK,

This is the logical device number and sector number of the
file label, which 1is the same As the first extent
descrintor.

This is the size, In sectors, ot the last extent 1in the
file, [f the file has one extent trhen this is the same as
"CREXTSIZE: if the flle has more than one extent then thic
value may be different from PFCRBEX1SIZE. HNcte that this is
the size of the last ohvsical extent for the file; it 1is
not the size of the lAast allocatec extent,

$,2=30




FCaLsl
FCBLBLEOF

FCBLDEV

FCBLKST

FCBNEWFCRV
g["CB‘HJ\H'IX‘I‘S
FCBOCNT

FCBOCNTIN
FCROCNTOUT

FCBRIN

FCBSECTOFF

FCBSECTPRLK

a FCBSIZE

FCRSUBTYPFE
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This 1is the number of user labels allocated for the file.
Since each lahel is a sector long, this is also the number
of sectors allocated for user labels. '

This 1s the end-of-data pointer for the user lacels. It
is analogous to FCREQF in that it renresents the number of
labels written,

This 1is tne logical device numher of the first extent of
the file. :

This is the previous lock state of the file and is derived
from the file label, Legal values are:

0 - no accessors
1 = read

2 = Write

3 - read/write

This is the vector of the new FCB for the file, This s
used 1In conjunction with FCHACR to move the FCB to the
system (shared FCB) control block table when the second
accessor is established,

This 1{is the number of extents, less one, allowed for the
file. Mote that it is not the number of extents allocated.

This 1s the number of accessors for the file.
Alternatively it can be viewed as the number of ACBs
created for the file.

This is the number of accesscors that have input access to
the tile,

This is the number of accessors that have oufput acceSs to
the tile,

Tnis is tne RIN number used to support dynamic locking
(i.e., FLUCK and FUNLOCK) for the file. 1If there is no
dvynanic lockina then this number is zero.

This is the sector offset from the tile label to the first
block of the file. Note that this {s not necessarily
eanal to FCBLBL+1 since an intearal number of blocks are
allccated for the file ana user labels.

This is the number of sectors in a block for the tile.

Tnis is the size, in woras, of the complete FCE, 1t
includes extent map. .

This is the device sub=tvpe numter of tne first extent of

3.2=31
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. the file.

FCBUSERLBL This field describes the user labels for the file. It
consists of FCBLBL and FCBRLBLEUF, each of which {s

described separately.

o

3.2=32
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3.3 File Laoel (¥LAB)

L L N Y L X T X X X ¥ L ¥ ¥ X J

The file 1label is essentially the same as under MPE/20. The only notable
differences are:

* Since extents can be on different volures the hiagh byte of an
extent descripotor contains a volume tatle index.

¥ Since there can be up to 32 extents the extent map mav be longer.

* Since the extents are constrained to a single loaical aevice or
to mempers of a4 sinagle device class the device specitication used
at creaticn is recorded in the labpel.

¥ The size of the last extent is no loncer calculated each time:
instead it is recorded in the label.

The t£ile lab=21 has tne following format:

0 1 ? 3 4 5 6 7 8 9 10 11 12 13 14 15

| FILE SAME - 1ST CHAR. | FLLE GASE - 28D CHAR. 1 0
| TR ILE NAME - 3RD CRAR. 1 FILE NAWE - 1 CRAR. 1 1
| TRILE NAME - STH CRAR. 1 FILE RAWE - 6T CRAR. 1 2
| TTTRILE NAME - 7TH CRAR. 1 o FILE mAME - 8Tn CrAR. 1 3
| GRallp NAME - 1ST CHAR. 1 . GROU NAKE - 78D CRARm. | 4
| TGROND NAME - 3nD CRAR. 1 GROUE NAME - 418 CRAR. 1 s
| GRoUB NAME - STR CRAR. 1 GROUS WARE - 67H CRAR. 1 s
| GROUP NAME - TR CRAR. 1 GROUE NARE - 81R CRAR. 1 7
:"*ZEEBG;¥'£Z§E'I'I;E'EEXET"T'T'*TXEEGGEE'JEQE'3'555'5532f"": ]
| TRGCOUNT NANE = 3pD CHAR. < 1 . ACCOUNT NEWE - 4TH CRAR. | 9
| TRCCOUNT NANE - 5TH CHAR. | 1 ACCOUNT WAME - AW CRAR. 1 10
T TACCOUNT WAME - TTH CHAR. 1 ACCOUNT NAME - 8TH CHAR. I 11
) CREATOR NAME - 35T CHAR. 1 CARATOR NANE - 28D CRAR. 1 12
T TOREATOR NAWE - 3D CHAR. 1 CAFATOR WAME < 34 CRAR. 1 13
| eecccecccccececacan - S cecccccccnas cmme=]

33wy
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CREATUR NAME = 6TH CHAR, |

| CREATDR NAME = STH CHAR,
'--------------- ----- A0 GS Eh Gb G G ap U G .

! CREATNR NAME = 7TH CHAR, | CREATOR NAME - 8TH CHAR. |

| LOCKWORD = 1ST CHAR, | LOCKWORD = 2ND CHAR, |

| LOCKWAORD = 3RL CHAR, i LOCKWURD = 4TH CHAR, |

| LOCKWORD = S5TH CHAP, | LNTkWORD = 6TH CHAR, |

| LUCKWORD = 7TH CHAR, | LOCKWORD = BTH CHAER, |
l---------------------------------------------------------------'
| i
| SKCHRTTY MATRTIX |
! |

| I s |

1 CREATION DATE |

| LAST ACCESS DATE |

| LAST MUDIFICATION UDATE |

' L T L LY X ¥ X ¥ L X X XXX XXX R XY EE LT LY ---------------------------'
| FILE CODE |

| FCB VECTOR _ |

I S I RI L I X | 8UB8=TYPE | DISC TYFFE | R/W |

| NR. USER LABFLS WRITTEN | - WNR. USER LARELS AVATLABLE |
'----------------------------- -------- - )k G G Gh - G T T T T T W - -----------'
[ | [
| ~ FILE LTMIT IN BLOCKS )
D : |

'-------------------------------- --------- ----------------------l
| i
I---------- --------- LA XK XK N X N K N X X N X N X XN X X X N X R N N X N N N N X -} J LR R X X N ¥ X N N X X N J I
| l
' -f-----------------_'--------Q----—d ------------- cocecoececcecceecee e '
| : CHECKSUM _ |
'-----------------------------‘----- --------------- - - T T T --------'
( ' .COLD LUGAD ID , |
'---------- ----- - op S Gp W B - " . . . -------- --------- - e G G G - G - . e - e g . - ----l
1 FOPTIONS i
'---------------------------------. ---------- -------------------'
( RECORIDY SIZF IN B(TES |
.--------------------------------------- ----- -------------------l

| RLOCK SIZE 1IN WJURDS |

| LAST EXTENT S[ZE IN SeCTOES |

15
16
17
18

19

24
25
26
27
28
29
390
31
32
33
34
35

36

33

40
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EXTENT SIZE

- FLAR

VOLUME TARLE INDEX

END UF DATA POINTEER |

18

IN SECTORS 1 41
| 42
| 43
----- |
I 44

T EXTENT SFCTOR NUMPBeR | 4S5

VOLUME TABLE TWDEX

LAST EXTENT SECTNOR NUMBEK I

~ :
a | ThRVICE NAME - 1ST CHAR. 1 DEVICE MAME - 2D CAAP. | 1124
| TTOEVICE NAME - 3D CRAR. 1 DEVICE WAME - a1n CRAR. | 1125
| TRRVICE NAME - 5T CRAR. 1 DEVICE WAWE - 51n CHAR. | 1126
T hRvIcE NaMk - 7TH CHAR. 1 DENVICE RaWe - atn CRAP. | 1127

‘l!>

In general the following 1dentifiers are used wnen referring to a file
label:

DEFINE

FLLNCNAME FLABR#, <<LNCAL, FILE NAMED>D>

FLGRPNAME
FLACCTNAME
FLUSERID
FLLOCKAORD
FLSECMX
FLSECHRE
FLCREATE
FLI,LASTACC
FILLASTMOD
FLFILECODE
FLFCBVECT
FLLOCK
FLSTORE

FLRESTORE

FLAR(4)¢#,
FLAB(8) 4,
FLAB(12)#,
FLAR(16)4,

FLARDRL(10)¢#,

<<CRQDUP NAMEDD
<<KACCAUKRT NAMEDD>
<<KCREATOK NBMED>>
<<KLACKWNRD>>
<<KSECURTTY MATEIX>>

FLAP(22).(15:21)% ,<<FILF SECURF BIT>>

FLAR(23) 4,
FLAB(24) %,
FLAB(25) %,
FLAB(26)4%,
FLAB(27)%,
FLAB(28)4,

<<CPREATION DATE>>

<<LAST ACCESS DRATE>>
<<LAST MODIFICATION DATYE>>
<<FTLE CODE>>

<<FCB VECTUR>>

<<LOCK BITS, KTC.>>

FLAR(28).(021)t,<<FTL{E BEING STORED>>
FLAR(28).(1:1)2,<<FILE REING FESTORED>>
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FLLOAD
FLEXCL
FLSR

FLSRL
FL.SRLX
FLSITRTYPE
FLDTYPE
tLSTATUS
FLUSERLBL
FLLRLEOF
FLULBL
FLFLIM
FLCHECKSiIM
FLCLID
FLFOPTINNS
rLRECSIZE
FLALKSIZE
FLSECTOFF
FLNUMEXTS

FI.LASTEXTS1ZE

FLEXISIZE
FLEOF
FLLABEL
FLVTAB
FLEXTMAP
FIL.DEVNAME

Tabhle Formats = FLAL

FLAB(28).(2:1)%,<<FILE LUADEL>>
FLAB(28).(3:1)#,<<EXCLUSIVE ACCESS>>
FLAB(28).(022)#,<<S & Kk BITS>
FLAB(28).(0:3)%,<<S, R & L R1ITS>>
FLAB(28).(0:4)4,<<&8, R, L & X BITS>>
FLAR(28).(4:4)3,<<[FVICF, SUR=TYPL>>
FLAB(28).(R:5)8,<<DEVICE TYPFE>>
PLAR(28).(14:2)%,<<uk Il /REAL STATUS>D
FLAR(29)#, <CUSEFE LAREL INFUDD
FLAB(29).(0:8)8,<<iP, LARBELS WGRITTEND>
FLAB(29).(x:8)5,<<!iP, LAWBELS AVAILARLE>>
FLARDBL(15) e, <S<SFILE LIMIT>>

FT.AB(34)¢#, <<SLARBELI CHECK SUM>D>
FLAR(35)4, <<CULD LOADR ID>>
FLAB(35)#, <CENPTIONS>>
FT.AB(37)¢, <<RECARD SIZED>>

FLAR(38) &%, <<HLOCK SIZE>>
FLAB(39).(0:8)8%,<<SECTUR OFFSET T DATA>>
FLAR(39).(11:5)%,<<Nr, FXTENTS LESS 1>>
FLAR(40)#, <<LAST EXTENT SIZE>>

FLAR(41) ¢, <<EXTEKT SIZE>>

FLABDBL(21)#%, <<CEM[D=0F=DATA PCINTER>>
FLABDBL(22)#, <<I-APEL VTAR AND SECTOR>>
FLAB(44).(0:8)%,<<LAREL VTAR INDEX>>
FLAR(44)¢, <<KEX[IEKT MAP>>

FLAR(124)#; <<KUEVICE SPECIEICATION NAME>>

The followiniy is an alphabetized list of the above ildentifiers along with a

FLACCTNAME

FLBLKSIZE

FLCHECKSUM

FLZLID

FLCREATE

This is the account name of the file.

‘discussion of their meanina:

It is eilaht Dobyvtes

in lenath with trailinc bianks added.

This is the block size, 1In sectors, of the file.

This
error detection. - Each time tre file label 1is
disc the check sum is calculated and comrpared acainst the

valuye recorded in tnhe file label,

the

check sum of the file label and is used for
read from

the

Similarly, each time

lanel [s written to the disc the check sum is

calculated and inserted into trne file label.

This is the cold load number in
file was accessed.
cold load numner,
crashed
file lanel should he

the

N

effect the last time that

This should always be the current

FLFCBVKECT).

™is

1f it is not it means that the system

hile tne file was cven and that the data in the
"raset" (prircically the FCB vector

the creation Adate of the file. It is in the

forrat defined bv tne Intrinsic CALENDAR,



¥
Wy
~

FLOEVNAME
FLDTYPE
FLEQF

FLEXCH

FLEXTMAP

::i FLEXTSIZE

FLFCBVECT
FLFILECODF
FLELIM
FLFOPTIONS

FLGRPNAME

FLLABEL

FILLASTACC
CF’LLASTMOD

FLLASTEXTSIZE

Table Formats =~ FLAR

This 1is the FOPEN device speciflication that was used when
the file was created. This information 1s needed when
extents are allocated,

Tnis s the device type number of the first extent of the
file, See ACBRDTYPE for a list of lecal values.

This is the end-cf~file pointer tor the tile. It is a
douple word integer representing the number of records in
the file., Alternatively {t can be viewed as the record
nuroer of tne next record past EQF,

This is the exclusive access tlaa for the file, If set it
means tnat the file hias been orened sxclusively by the
sinale accessor., 1{f not set then the tile is potentially
accessible.

This is the extent mav of the file. The number of extents
is specified by FLNUMEXTS: & 0D extent descrintor
indicates that the extent has not been allocated.

This is the extent size, in sectors, of the ¢flile. All
extents in the file, witn the exception of the last, have
this extent size. This is a 1loaical value, and 1legal
values ranae from 1 to 65535 sectors. This restricts the
maximum file size to 2097120 sectors.

This is the vector nf the FCB tor the file, If 0 1t
indicates that the file is not reing accesseq.

This is the file code of the file.

This 1is the end~of-=-space pointer tor tnhne file. It is a
double word {nteqger representina the maximum humber of
vecorads in the file.,

This is tne FOPTIONS of the file.

This 1s the qgroup name of the file. It is eight bytes
lona with trailing blanks aadded,

This is the volumt table index ana sector number of the
file label, which is the same as the first extent
descriotor.

T™is i{s the last access date of the file., It is in the
format defined by the intrinsic CALFNDAK,

This 1is the last modification cate of the f£ile, It is in
the format defined hy the intrinsic CALE&MDAR,

This is the size, In sectors, of the last extent in the



JLBL
LLBLFEOGF
"LLOAD

F1,LOCK
Fl.xw'nnn

FILLOCMAME

FLNUMEXTS

FLLRECSIZE

FLRESTAORE

FLSECMX

FLSECTOFF

"","LSECURI".
/
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file. [f the file has one extent then this is the same as
FLEATSIZFE; if the file nas more than one extent tnen this
value may be different from FLEXTSIZE. Note that this {is
tne size of the last rhvsical extent for the file; it {s
not thé size of the last allocated extent,

This is the number of user labels allocated for the file,
Since e3ch lapel is a sector lerg, this is also the number
of sectors allocated for user labels.,

This 1is the end=of=-data nointer for the user labals. It
is analoqous to FULFUOF in that it represents the number of
labels written,

This is the loaded oit tor the ftile, TIf set it means that
the file is a loaded orogram fille and cannot be modified
except by a privilegea accessor.

This 1is the identifier of the word containinag the lock
pits, eacn of wnich are described separately,

This is the lock word of the file, It is elaht bytes long
with trailing olanks added. It it is all blanks tnen the
file does not have a lockword. :

This is the local name of the tile, {t 1is eight bytes
long with trailing bplanks added.

Tnis is the number of extents, less one, allowed for the
file, Note that it is not the numrer of extents allocated.
Legal values range from 0 to 31, which corresponds to from
1 to 32 extents.

This is the record size, in vositive pytes, of the file,

This 1s the RESTORE bit for the file. 1f set it means
that tne file 1is being RESTOFEaG and cannot be modified.
The kit is cleared when tne FESTORE operation has been
completed.,

This is the security matrlk of the tile,

This is the sector oftset from the file label to the first
block ot the file. MNate that tnis is nrot necessarily
egnal to FLLRBL+] sfince an integral number of blocks are
allocated for the file and user latcels.

This is the file security entorcement flag for tre file,
It not set then the file bras been KELEASFd and the
security matrix FLSECMX should -~e ianored. If set then
secured as snecified oy the security matrix.




+SR
LSRL
LSRLX

‘LSTATUS

FILSTORE
FLSUBTYPE
V@

“FLUSERID

FLUSERLBL

FI.VTAB
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This 1is the STUORE and RESTORE flags for tre file, each of
which is described separately.

This is the STNRE, RFESTIIRE and LOADED flags for the file,
each of which is described separately.

Tnis is the STORFE, RFESTORE, LUOADFED and eyclusive flaags for
tne tile, each of which is described seraratelv.

This is the read/write status ot the file. Legal values
are:

) = no accessors
{ =~ reaqd

2 = ATrite

3 « read/vrite

This is the STORF flag tor the file, Tf set it means that
the file is beina STORFd and cannot be modifiecd.

This 1is the device sub=tyve numner of the first extent of
the file.

Thnis is the creating user name of the file, It s eight
bytes lang with trailina olanks added,

Tnis €ielad descripes the user labels of the tile, It
consists of FLLRL and FLLALEOF, each of which is descriped
separdtely,

This 1s the volume table index of the first extent of the
file.




|
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3.2 File Control Block Table (CBTARB)

A file control block table can he located in two places: (a) as a subepart
of the PXFILE area; (b) totally containea in a date segment. The purpose
of & file control block table 1is to facjilitate the manacgement of (you
guessed it) control blocks,

The overall structure of a control block table is:

| |

| JVERHEAD | (fixed)

| |

' D D D D P D D D WD D ) D D WS W P W D ‘

| }

| VECTOR TABLE | (variable)
I _ . : |

LCONTROL BLOCK (variable)

|
|
i
| ' AREA
|
|
|
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3.2.1 gvernead

The part labeled OVERHEAD contains information that is pertainent to the
entire table, '

0 15

v T T  Tikee s1ze 14 woros 1 o
LAY oanen contAINiNG TARTE 0
T T R ToR TaBLE size TH wnRss 1 2
T T e e T
T T e onre T

N
. In general the following identifiers are used when referrinag to this part
- £ a control block table:

DEFINE

CBTS1ZE = CBTAB®, <<TAELE SIZE>>
CRTNDSTXK = CBTAB(1)+#, <<LIST NUMBER>>
CRIVTSIZE = CBTAB(2)%, <<VECTUR TABLE SIZE>>
CRTLOCK = CBTAB(3)s, <<LOCK WURD>>
CRTOUEUE =

CBTAB(4)%: << IMEBEDED QULUE>>

The tollowing is an alphabetized list of the atove identifiers alona with a
discussion of their reaning. ‘ :

CBTDSTX This is the DST number of the data segment that contains
the c¢ontrol block table. Tf the table is contained in a
stack, i.e. in the PX¥ILF area, then this 1is the DST
numoer of tne stack and not 0.

CBTLOCK Tnis 1is tne lock word for tne table and has the same

format as fthe lock word for & control block in the taple.

The table is locked, thus {insurina exclusive access,

wnenever (a) a control block 1s beinag created or

destroved:; (b) a control brlock 1is being 1locked or

g ~ unlocked. iote tnat the table is not locked after &
: control block has been locked,

CRTQUEDF This is tne impeded aueue for the table and has tne same
tormat as the impeded queue for 8 control block in the
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table. There 1is no second imreded aueue because that is
is a facility which 1s used exclusively for BRFAK requests
against the ACB for $STDIN/SSTDLIST.

RTSIZE This is the size in words of the table., It is initializea
wnen the taole is created and charaged when the table s
expanded, Nnte that at present a table is never

contracted, even thouch this is possible.

CBTVTSIZE This is the size, in words, of the vector table area 1in
the control block table. ote that this iIs the length of
the vector table Aarea and does not reflect the numper of
entries used or unused.
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3.2.2 Vvector Tabie

The part labeled VvECTUOR TABLF contains information used te locate and
lock/unlock control plocks in the control olock table,

The overall structure ot the vector table |is:

ENTRY 0

‘ |
ENTRY N |
)

—— e = wwr e cpme

e

where N = (CBTVTSIZE/4)~1. A vector table is restricted to no more than 64
entries; this 1{s due to the addressing limitation inherent in the control
tlock vector format.

The general structure of a8 vector table entry is:

0 | 15
VT T CONIROL BLOCK ADDRESS  ReL. To Bepimy ACET | o
i vihistyutr i S
T R LT 2eCeescd I
v LUs BRINRITY TMPEDED OURUF oo . ge64%< I3

In general tne fai1lowing identifiers are useo when referring to this part
.of a control olock table:

I
s

DEFIHE

VTADR = VT#, <<COMTHROL BLUCK ADDRESS>>
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VTCONTRCL = VT(1)&, <<CUMTFOL WORD>>
VTQUEUE = VT(2)8%, <<HIGH PRTIORILITY IMPEDED QUEUE>>
VTSAVEDOUEVE =

VT(3)#; <<LOWw FPIODRITY IMPEDED QUEUE>>

The following Is an alphabetized list of the above identifiers alona with a
discussion of their meaning.

VTADR This 1s the table relative aadress of the control block
associated with the vector table entrv. It 1s a word
displacement from the beaginninc of the control plock
tahle.

VTCONTROL This is the control word used to coordinate the access to
the control block. 1Tt contains a bit which indicates that
the c¢oantrol block is peina accessea, and therefore
"locked", and a8 byte which contairs the PIN of the process
which has exclusive access to the control block.

VTQUEUE This i{s a byte pair of PIns that are the nead and tail of

the impeded aueue of processes waiting for access to the

- control block, Processes are irmpeded and unimpeded by the

\l file system using the normal mechanisms available under
MPK,

VTSAVEDOQUEUE This is a pbvte bair ot PINs and has the same format as

VIQUEUE, The onlv time this word 15 used is when the
control block is in BREAK mode, whicnh can only happen to
an ACB correspondina to $SIDIN/SSTDL1ST. It is used to
save the current VTQUEUE when tre control block goes into
RRFAK mode and to restore VIQUEUE when the control block
aoes back into non-sREAK mode,.

More soecifically the last three words of a vector table enrtry compose a
control sub=-plocKk that 1is used to coordinate the access to a general
control block in the control block area of the control block table.

The structure of tne vector table entry control sub-plock is:

Lo<¢ \\ ”ﬂfﬁwkf“”‘ﬂk 15

et e e e DL LRt

LOCK CUUNT i LGCr PIN I 0
'---------------------------------------------------------------‘
| HIGH PRIORITY TAILL PIN | HIGH PRICGFITY HEAD PIN i1
I---------------------------------------------------------------I
| LOW PRIORITY TAIL PIWN | LiWw PRIGRITY dfFAD PIN I 2

In oaeneral the following identifiers are used whern referring to this part
Oof a vector table entrv:



‘ Table Formats - CHTAR

DEFINE

CBLCONTROL = CBL#, <<CONTHOL wWORD>>

CBLLOCK = CBL.(O:1)1, <<LUCK BIT>>

CBLBREAK = CBL.(1:1)4, <<BPEAK BITI>>

CBLCOUNT = CBL.(2:6)#, <<LOCK COUNT>>

CRLPIN = CRL.(8:8)%, <<PIN HOLDIANG LOCK>>

CBLQUEUF = CRL(1)#, <<HIGH PRIORITY IMPEDED QUEUE>>
CBLTAIL = CRAL(1).(0:8)8, <<HIGH PRIORITY TAIlL PIND>>
CRLHEAD = CBL(1).(8:8)#, <K<HIGH PRIORITY HEAD PIN>>
CBLSAVEDQUEUE = CBL(2)+#, <<LO% PRIORITY IMPEDED QUEUE>>
CRLSAVEDTALL = CRL(2).(0:8)%, <<LOW PPIORITY TAIL PIN>>
CRLSAVEDHEAD = CRL(2).(828)#; <<LOW PRIORITY HEAD PIN>>

The following 1s an alphabetized list of the above identifiers along with a
discussion of their meaning.

CBLBREAK This is the BREAK bit and 1is used only for the ACB
correspondina to $STDIN/SSDTLIST.
CBLCONTROL This 1identifier s used when referring to the first word
\. of the vector table control sub-=block.
=~ TCBLCOUNT This is a count of the number ot times that the control

hblock 1s 1locked by CBLPIN. It is 0 if the control block
is not locked and {s greater than 0 it the control bplock
is locked.

CRLHREAD This 1is the PIN of the process at the head of the high
nriority impeded queve,

CBLLOCK This 1Is the lock bit for a control block. If it is 0 then
the control block 1is not 1lockedr 4if it is 1 then the
control block is locked.

CBLPIN This is the PIN of the process which has locked the
control block and has exclusive access to it. If the
control block is not locked then this field is 0.

CRLOUEUE This identifier is used wnen reterring to the second word
0f the vector tablie control subeblock.

CBLSAVEDHEAD This {is the PIN ot the process at the head of the low
priority impeded queue.
CBLSAVEDQUEUE This identifier 1s used when referrinag to the third word
. of the vector table control sube-block.
.. CBLSAYEDTAIL This 1is the PIN ot the process at the tail of the low

priority impeded aueue,

CRBLTAIL This is tnhe PIN of the process at the tail of the high
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priority imneded aueue,
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3.2.3 Control Block Area

The part labeled CONTROL BLOCK AREA contains the control bldcks used by the
file system, \

All control blocks have the same overall structure:

0 1 2 15
I TYPE | S17E I 0
| seeccccccarcccnccccccccccccecccccacc s ccceccerccnccccncccanccnaa |
| : [ |
[ |
| DATA |
| |
| | n

where n = SIZE-1. Since all control blocks have a common structure this
'facilitates storage management within the control rlock table.

In general tne following identifiers are usea when referrina to this part
of a control block table:

DEFINE

CRDESCRIP = CBs, <<CONTKRAOL BLOCK DESCRIPTUR>>
CBTYPFE = CR.(0:2)4, <<CONTFOL BLOCKR TYPE NR.>>
CBSIZF = CB.(2:14)%#; <<COUNTROL BLNCK SIZE>>

The following is an alohabetized list of tne above ldentifiers along with a
discussion of their meaning.

CRDESCRIP This 1s the first word of a control Elock; the format is
common for all control blocks.

C8SIZF This is the size (in words) of the control block. The
size includes the descripotor word.

CBTYPE This 1is the tvpe numbher of the control block. At present
there Are only four tvpes of control blocks:
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when a control oplock table is created the initial control plock area is
completely allocated by a single control block of type garbage, When space
is requested for a new control block the control block area is scanned
(using a first £it algorithm) for a garbage control block that is as 1large
as the size reguested. The space for the new control block is taken from
this garbage control block and the space remaining becomes the new garbage
control block size.

when space is returned it becomes a new carbage control block, To prevent
fragmentation the new garbage control block is combined with either of the
two neiaghboring control blocks if they are ot type qgarbage,.

If space 1s requested and no garbage control block is laragqe enough to
contain the new control block then the control block area and control block
table i{is expvanded by a8 sufficient amount,
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mamor( Mana_@ emenl

INTRCOUCTICN ANL LESIGN GOALS

CONCEPTS wWriICk CCALESCEL INTL THE MPE3Q0 MEMCRY MANAGEMENT
DESIGN WERE A FALLCUT CF MPEZy PERFORMANCE EVALUATION AND
UNAQULTERATED +INUSIGRT, THE FINAL DESIGN WAS SIMULATED TO
CETERMINE ITr's FEASIBILITY. A CESCRIFPTION OF THE SIMULATOR: CAN
BE FCUND IN ATTACHMENT 1.

THE REPLACENMENT ALGCRITHEM IMRLEMENTED FCR MPEZ0 SELECTED
SEGMENTS HBASEL CN  LEAST HRECENTLY USED CRITERIA WITHOUT
CONSIDERING SFECIFIC PRCCESS LOCALITY, TrE ALGORITHM IS
SATISFACTORY wrEN LSEKS ARE ShAKING A COMMON SUBSYSTEMs BUT
CAN CAUSE ERRATIC PRCCESS SEOMENT FAULT BEHAVICR WHEN UNIQUE
SURSYSTEMS ARE CCMFETING FCR Thr MEMORY RESOURCE., AS A RESULT,
PRGQCESS WORK ING SETS HAvE ECEEN IMPLEMENTEC TO CONTROL
REPLACEMENT ON B8 PHRUCESS EBASIS,

EXTERNAL FRACGNVNENTATICN PRAC cebEN & LESS SERICUS PRCBLEM TrAN
ANTICIPATEDy FLT IT WAS A GCAL TG KRECUCE THE IMPACT EVEN
FURTHER, VARICLS COMPRESSICMN ALGUKITHMS WERE SIMULATED AND A
FREE SPACE COANCATENATICAN ALGCKITPM, 1 CALL ,LCCAL CCMPRESSION
WwAS IMPLEMENTEC.

CONCURRENT EXECUTICN CF  MEMCRY MANAGENMENT FUNCTIGCNS
INDIRECTLY FCRCEL THE LSE GF WAIT RATRER THAN NOWAIT I/C IN
PROCESSING MENCRY ALLCCATICN REWUESTS, THIS WAS PRIMARILY A
CESIGN FAULT [N  ThRE FPRCCESS MECHANISM WHICHF CISALLOWED THE
QUEUEING OF ALL MAKEFRESENT HEGULESTS THRCUGH THE MAP REQUEST
GUELE o THIS FAS HEEN CCRRECTelU ALLOWING CONCURRENT EXECUTICN
UF I/0 ANC CPL FRCCESSING CF A MEMUCFY MANAGEMENT REQUEST.

IN SUMMATIGN THE DESIGN GoAalLS FOR THE MPEZ0 MEMCRY
MANAGEMENT FUNCTICN WERE: -

1. REDUCE THE INPACT CF EXTERNAL FRAGMENTATICN EY AFPLYING A
LOW CVERMEALU FHREE SFACE CCMPRESSICN ALGORITHM,

Za REDUCE REAL TIMe CELAYS [ MAIN MEMQRY STCRAGE ALLOCATICN
BY ACHIEVING AS MULCH CCNCLRERENT 1,0 WITH CPL PROCESSING AS
POS3IclE,

3.  IMPLEMENTATICN CF A REFLACEMENT ALGORITHM wHICH IS BASED
CN PROCESS LOCALITY.

4, SIMPLFY TrE FANDLING CF RACE CONDITICONS BY PROCESSING ALL
MEMORY ALLOCATICN REGUESTS ChN A FIFU BASIS,
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MENCRY MANALEMENT MCLUULES

TRE MEMURY MANAGENMENT FUANCTLIURS Akt QISTRIBUTED AMONG THREE
SYSTeM sSL SEGMENTSe MMCCRER, MNML1ISKK ANC UAMTASEG, THE SEGMENT
MMCOrER IS TrHE CALY CNE CF Tre Trerk wHICH IS CORE KRESIDENT.

MMCORER COUNTAINS ALL TFE FrUteLLKRES WHICH ARE ASSCCIATED
wlinm STCRAGE ALLCCATICN, Ve ALLCCATION  ANC WCRKING SET
Ma INTALNENCE,

MMOISKK CURTAINS PRCCELULRES FUR ALLCCATING AND DEALLOCATING
CsTe CST LEXTENSLICMNy CSTe FCo AND wSTar ENTKRIES. IN ADDITION
THe PrRCOLCEUURES CrTSTACKs CETLATHSEGs ALTOSEGSIZE « LUCKSEG ANU
UNLGCORSEG RESILCE IN THIS SecdENT,

oATASeEG  CCATAINS  BsgCELURES  rOF  PERFORMING STACK SIZE
CHANGES e InN PpRTICULAWS CLEIZE, ¢&1Zt s ALTPXFILESIZE s GETRXSEG
ANL STACKUVERFLCws IN AGLITICNG WATHSEG CONTAINS FUNCTIONS FCR
ALLCCATIANG ANL CFPueRAaTING Cn EXIrAa LATA SEGMENTS FCOR USERS wITh
eXTwn CATA SECGMERT ChAwaniLTY,
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THFE MEMCRY ALLCLATION MANAGER=MAM -

MEMORY MANAGENENT REGUESTS wHICH SPECIFY THE ALLOCATION (CF
MAIN MEMCORYs THE EXPANSICN CF DATA SEGMENTS OR FCRCED COVERLAYS
ARE FROCESSED By Tre MEMCRY ALLGCATICON MANAGER, MAM, THIS
FROCESS RESIDES IN THE CCRE RESIUENT SYSTEM SEGMENT MMCORER. A
REGUEST FOR Mawv SERVICE IS INITIATED B8Y LINKING A REQUEST INTO
THE MAM KEQUEST CUEBLE, A REGUEST 1S CONSTRUCTED BY CALLING TkE
FROCECURE BUILCGENTRY wWwhHICK CALLS LINKSINGLEQ CR LINKDOUBLEQ
TO LINK THE REGUEST INTC THE SkeClIFIED GUEUE, _

FPROCEDURES wrICKH INITIATE MAM REQUESTS ARE MAKEPRESENT,
LOCKSEG,FREP ANC EXPANDKEG, The  LATER IS CALLED BY THE
PROCEDURES INITIATING A STACK Uk DATA SEGMENT EXPANSION,

ATTACHMENT 4 SrCWS Tkhe CUNTROL FLOW OF REGUESTS INTO THE
MAM  REGUEST GULELE. NCTE THAT A REGQUEST wMAY BE DEFERED
TEMFCRARILY TC MAINTAIN A STRICY FIFQ REWUEST CRCERING. THIS
IS COVERED IN MCRE CeTAIL IN Tht SECTICN ON ACCESS CONTENTION.

THERE ARE CULRKENTLY TweELve FEGUEST TYPES wHICH maM wlLL
PRCCESS, THE TwELVE ARE:

REQUEST TYPE 0=
INITIATED FY CALLING MAKEFKESENT TQ PRUCESS A CODE QR CATA
SEGMENT ABSENCE TRAF,

REWUEST TYPE 1~
INITIATED 8y CALLING MAKEFKESENT FRQOM THE I/0 SYSTEM TO
MAKE PRESENT an ABSENT I/C CRIvex OF 1,0 BUFFER, '

REQUEST TYPE 2=~

INITIATED 2BY CALLING MAKEFKESENT FROM THE PROCEDURE
EXCrANGELD,

HEGUEST TYPe G-
INITIATED #Y CALLING EXFANUREW FROM THE PROCECURE DLSIZE,.

REQUEST TYPE 4~

INITIATED 2Y CALLING EXFANUREG FROM THE PRCCECURE ZSIZE.
REQUEST TYPE E=- , ‘

INITIATED €Yy CALLING EXPAnNLKREQ FROM THE PRQCEDURE
ALTDSEGSIZE,
REGLEST TYPE €=

INITIATED EBY CALLING EXFANDKEG FROM THE PROCEDURE
STACKCVERFLOW,

REGUEST TYPE 7~
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Trg MEMORY ALLCUATIUN MANAGER<MAM

INITIATED rY CALLING EXFAMLKEG FRCM ThRE PRCCECURE GETPXSEG,

REGUEST TYPE ¢&-
INITIATED £y CALLING EXMANUFEG FROM THE PROCEDURE
ALTRXFILESIZE,

REQUEST TYPES S-1li-

ThHESE ARE SHeCILAL REGLEETS KEQUIRED 8Yy TME LOCKSEG
MECHANISM, A CCNFLETE DE-INITIULN OF TREIR USE IS DESCRIBED IN
THE SECTION UN SEGMENT LOCKING,

l. ~GUEBUES ACCESSEC Ey #iv-

le AHREW=THE Moy REGUEST GULELE-

THIS TABLE CCNTAINS KkREGUESITIS INITIATED BY MAKEPRESENT
CALLS«STACK SI2t CHANGES FRULESS PREPARATICNSLEXTRA DATA
SEGMENT EXPRNSICNS«FxFIxeC Chk Fxb ILE AREA EXPANSIONS AND
FORCED AMH3ENCES keLUIRED BY The LOCKSEG MECHANISM,

2., OLSW~THE OQVERLAY SELECTICN wiEUE=-

SEGMENTS ARk FLRCEC CMN  Thne  UVEFLAY SELECTION GQUEUE B8Y
CALLING TrHE FKRCCECURES FLACEUNCLST OR KeELDS, RELEDS IS CALLED
EY ThE PROCEUOURE EXCFANGELCE wrhenh Lt IS TO ©HE SWITCHED AwAY
FRCM THE CURSENT LATA SECMENT TO THE STACK CR ANOTHER DATA
SEGVMENT, PLACECANCLST IS CALLEL IN CONJUNCTION WITH WORKING SET
REDUCTION 0OR wreEN A FRCCESS IS UISCHRUED, A SEGMENT IS MARKED
ACSENT WHEN PLACED CN TrE GUELE tUT THE ALLOCATED MEMORY IS
NCT RELEASED ULNTIL TheE SeUGMENT 1S ACTUALLY CVERLAYED. IF A
SEGMENT ON THE GLEUE IS RefFEwmEMLED o TRE ENTRY wWILL BE REMQOVED
FRCM ThHE QUEUJE oAU TrE ASSCCIATEL SctGMENT MARKEL PRESENT.

3. I0CQ=THE MEMCRY MANAGENMENT 1,0 CUMPLETION GUEUE=
ENTRIES AKE FLACEL IN TEIS GLEUE FOLLCWING COMPLETION OF AN
1/7C OPERATION REGUIRELC BY MAM,

4, DREG=THE UcFERED REGUEST GutulLra

CCCASSIOGNALLYs IT 1S NECESSAKY T0O DEFER THE GUEUEING OF A
REGUEST INTO TFE AREGC TC FRESERVE A FIFQO CRUDERING, THIS OCCURS
WHEN AN INPROGHRESS GUEUEING CHRERATIUN TO AREQW IS INTERRUPTED
3 4 A CALL TC MAKEPRESENT ey Tre 1,0 SYSTEVM FOR THE SAME
SEGMENT, IN TrIS CASkEe THE I,C SYSTeM CALL TO MAKEPRESENT WILL
RESULT IN TrE KEGLEST EBEING LIMKEL INTO THE OEFERED REGUEST
GUEUE ., wHEN Tre INTERGUPTED FrGLESS IS REACTIVATED, 17 wilLL
CCrpELETE ITS GCULEUELING SEGUENLE ANL LINK ALL DEFERED REQUESTS
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TFE MEMGCRY ALLCCATION MANAGER=MAN .

FOR TRE SEGMENT INTC TRE MAM kEGUEST GUEUE,

Se LCKQ=THE LCCK SEGMENT REGUEST GUEUE=

WHEN A SEGMENT I8 IN Tht STATE QF BEING LOCKEDs OTHER
PRCCESSES MAY REGUIRE ITS FRESENCE AND INITIATE MAKEPRESENT
CALLS., THESE REGLESTS wILL 8€ LINKED INTQ THE LOKQ GUEUE. WHEN
THE SEGMENT IS LCCKeCe THREY wliLL RBE LINKEC INTO THE MAM
KEQUEST QUEUE, IF Tkhe QISFATCHEK RKEGUESTS THE PREPARATION GF A
FRCCESS REQUIKING A SEGMENT wHICH 1S IN THE PROCESS COF BEING
LOCKEDy THE PrRCCESS wILL bE IMPECED UNTIL THE LOCK 1S
COMPLETED.

II. =-MAM CODE CIVISICAS-
THE MAM COCING IS sSuBDIVICEL INTGC SEVEN AREAS:

1, REQUEST DECCCING ARD VALILITY CHECKING,
2. FREE SPACE ALLCCATIGON.

3. THE SELECTICN AND CVERLAY UFr SEGMENTS AND TrEE HANDLING OF
NC=MEM CONDITICANS,.

4, REGUEST CCMPLETICN,
S, PROCESSING MAaMIC CCMFLETIUNS,
86, A SPECIAL SECTICN FOR PRCCESOHING LCCKSEG REGUESTS.

/e PRCCESS PREFARATICNS

A,) SEGMENT CVERLARY

CCCASSIONALLYs IT 15 NECESSAKY TO OVERLAY A SEGMENT IN MAIN
MEMCRY TO FREE UF SUFFICIENT SFPACE FOR A PENDING AREQ REQUEST,
WHEN AN OVERLAY IS REGQUIKECL, Tht SEGMENT IS SELECTED FROM ThE
OVERLAY SELECTICA GUEUE. IF Tht GUEUE IS EMPTY, THE PROCEDURE
DISCARD IS CALLEC. TrHE CISCHKU FUNCTICN WILL RETURN AN INDEX
TC A PROCESS «FICKF MAY RAVE ITS STACK, EXCHANGECE SEGMENT AND
WORKING SET FLACEQ ON THFE GUVERLAY SELECTICN GUEUE. If NO
PROCESS CAN BE CISCARCEDs TFE wURKING SET BELCNGING TO THE
REGUESTCR PRCCESS wILL RE CIMINISHEL UNTIL SPACE IS ALLOCATED
OR A NO=-MEM CCNCITICN OCCLRS,
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TrE MEMORY ALLCLATIUN MANAGER=MAM

Be.) PROCESS FREFARATICA

THE DISPATCrER REGLESTS FRULLESS FREPARATICN BY INSERTING A
PROCESS POINTEG [N ThE MAM FREF LUCATION %1031, WHEN CALLED,
THE PROCEDURE FKREF wILL CREATE GNE TC FOUR AREGC REQUESTS. IF
PCBI IS A PHUCESS FCINTERe THEN KEGUESTS ARE LINKED IN THE
FCLLCWING ORUER:

1. TRE PROCESS STACK, ENTRY ANuMLek = PCHI(3).,(1:10),

2o THE AREQD ENTKY LINKED TFRRUUGH PChI(FPFRINX), WFEN AN ABSENCE
TRAP CCCURSs NMAKEPKRESENT is CALLED AND AN NMTAB8 ENTRY 18
CONSTRUCTED wkICH FAg A FORMAT IDENTICAL TC THAT QF A MAM
REQUEST., The INCeEX RETURNED FRUF TrRE SUILDQENTRY CALL IS SAVED
IN PCBI(PRINX), Tre Chi Y wAY Tnls REGUEST CAN BE SERVICED IS
B5Y THE OISPATCrER ReQUESTING Trhre  ASSCOCIATED FROQCESS TO BE
FREFAKED, THIS ALLOwWS THE LDISFATCHER GREATER CONTROL COVER
PRCCESS SELECTICA AND MAIN MEMURY ALLCCATION, WHEN THE PRQCESS
IS PREPIED TEE ENTRY willL be LINKED INTC TEHE MAM REGUEST
WUEUE .

de THE CCDE SEGMENT SPECIFIEL InN PCDI(7).(0:8)., A STACK SEARCH
15 RERFCRMED FHy TkE QISFATCRER WRENEVER A  PROCESS STCPS
RUNNING, THE CST ENTKY NUNMEBER 1IN TRE ENVIRONMENT NEAREST THE
TCP CF TrE STAaCk IS sSaved IN rFloi(7).(0:R),

4, BN EXCHANGERZ ENTRY IN PCEL(Z).,(1:10),

THE ODISPATCrRES wILL BE NCTIfLlel OF A PREPARATION COMPLETION
wREN  ALL GUELEL REGUESTS CENERATED BY THE PREP HAVE BEEN
ALLCCATEL SPACE ANL MARKED FRESENT,

C,) PROCESSING a NU=MEv CCANCITION

A NG=MEM CCCLRS wrHEN Trikk 1S NC FREE AREA OF SUFFICIENT
SIZe TO SATISFy TrE RKEGQUEST ANU  ALL ATTEMPTS TC FREE UP
ACOITIONAL SEACE rAVE FAILEUL, NO-MEM®S  ARE HANDLED IN TwWO
WAYS:
1) IF THE KEUWUEST IS FCR # STACK EXFANSICN, THE MAM ERROR
FLAG IN PCBI(F) IS SET. SINCE Tre STACK QF T#HE CALLER WAS
INITIALLY OVERLAYEDSy wWE CAN £E SUke GF ALLUCATING AT LEAST ThE
INITIAL AMOUNT CF MEMCRY. TRE ARkt A 1S ReALLOCATED, ANDO CONTRCL
IS RETURNED TC TrE CALLEK, EXFANUREG WILL RESET THE MAM ERRCK
FLAGs AND IF IT WwAS CNe A CCG CUMLITICN CODE wILL BE RETURNED
T0 THE FUNCTICN CALLING ExrFrANLKEG, AT TrRIS POINTs TrRE
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TRE MEMGCRY ALLCULATIGN MANAGER-MAN

ORIGINATING FUNCTICN WILL ODETERMINE wHAT ACTION TO TAKE. THE
NORMAL ACTION IS TC PASS GN A CONDITION CQDE INDICATING
FAILURE, IF TrE CRIGINATQOR WAS STACKOVERFLOW, A SUDDENDEATH IS
INVQOKED,

2) IN ALL OTrER CR3ZESy MAMICONE 1% CALLED WITh AN ERROR CQDE
QF THREE, A CCUMNT COF SUCCESSIVE NOMEM FAILURES 1S MAINTAINED
IN THE PHOCESS PCB. ANY SUCCESSFULL ALLOCATION wILL RESULT IN
TRE FIELD 3€InG ZERQOEDs IF  THE COUNT REACHES FIVEy A
SUDDENDEATH IS [AVCKEC=AT LEAST FOR NOW,

ThE NQO=MEM GLELUE s NCMGe HAS BeEN SET ASIDE TO CATALQGUE THE
PROCESSES wrHICr FAaIL CN A NUaMeM CONCITION, EVENTUALLYS AN
ALGCRITHM wilLL FE DESIGNEL 70 SEARCH THIS QUEUE AND RETRY THE
ALLCCATION AT 2 mCre ARPPROPRIATE TIME,

De) REGUEST CECCOING ANC VALILILLITY CHECKING
A MAM REQUEST wilILL BE CECCLEL TOU INITIALIZE THE FOLLOWING
Q-RELATIVE PARANETE®S:

LGTH - THE VALUE CF TRE SECCND CPTIONAL PARAMETER.

CLABEL A CST=-RELATIVE InLkx Ok CLABEL,

CONE - TFE VALUE CF THE FLAGS PARAMETER, THIS
FARAMETER CCNTAINS TrE PINLREQUEST TYPE RT
ANC STATE FIELQCS ULF AND C,

INC - TrE VALULE CF TrRE FIlRST CPTIONAL FARAMETER.,

INX - CST=RELATIVE INCEX TO CST CR DST ENTRY,.

PINX ~ FCR-KELATIVE INUEX TO REQUESTORS PROCESS.

PRQC ~ SYSUE=-RELATIVE PGINTER TO REQUESTCRS PROCESS.

ws ~ SYSDE=-KELATIVE PUINTEF TO WORKING SET,

REF ~ TFE HEFERENCE COUNTER VALUE TO BE ASSIGNED
TRE REGUEST.,

RT? - A QEMAPFING CF Trhk CURRENT REQUEST TYPE,

RSIZE - THE SIZE CF THE AKbA REGUIRED,
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TRE MEMCRY ALLCCATICN MANAGER=MAM

IF THE SEGWENT IS FRESENT uk CN THE OVERLAY SELECTION
QUEUEs THE REGLEST IS GUICKLY LUMELETED, MULTIPLE REQUESTS FOR
THE SAME SEGMENT MAY BE FENCING AT ANY TIME, THE REGUEST
SERVICED FIRST MAKES ThE SEGMENT FRESENT,

A SEGMENT SI2€ GF ZERC INCLICATES A REQUEST FCR AN INVALID
ENTRY, IT HAS EITRER REEN CLUcBERED,s IS NOT ASSIGNEDs OR IS
SIVMPLY GUT OF ANY KEASCNAELE wANGE, IF THE REGUEST SPECIFIED A
DATA  SEGMENT, TrRE SYSTEM IS KRILLED 8BY CALLING THE PROCECURE
SUCCENDEATH, IF TrE REGQUEST IS FUk AN INVALID CODE SEGMENT
ENTHYe AN ERRCR CUUE OF 2 IS PASSED TQO THE PRCCEOURE MAMI!'DCNE
INUICATING ThHE FAILURE. wFEN Tk KEGUESTORS PRQCESS IS RUN
AGAINe AN ADSENCE TRAP wlIlLlL ULCLUF, MAKEPRESENT wILL DETERMINE
THE FORM OF TrE INVALIC EATRY ANL ABCRT THE PRCCESS WITH TrE
APPRCPRIATE WMESSAGE, IT AMNCr™wLLY INDICATES THAT THE USER
CLOEBERED HIS Cwh STACK PRICR TU STCPPING,., WHEN THE DISPATCHER
PERFQRMED A STACK SERRCF TC LUCKTE THE CST ENTRY NUMBER IN THE
TOP MOST ENVIRCNMENTs FE FICKEL UP A GARBAGE VALUE,
UNFORTUNATELYs ThIS vALLE IS FLACED INTO THE HIGH QRCER BYTE
CF PCBI(7). wrEN Trt PRCCEZS wrS SUBSEGQUENTLY PREPAREDs A
REGQUEST FAOR Tre INVALID ENTRY wAS (UBRUEC,

IF THE REGULEST IS FCR A SEGMENT LUCK. SPECIAL ACTION MUST
#€  TAKEN, SEE  TrE SECTICN UM  SEGMENT LOCKING FOR FURTHER
INFCRMATION,

IF  THE REGUEST 1S FCR k STACK OR EXTRA DATA SEGMENT
EXPANSIUN, AN CVYERLAY IS INITLATED TG UPCATE TRE VDS IMAGE.
THE CURRENT SFACE WwILL BE LINKED INTO THE FREE SPACE LIST
PRICR TO ALLGCATING A LARGER AkEA,

IF THE SEGMEANT IS IN TFE FrRULESS CF HBEING LCCKED BY ANOTHER
PRCCESS, THE FRCCESS ASSCCIATEL wITh THE CURRENT REQUEST IS
IMPEDED, THE INFECENCE wlItlhL c©t RKeMOVED WHEN THE SEGMENT 1S
LCCKED

TRE LAST FKCCESSING CCNE i~ ThIS SECTION IS TO UPDATE TrE
REFERENCE COUANTERKS CF THE MASSIUNED WORKING SET AND PERFQORM ANY
INCICATED WORKING SET RECLCTIUNS,

E.) FKEE SPACE ALLCCATICN

THE INITIAL LINK LIST SEARUE FUR FREE SPACE wILL SCAN THE
ENTIRE FREE LIST., IF THIS SEArCF FAILS. SUBSEGQUENT SEARCHES
WwILL ONLY EXANMINE THE FREADC FrEe ENTHY SINCE AREAS RETURNED TO
THE FREE LIST ARE LINKEC TC Tre LIST HEAD, TREREFQRE, IF THE
HEAC ENTRY ISN'T LARGE ENCLGF, NE1TRER WILL ANY OTHER FREE
AREA,

IF SPACE IS FCUNCsy ANY KENMALINUEF EXCEEDING 1235 wWORDS WwWILL
HE  LINKED BACK INTC TrE FREE L1IST, TRE ALLOCATEC AREA [S THEN
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THE MEMCRY ALLCCATICMN MANAGER—MAM -

RESERVED IN MEMCRY BY SETTING Tre SIGN BIT OF 7THE FIRST AND

LAST WORD OF TrE AREA,
INITIALIZED AT TrIS TIME,.

T1he

FAuL g

HEAD

AND TAIL LINKS ARE ALSO



WORKING SET LESCHIPTION

THE MOST FUNCAMENTAL CraAanGe 1IN THE MENMORY MANAGEMENT
IMPLEMENTATION wAS Tre INTRULUCTION OF WCRKING SETS. THE
REPLACEMENT ALGCRITHmM USED IN CUNJUUNCTION WITH THE WORKING
SETS IS BASELU CN A PAPER BY wESLEY w, CrU AND HWOLGER QPDERBECK
TITLED nTHE PAaGe FAULT FREGUENCY REPLACEMENT ALGORITHMY, SEE
APPENDIX 2,

TRE WORKING SET wS{T+TAU) AT A GIVEN TIME T IS THE SET CF
DISTINCT SEGMENTS REFERENCELD 1IN Tre FROCESS (OR VIRTUAL) TIME
INTERVAL (T=TAUL+14T), wrEN I kReFEkR TC PROCESS LCCALITY IN THE
TEXTy I GENERALLY IMPLY CCCE SEGMENT LOCALITY, A STACK WILL
NEVER BE REFRESENTED N A WURKING SET, THCUGH EXTRA DATA
SEGMENTS MAY,

CNE MAJOR CeSIGN PRCELEM was THE HANCULING OF SHARED
SEGMENTS, IT waAS ESSENTIAL THAT TrE IMFLEMENTATICN SATISFY ThE
FOCLLCWING CRITERIA:

l. CPU QVERHEAD MUST RE AS LUW AS FGSSIALE,

Ce THE SIZe ANU NUMBER OF TABLES IN CORE RESIDENT MEMQRY
SkCULD BE KEPT TC A MINIMUM,

3. THE RESULTS <SrGULD HE PREUICTAELLE AND REPEATABLE,

T=E SCHEME ALUOFTEC ALLCWS FRGCESSES ACCESSING THE SAME
PROGRAM TO SHARE A COMNCN WORKING SET, THE WORKING SET OF A
PROCESS IS ACCESSEC. viA A FUINTER IN IT*S PCB, FOR EXAMPLE
ALL SESSIONS USING TrE TEXT ELLIUR WILL HAVE THE SAME WORK ING
SET POINTER. FRCCESS ANC FrRUGRAM CODE LOCALITY WILL BE ThHE
SAME IF ONLY CNE USER IS  KRUMMNIANG THE PROGRAM, IF wWE HAVE
SUFFICIENT MENCRY, TFE FRQUESS LGCCALITIES wILL NOT CONFLICT
wITk ONE ANOTFER SINCE ALL ALLESSED PROGRAM  SEGMENTS WILL
NEMAIN IN MAIN MEMCRY, THE LinLY BOCITIONAL OVERHEAD wlLL BE
CAUSED s8Y THE SHLFFLING OF SECMENTS IN AND OUT CF THE WORKING
SET, WmMEN THZ EFFECTIVE MENCRY Sizk 1S REDUCEC, DUE TO A HEAVY
USER LOAD OR PRFECAUSE FRYSICAL MEMORY IS SMALL,. WE MUST EXAMINE
THE EFFECT CN UNIGLE FARCCESS LOCALITIES CAUSED BY THEIR
SHARING OF THE WORKING SET, 1F we CEFINE nauw TO BE THE
INTERSECTION CF THE SEGMENTS SrArRED IN COMMON BY THE PROCESSES
RUNNING PROGRAM Foe WE MUST EXAMINE uwB#o, THE COMFLIMENT QOF %“an,
TC LDETERMINE TrHE EFFECT CF THE ALGORITHM ON SYSTEM
PERFCRMANCE, TrIS IS THE SET GCF SBEGMNENTS THAT WILL NORMALLY BE
SELECTELD FROM TrE WORKING SET whien 17 MUST BE RECUCED IN SIZE.
SINCE ThEY WItLL oIN GENERAL, bt PEFERENCED LESS FREGUENTLY
THAAN SEGMENTS IN  ®av, CNE ThING IS CLEARGCR A SEGMENT TO
ARRIVE ON THE CVERLAY CSELECTION GUEUE IT WwAS THE LEAST
RECENTLY CR rEaviILY LSED SECMENT IN THE SET, WE MAY ASSUME
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wORKING SET ULESCKIPTIGN

THAT SOME OF TRE SEGMENTS IN uBuw ARE IN THE SET, THESE ARE THE
SEGMENTS WHICF wERE REFERENCED BY THE LAST PRCCESS RUNNING THE
PRCGRAM, THEGQGRITICALLYs AS MCKkE USERS ACCESS A PROGRAMy THE
SPACE ALLOCATEC 7TC IT IS INCKEASED TO ACCOMNMCOATE THE NEW
USERS. SIMULATICN RESULTS INCICATED THAT THE ALGORITHM wWOULD
PERFORM IN THIS FASHICN.

A RATHER MINCR CRANGE TC CREATE CAN BE MADE TQ FORCE EACH
PRCCESS TO =R& ASSIGNEC A UNIGUUE WORKING SET., THIS APPROACH
IGNQRES THE SHARING PROBLEM COMPLETELY, UNPRECICTABILTY IN
UPCATING REFERENCE CCUNTERS (LUULD CAUSE ERRATIC REPLACEMENT
CERAVICRHOWEVER,

TRE EFFECTIVENESS CF ANY REPLACEMENT ALGORITRM IS DERPENDENT
ON TRE AMOUNT CF MAIN NMENMCRY AVAILARLE AND THE NUMBER Cf
CCNCURRENTLY RUANING PRCGRAMS, CGVERLCADING TrE SYSTEM wWILL
RESULT IN A THRASFING CCNCITIUN REGARDLESS OF THE REPLACEMENT
ALGCRITHM USEC, TrIs pgRCEBLEM CAM CKNLY BE RESOLVED BY NOT
SCHECULING JOES CR SESSICASE wheh THE OVERLAY RATE IS HIGH.

TRE PROBLEM CF SCrECULLING AND HIGH OVERLAY RATE DETECTION
1S STILL A GREY AREA IN TkE MPE3IQ UESIGN, 1 FEEL THAT THIS IS
A MAJCK PROSLENM WHICH FEGQULINES A COMPLETE OR sAT LEAST
PARTIAL SOLUTICN,

EVERY CST ANRC CST ENTRY wkIUrm KEFERENCES A FRESENT SEGMENT
CONTAINS A LUSE HKHEFERENCE CUUNTER, WHEN THE WCRKING SET QF A
PROCESS MUST BE RELUCEL IN SIZk, THRE REFERENCE CQUNTER IS USED
TO SELECT THE SEGMENT(S) THAT mHAVe tEEN LEAST RECENTLY USED OR
LEAST MEAVILY ACCESSED WHEN ALL ENTRIES HAVE BEEN RECENTLY
ACCESSED,

THE OVERLAY SELECTICN GLEUE LOURLES AS TrE WORKING SET
OVERFLOW QUEUE., A WCRKING SET ENTRY 1S FIXED IN SIZE AND MAY
NCT BE LARGE ENCUGr TO CEFINE THE FRQOCESS LQOCALITY, WHMEN THE
SET IS FULLs THFE LEAST RECENTLY USED SEGMENT IN THE SET WILL
BE ODELETED ARND THE NEw SEGMENT WILL B8E AUDED TC THE SETe THE
DELETED SEGMENT wlILL BE PLACEULU UN THE GCVERLAY SELECTION QUEUE.
TRE FPRUOCEDUKRE ACCTCwWS IS CALLEU 106 ADD AN ENTRY TQO THE WORKING
SET.

SEGMENTS w~AY BE PLACEC CN ThHe GULEUE FOR OTFER REASONS. THE
REPLACEMENT ALCGCRITRM CICTATES whtN SET REDUCTIONS MUST BE
PERFORMED, THE PRCCEDURE CELETENRE Is CALLED TO DELETE ALL
NCNREFERENCED SEGVENTS FRCWM A wWORKING SET, THE PROCEDURE
TAKEFROMWS IS CALLEC TC DELETE The LEAST RECENTLY USED SEGMENT
tROM A SET. FINALLYy THE PRCCEULKRE CLEARWS IS CALLED BY THE
UNLCAD FUNCTICN TC CELETE ALL COVERLAYABLE WORKING SET ELEMENTS
PRICR TC RELEASIANG THE WCRKING SET, ALL CF THE ABOVE
PROCEDURES CALL THE PRCCECULURE FLACECNOLST TO PLACE SEGMENTS ON
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WCRKING SET UESCRIPTION

THE OVERLAY SELECTIGN GLELE, ATTACHMENT 4 SHOWS  THE
RELEVANT TABLE aND GUELE LINKAUES, A WORKING SET CONTAINS THE
FOLLGWING INFCRMATICN:

l. A CCUNT SFECIFYING THE MAXIMUM NUMBER OF SEGMENT LQCATORS
ALLCWED IN THE wCRKING SET. Tht CURRENT VALUE OF THIS COUNT IS
THE WSTAB ENTRY SIZE-4, A wSTRE ENTRY IS CURRENTLY 24 WORDS IN
LENGTH, LATER,y TrE WSTAB ENTRY S1Zt WILL BE CCNFIGUREABLE.

2 A  COUNT <SrECIFYING TFE NUMBER QF SEGMENT LOCATORS
CURRENTLY IN TFHE WCRKING SET, THIS VALUE IS <= TO THE MAXIMUM
SET SlZe.

3. A VIRTUAL TIME TeUs IN NMILLLISECUONDS. WHICK IS ysSeD 7O
CCNTRCL THE ACCITICN CR CELETIUN OF SEGMENT LCCATORS. WHEN A
SEGMENT FAULT CCCURSs TAU IS CumPAREC TO THE VIRTUAL PROCESS
TIME IN PC31(%15)., TRIS VALUE 1S THE ELLAPSED PRGOCESS TIME
SINCE THE LAST SECMENT FAULT, Ir Tre TIME IS > TAUs ALL
NONREFERENCED SEGMENTS wILL hAVe The IR CORRESPCNDING LOCATCRS
DELETED FROM THE WORKING SET PriCF TO THE ADDITION GOF THE NEW
SEGMENT LQCATCR,

4eq A VIRTUAL TINE ALPHAs IN MILLISECONDS, WHICKF SPECIFIES HOW
MUCH VIRTUAL TIwe MAS ELLAPSEL 9iNCE THE REFERENCE COUNTERS
ACCESSED THRCULCGF ThRE SEGMENT LULATOURS WERE LAST UPDATED. THIS
VALUE IS THE SUL~wATICN CF THE VIRTUAL TIMES OF ALL PROCESSES
ACCESSING THE <ET, TrE REFERENCE COUNTERS WILL BE UPDATED ON
TRE FIRST SEGMENT FAULT CR CMULST CALL WwWHERE ALPHA D> TAU.
TRIS IMPLIES TrRAT REFERENCE CCUNTER UPDATES wlILL GENERALLY
OCCUR ABQUT TayL MILLISECCNES RKFarT, COCCASSIONALLYe A SEGMENT
MAY RE A MEMZER CF TwC Cr MCHE wOURKING SETS, IN THIS CASEs THE
REFERENCE COULNTER FCR THE SEOMENT MAY BE UPDATED MORE
FREGUENTLY ThAN EVERY TAy MILLLISECCNUS, THIS wiILL RARELY QCCUR
SINCE SEGMENT LCCATCRS REFEREMCING AN ARSENT SEGMENT wWILL BE
DELETED FRCN A WCRKINL St Y WHEN THE PROCEDURES
DELETENRE+CLEARKS ANL TAKEFRCMWS ARE CALLED, NOTE THAT AN
ENTRY IS ONLY AUCED TC A wWURKING SET WHEN A SEGMENT FAULT
OCCuURS,

3. THE REMAINING WCRCS IN The wUKKING SET ENTRY CONTAIN OST
OR CST ENTRY LCCATORS. Tre LLCATUN FCR A DST CrR CST ENTRY IN
THRE RANGE C3ST(1,%277) 1S A CST-hulLATIVE INOEX TQ THE SPECIFIED
- ENTRY. A LCCATCR FQOR AN eNTKY IN  THE CST EXTENSION,
CST(%301+4%277)y CCNTAINS Twe FIELDS wHICH ARE USED TC
DETERMINE THE LCCATICN IN The EXTENSION AREA, THE ALGORITHM
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WORKING SET ULESCRIPTICN

FCR CALCULATING THE CST-RELATIve INCEX INTQ THE CST

Is:
USTINCEX 1= CSTELK(LCCATIR.(2:7))+4%L0CATOR,(10:8),
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MEMCRY NMANAGENMENT [ /0

THE ONLY I/C FERFCRMED BY 1ht MEMORY MANAGER IS THE READING
OF DATA FROM a CISK GCR TFE w»rITING GF A DATA SEGMENT TO THE
SYSTEM DISK. CNE CF TrE DESIGN GUALS WAS TO PERFORM MEMORY
MANAGEMENT I/C IN NOWAIT NCLE TO TAKE ADVANTAGE OF THE REAL
1/0=CPU CONCUKARENCY,

INITIATING A MENCRY MANAGEMENT KREAD OR WRITE-

ThE PROCECLRE mMamiIcC Is CALLED T0 INITIATE A MEMCORY
MANAGEMENT I1/C ~EGLEST. ThFe w=EGQUEST IS CCNSTRUCTED ay
ALLCCATING AN NTAE ENTKY ANC LINKING IT TO TRE LOGICAL DEVICE
SPECIFIED HY TrE CALLER. THERE Art TwO WCRDS RESERVED IN  EACH
DISK UCEVICE IANFCRMATION ABLE, '"1T7¢(8) & UIT({S), WHICH HOLD ThE
HEAD AND TAIL IANCICES CF THE REGULESTS LINKED TO THAT DEVICE.,
ADDITIGCNAL INFCEMATICN FCR EXELUTING THE I/0 IS LOCATED IN THE
EIGHT WORU LINK ATTOCREL TC ThHE TARGET AREA IN MAIN MEMORY.

WRITE REGUESTS ARE QPTIMIZEL IN THE SENSE THAT IF MAMIQ IS
CALLED TO INITIATE A wRITE CN A SEGMENT AND IT RAPPENS THAT A
WRITE REGQUEST FCR IT IS ALREALY IN THE GUEUE, THEN ONE OF THE
FOLLOWING EVENTS wILL TAKE FLALE:

l, IF  THE G(QULEUED REGUEST PFMAS NCT BEEN STARTEDs THE NEW
REQUEST IS ThRCwN AwAY SINCE The I,0 wWILL EVENTUALLY BE
PERFCORMED ANYWAY,

- IF THE GULEUEC REGUEST IS ©pEING EXECUTED, IT wILL BE

HESTARTED wHEN 1T CCMPLETES, AGRIN, THE NEW REQUEST MAY BE
THRCWN AWAY SINCE TrE I/C WILL EVENTUALLY BE PERFORMED,

THIS HFEATUREM ELIMINATES RECULNUANT 1,0 REQUESTS AND MINIMIZES
THE NUMBER OF MTAB ENTRIES REGUIRED 2Y THE MAMIQ MECHANISM.

WHILE CN THE SUBJECT CF wrRITES., 1 SHCULD MENTION A CONCEPT
I CaLL AN “ANTICIPATCORY™ wklTE, CNE OF THE GCALS WAS TGO
MINIMIZE THE FrRYSICAL TIME REGUIKED TC MAKE PRESENT AN ABSENT
SEGMENT, MOST LONG DELAYS ARE CAUSED BY WAITS GENERATED WHEN
OVERLAYING OATA SEGMENTS TC Fktk UP SPACE IN MAIN MEMORYs AN
UVERLAY WRITE INITIATEC FCR A LATA SEGMENT WHEN IT IS PLACED
ON THE OVERLAY SELECTICN GUELE IS CALLEDO AN MANTICIPATORY!
wRITE. WwHAT IS ANTICIFATEC, CF CCUKSEe. IS THE CVERLAY CF THE
SEGMENT, A SWITCH LCCATED IN %10%z CAN BE SET TQ ENABLE THE
COMPLETE ANTICIFATCRY wWRITE FLATLRE, CURRENTLY + ANTICIPATORY
WRITES ARE AUTCNATIC IN PLACECNGLST ONLY, HOPEFULLYs WHEN A
SEGMENT 1S SELECTED FOR CVERLAY BY MAM, THE I,/C wILL HAVE BEEN
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MEMORY MANAGEMENT 1/0

COMPLETED AND TRE SPACE CAN BE USED IMMEDIATELY, MEASUREMENTS
TC OATE INDICATE THAT ANTICIFPATORY WRITES HAVE A NEGATIVE
EFFECT ON SYSTEM PERFCRMANCE whtN THE DENSITY OF EXCHANGEDS'S
IS HIGH, EVEN THOUEH [T TAKES LESS THAN TwC MILLISECONDS TO
INITIATE AN ANTICIFATCRY whlTE, ThE ADCED CPU GOVERHREAD MORE
THAN CANCELS CLT ANY BENIFITS, wWhEN THE ExXCrANGEDB RATE 1S
LOWs PERFORMANCE IS IMPROVED,

THE I,/0 SYSTEM wWILL ABORT ANY WRITE I/C FOR A PRESENT
SEGMENT UNDER TrHE ASSUMPTICN 1HAT IT mAS BEEN TAKEN OFF THE
OLSG AND MADE ACTIVE AGAIN,

A READ REGLEST aiwAYS TAKeS PRECEDENCE OVER A WRITE
REGUESTs AND wJILL £ LINktL IMMEDIATELY BEHIND THE FIRST
ELEMENT IN THE GLELE IF TRE GUELE 1S NCNEMPTY, A READ REQUEST
wILL NGCT SE INITIATED 8Y MAM INTG THE READ TARGET AREA IN MAIN
MEMCRY UNTIL TrHE AREA IS FREE UF ALL ONGOING /0,4 I.Ee« ALL
REGUIRED wWRITES rAVE BEEN CCMPLETEL,

COMPLETION OF A& MEMCRY MANAGEMENT I/0 REQUEST-

WHEN THE I/C SYSTEM FAS CCMFLETED A MEMORY MANAGEMENT I/C
REGUESTs IT CALLS THE PRCCEUUKE MAMICDQNE, IF THE COMPLETION
1S FCR A WRITE MARKED FCR KESTART, THE REGUEST WwWILL BE
RELINKED TQ TrE END Cf TrHk QUEUE, IF TrRE CCMPLETION IS
REGUIRELD 8Y Mpawv TC SATISFY TR CURRENT MAM REGUEST, THE MTAB
ENTRY USED IN TrHE 170 wILL BEY LULINKED INTC THE MAM 1/0
COMFLETICN QUEULE +10CG¢. MAM wILL THEN BE NCTIFIED OF THE
CCMPLETION, IF TrFRE COMPLETIOUN IS NOT REGUIRED BY A MAM
REGLESTs THE MTAR ENTRY USED IN THE REGQGUEST IS RETURNED TO THE
MTAY FREE LIST., :

MAMIO IS CALLEC FRCM A NUMBER OF ROUTINES, SEE A CROSS
REFERENCE FOR TRE OCCURRENCES,
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CATA SEGMENT EXFANSLCNS/CONTRACTICNS

A STACK EXPANSICN REGQUEST IS LEFINED TO BE A MAM REGQUEST
WwrICk SPECIFIEZS EXPANSICN CF UNE OF THE FOLLOWING STACK AREAS:

le (OL=DB)~INITIATEC BY CALLING DLSIZE

2e (OB= Z)=INITIATED BY CALLING ZSI2E OR A STACK OVERFLOW
3. ( C= SB)=INITIATEL BY CALLING GETRXSEG

G { D= C)=INITIATED BY CALLING ALTPXFILESIZE

SEE THE PCBX CGENERAL FCRMAT FCOr ThE DEFINITION CF BoC & Do

THE PHYSICaL EXPAMNSICN CF The STACK IS INITIATED BY CALLING
EXPANDKREG, TFE REGUEST IS GUEUEL INTC THE vAM REQUEST QUEUE
WHEN THE SEGMEAT CVERLAY IS CUMPLETEDs MAM wILL INITIATE A
SEGMENT READ INTC A LARGLUR mrEA IN MAIN MEMCRY, THE TARGET
ADDRESS WILL PE CFFSET FRCVM Thnr AREA SASE BY TRE VALUE OF ThE
EXPANSION SI2E. FCr EXAMFPLE, 1F THE ACDRESS CF THE ALLOCATED
AREA IS A ANLU Tr& S1Z2E CF Tre EXPANSION WAS N WORDSH THE
STARTING AUDRESS FCR TrtE REAU wOULD BE A+N, WHREN THE READ IS
CCMPLETED, ALL CR A PCRTICN CF ThHE PCHX WILL BE MOVED FROM THE
ADORESS AsN TC TheE AQCRESS A, THE NUMBER GF wWORDS MQVED IS
DEPENDENT ON TFE SCURCE CF TkHe kEQUEST, IF THE EXPANSION IS
FOR THE AREA (CL=-C2)sy TrE GENTIKE PRCBX IS MOVED, IF TrHE
EXPANSION IS FCR TRE FXxFIXEULU AREA. THE PCBX THRQUGH THE
PXFIXED AREA s MCVED. Ir THE EXFPANSION IS FOR THE PXFILE
AREAs THE PCd3x TrRCUGF THE Fxflit AKEA IS MOVEL, IN THE CASE
OF A (Ct=2) EXFANSICNe NC MCVE IS REGQUIRED SINCE THE EXPANSION
IS ON THE HIGKF END CF THE STACHK,

STACK OR DCATA SEGMENT FREWLULLTIUNS ARE PERFORMED IN THE
FUNCTIONS CLSI2E«Z2S12EsALTRXFLILESIZE CR ALTDSEGSIZE BY MOVING
THE FPCHEX UF Tre STACK IN MAIN MEMORY AND THEN RETURNING TO TRE
FREE LIST ThH: UNUSEC SPACEL NU FCEX MOVEMENT IS PERFGORMED ON A
DATA SEGMENT, RECUCTICAS CF LESS THAN 128 WORDS ARE TREATED AS
A NCF.,




@

SCFTWARE LINKAGE UF MAIN MEMORY -

MAIN MEMORY IS SUBCIVICED INTU TWO CONTIGUCUS AREAS, A CCRE
RESIDENT AREA ANC A LINKEC MEMOKRY AREA, THE CORE RESIDENT AREA
OCCUPIES THE LCWER PART GQF MEMCKRY bANKA 2ERQ, THE REMAINING
MEMQRY IS REFEREC T0 AS LINKEU MEMCRY, FREE AREAS ARE LINKED
TOGETHER TO FCRV THE WFREE LISTn, A TwO WORD EXTENDED ADCRESS
STCRED IN %1042 ANC %1043 PCINTS TO THE FREE LIST HEAD. ThHE
FREE LINK COUNT IS STCRED IMN LULCATION %1044, FREE AREAS ARE
couBLy LINKEL y» SPANNING ALL LINKEL MEMQORY, MASKS OMN EACH BANK
BCUNDRY ARE USEC TC EBLOCK THE CGVERFLOW QF AN AREA INTC AN
ADJACENT BANK, TrFE MASK IS FCUk WORDS IN LENGTK, THE FQRMAT CF
THE MASK IS: [(%1000004=440+%]1000011. TRIS IS A CONCATENATION
OF THE NORMAL EIGHT wCRC BEACER ANGC ONE WCRC TRAILER. THE
SEGMENT APPEARS TC TrRE SYSTEM AS A RESERVED AREA -4 WORDS IN
LENGTH,

SPFACE ALLCGCATEU TQ CGCDE AND UATA SEGMENTS IS TAKEN FROM THE
AVAILABLE FRFE AREAS, TrE ASSIGNED AREAS ARE NOT LINKED
TOGETHER AND MUST Bt ACCESSEC TrrQUGH THEIR CORRESPONDING OST
CR CST CESCRIFTCRS,
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ASSIGNEL AREA SeGMENT STATES

~ASSIGNED AREA STATES=-

AN ASSIGNED AREA IS IN ONE OF TWC STATES: CVERLAYABLE GR
NONOVERLAYABLE, ONLY SECGMENTS whHICH ARE OVERLAYABLE CAN BE
PLACED ON THE CVERLAY SELECTICN LIST, OVERLAYABILITY Is A
FUNCTION OF THE FCLLCWING SUBSTATES:

~CORE RESIDENCY~

A SECGMENT IS IN EITHER LINKEL Ck  NONLINKED MEMORY, IFf THE
SEGMENT IS IN NCGALINKED wEmMCRY, IT IS SAID TO BE CCRE
RESICENT, CORE RESIDCENT SEGMENTS ARrRE NCT OVERLAYABLE,

-LCCK=

A  SEGMENT May g€ WLGCKECn IN MAIN MEMQORY BY CALLING THE
PRIVILEGED PRCCELUL~E LOCKSEG, & LCCKED SEGMENT WwWILL BE
ALLGCCATED MAIN NMEMCRY AT CR NEAR A MAIN MEMQRY BANK BCOUNCRY,.
LOCKED SEGMENTS ARE NQT OVERLAYKbDLE, A LOCKED SEGMENT WHICH IS
NQT FROZEN NMAY BE MCQVED WwWLlIHIN THE BANK IT IS LOCKED TO
MAXIMIZE THE LSE CF MEMCRY. '

~EXCHANGEDS CCULANT~-

OF SPECIAL INTEREST IS THE FANULING OF DATA SEGMENTS WHICH ARE
MANTPULATED BY CALLING THE FUNCTICN EXCHANGEDB, THE COUNT GOF
THE NUMBER (OF ExCHANGEDB'S TC A CATA SEGMENT IS MAINTAINED BY
THE MEMORY MANAGER, A DATA SEUMENT WITH A NONZERO EXCHANGEDSB
COUNT IS GENERALLY NCNCVERLAYAELE, HOWEVER, CERTAIN MEMQORY
MANAGEMENT FUNCTICNS MAY REGULKE SUCH AN OVERLAY, IF THIS
OCCURSy THE FRCCESSES ACCESSING TrE SEGMENT WwILL BE PLACED IN
ABSTATEy AND MLST BE FREPIELC HGAIN BEFCORE RUNNING,

-FREEZ2E-

THE STKRONGEST ~=CLC A USER CAN.  APFLY TO A SEGMENT IN LINKED
MEMORY IS TQ FREEZE ITe. A FRCIEN SEGMENT IS NCNCVERLAYABLE AND
MAY NCT BE wCVEL FRCM ITS FRGZEN POSITICN, TWO FORMS OF
FREEZES ARE AVATLABLE, A NCRviKL FREEZE IN ENVOKEQ BY CALLING
THE FUNCTION FkeE2k. THE I,V SYSTEM MUST FREEZE A SEGMENT BY
CALLING THE FUNCTICN ICFREEZE,

-~SUMARIZATION CF OVERLAYABILIYY AND MOVEABILITY-

A SEGMENT IS CVERLAYABLE IF 17 1S NOT CORE RESIDENTsHAS A ZERO
EXCHANGECH CCULANT IS NCT LCCKED AND IS NCT FRCZEN, CCNVERSELY
A SEGMENT IS NCNCVERLAYABLE [F 1} 1S CORE RESICENT OR FRGZEN
CR LCCKED OR FAS A NCNZERC EXxCLHANGELE COUNTER,

A SEGMENT IS ~NCVEABLE WITHIN LINKED MEMQRY IF IT IS NOT
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FROZEN,

ASSIGNED ArREA SEOGMENT STATES

CONVERSELYy A SEGVMENT IS NCOT MCVEABLE IN LINKED MEMORY

IF IT IS FROZEN.

FAGE 16



PRCCESSING A LUCK FEGUEST

THE SEGMENT LCCKING FACILITY PKROVIDES A WAY TO PLACE A
SEGVENT AT OR NEAR A MAIN MEMURY BANK BOUNDRY, SINCE A LOCKED
- SEGMENT IS NONCVERLAYAELEs SEVERE LINKED MEMORY FRAGMENTATION
COULO OCCUR IF TKE StGMENT WAS NOUT LOUCATED NEAR A BOUNDRY.

A LOCK REGLEST IS INITIATEL 8Y CALLING THE PROCEDURE
LOCKSEG, THE CALLEK MAY SFECIFY LOCKING ON AN UPPER OR LOCWER
BOUNORY, THE LPRER BQUNDRY 1S Tkt DEFAULT ASSIGNMENT. THE
CALLER MAY ALSC SPECIFY THAT Tkt SEGMENT BE LOCKED IN BANK
2ERC ONLY, IF BANK ZERO IS NUT SPECIFIED, THE PROCEDURE
HBESTBANK WILL RETURN TFE NUMEBER CF THE SELECTED BANK. THE
BESTBANK SELECTICMN CRITERIA IS GUITE SIMPLE, A COUNT OF THE
NUMBER OF LQOCKEC SECMNENTS AND LOCKED SFACE SIZE IS MAINTAINED
FOR EACH BANK IN THE BANKTARE ThAolLE, VALUES ARE KEPT FOR BOTH
TFRE UPPER ARC LCOwER " CUACKY:, ThE SMALLEST DQUBLET FCR ThE
SPECIFIED BOUNCRY IS CONSICEREDL THE EEST,

THE PROCECULRE LSEARCKF IS CALLED BY LOCKSEG TO LOCATE THE
AREA AFTER TrmE BANK AND BCULNCKY mavE BEEN DETERMINED, LSEARCH
wILL SCAN TrE BANK IN THE CIRECTION SPECIFIED IN THE BOUNDRY
SELECTION TO LCCATE AN AREA, Tht SEARCH WwILL BYPASS ANY LCCKED
OR FROZEN AREAS, A ZERC 1S RETURNED IF THE SEARCH FAILS,

A SYSBUF ENTRY IS ALLOCATEL AS A TEMPORARY BUFFER TO SAVE
THE INFORMATICN REGUIREC EY Trk LQOCK REQUEST, THE SYS8UF
RELATIVE INDEX oLINXse IS CFFSET SC THAT IT POINTS TO THE SIXTh
WCRD CF THE PBLFFER. TrRE ©btUFFrER wILL CONTAIN THE FOLLOWING
INFCRMATIUN SET LP EY LSEARCH:

SYSBUF (LINX=S)=8ANK NUMBER

SYSEBUF (LINX=4)=TrFE ACCRESS IN THEt bPANK WHERE THE SEGMENT WILL
BE LCCATED,

SYSBUF (LINX=23)=Trk SI2€ OF Trt AwEA ALLOCATED TO THE LOCKED
SEGMENT,

SYSBLF (LINX=Z2)=TrE ADCRESS IN Tkt BANK OF AN AREA TO BE
RETURNED TO TrHE FREE SPACE LIST, nNOKMALLY. THE AREA TO BE
CLEARED IS LARGER THAN ThE ArbEA NEEDED TO SATISFY THE LOCK
REGUEST, THE CIFFERENCEs IF ANY, IS RELINKED INTO THE FREE
SPACE LIST,

SYSBUF (LINX=1)=TrE SIZE QF Trt AKEA TO BE RETURNED TO THE FREE
LIST,

SYSEUF (LINX=0)=TFE NUMBER COF SEOMENTS WHICH MUST BE CLEARED
FRCM ThE AREA, T+IS NUMBER IS ULESIGNATED BY N,
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PRQCESSING A LCCK REGUEST

SYSBUF (LINX+1)=NCT USEC.

TRE NEXT 2#N wCRCS OF TRE TABLE CONTAIN DOUBLE WORD ENTRIES
SPECIFYING WHAT TrE SEGMENT 1S ANL HCw IT SkCULD BE CLEAREC.
EACKH TwWO WORC ENTRY RHAS ThE FOQLLOWING FCRMAT WHERE
{I=(leN) K LIAX+2®]):

SYSBUF (K ) 9=0 IF AREA IS LINKEL INTO FREE LIST,
>0 IF ASSIGNED AREA, CELL CCNTAINS A CLABEL.

SYSBUF (K+1)=ACCRESS CF AREA IN THE B8ANK SPECIFIED IN
SYSBUF (LINX=S),

IF AN AREA CF SUFFICIENT S14r 1S LOCATED, LCCKSEG WILL CALL
THE PROCEDURE MCVEMQOUT TC CLEAR IT OUT, MOVEMQUT WILL USE THE
INFORMATION ENTERED IN The SYSBUF ENMTRY, NOTE THAT A LARGE
PORTION OF THE wChRK REQUIRED IN LUCKING A SEGNENT 1S PERFORMED
IN NCN RESIDENT SEGMENTS. THRE FINAL CLEARING MUST BE PERFORMED
IN A CQRE FRESICENT RCOULTINE SINCE THRE SEGMENT CONTAINING
LOCKSEG MAY ITSELF £E IN TrRE Akkta TO BE CLEAREC, MOVEMQUT
wILL PERFCRM TrE FOLLCWING CFERATIONS:

A) IF AN AREA S FREEs IT wILL bt DELINKED FRQOM THE FREE LIST.

£) IF AN AREA IS ASSIGNEDs TFEN ONE OR MCRE OF THE FOLLOWING
STEFS wILL 3E FERFCRMED? .

1) THE SPACE IS RESERVEC IN MAIN MEMORY BY SETTING THE SIGN
BIT OF THE FIRET ANC LAST WwCRL UF THE AREA, THIS PLACES THE
AREA IN A NONMCVEABLE s NCNCVERLAYABLE STATE,

2) IF THE ARKEA FAS A NCAZEROU /0 FREEZE CCOUNTERs THE LOCK
REGUEST BIT IN THE ASSCCIATEC UESCRIFPTOR WILL BE SET TO ONE,
WHEN THE 1,0 FREEZE CCUNTER GOES TO ZERQ, MAM WILL BE NOTIFIED
OF IT'S AVAILABILTY. TRIS IS UUNE IN IJOUNFREEZE BY LINKING A
REGUEST INTQ TEE MAVM REGUEST GUEUE,

v
3) IF THE AREA IS NGT I/C FrRUZEN, THE ABSENCE BIT WILL BE SET

IN THE ASSOCIATEC DESCRIPTICR, IF ThHE SEGMENT IS SUBSEQUENTLY
ACCESSEDs IT wILL BE ALLCCATED SPACE IN ANOTHER PART CF
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PRCCESSING A LUCK REGUEST

MENMQRY,

IF THE AREA IS IN USE BY A LATA SEGMENT. AND IT IS NOT THE
STACK 1 AM CURRENTLY RUNNING UNy, AN OVERLAYIO WILL BE FIRED UP
TO CLEAR THE ArEA, ALL PROCESSES KEFERENCING THIS SEGMENT AS A
STACK OR EXTRA CATA SEGMENT wiILL HAVE THEIR STATE SET TO
ABSTATE,

IF IT HAPPENS TC EE THE STACK I AM RUNNING ONy A MAM
REQUEST OF TyYPE=10 wILL BE LINKED INTO THE MAM REQUEST QUEUE.
MaM wILL SUBSEGLENTLY QOVERLAY ThE AREA,

4) WHEN ALL N AREAS rAVE EEEN PRQCESSED, A ~AM REQUEST OF
TYPE 6 WILL BE GUEUED IF ThE SEGMENT TO BE LOCKED IS NOT IN
THE AREA BEINC CLEAREDs CR A KHEGUEST CF TYPE 10 WILL BE
GUEULED IF THE SEGMENT TC EBE LOL<ED IS IN THE AREA, MAM IS THEN
wOKEN TO PROCgss THE REMAINCER UF THE REQUEST,

FCUR LOCATICAS IN SYSGLCB Akt KwESERVED FOR PROCESSING A
LCCK REQUEST, TrEY AKE:!

%1271=LOKINX,..CLAREL CF SEGMENT EBEING LOCKED,

%#1272=LOKPINX, .FCH RELATIVE INUEX CF PRQOCESS REQUESTING THE
LCCK.,

%1273=LOKWCNT..TFE NUMBER CF OVEKLAY I/0 COMPLETIONS REQUIRED
HEFQRE THE AREA CAN HE USED,

%1274=LOKLINX, .8 SYSBUF ReELATIVE INDEX TO THE INFORMATION
BUFFER, .

FINALLY, MAM TAKES OVER TC CUMFLETE THE REQUEST PROCESSING.
MAM WILL PERFCRM™ THE FOLLOWING ACTIUNS:

1) IF RT=G6 AN ThE REQUEST SKEeCIFJES A DATA SEGMENTs IT wliILL
BE OVERLAYEOC, TFE CISK ACORESS RESTORED IN THE DESCRIPTORs AND
THE SEGMENT MARKEC AESENT.

2) IF RT=104 A CrRECK IS MAUE TOU SEE IF LOKWCNT HAS GONE TQ

Z2ERC. THIS INCICATES ThAT ALL OVERLAYS ARE COMPLETED AND THE
AREA IS NOw FREE TO USE, MAM wlLL BUILD A TYPE 11 REQUEST,
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FRCCESSING A LUCK REGUEST

RETURN ANY UNUSED FCRTICN CF Tht AREA TO THE FREE LISTe AND
LINK ANY REQULESTS GUEUED INTO The LOCK REQUEST QUEUE INTC THE
MAM REQUEST QUELE.

3) IF RT=1ls TrHE SIZE AND ACCRESS OF THE AREA IS TAKEN FROM
THE SYSHUF ENTRY, TrE FREE SPalh SEARCH IS BYPASSED SINCE THE
SPACE HAS BEEN ALREAQY ALLCCATEL, ThRE REMAINING PROCESSING IS
IBENTICAL TO TrHAT FCR A REGUEST GF TYPE ZERO,
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THRE LOCAL CCMPRESSIUON ALGORITHNM

THE MEMORY CCMPACTICN SCHEME IMPLEMENTED IS A  HEURISTIC
DESIGN I CALL LOCAL CCMPRESSION, THE IDEA IS TO ANTICIPATE
FRAGMENTATICON ANC ATTEMPT TQ CUNCATENATE DISJUCINT FREE - AREAS
WHENEVER SPACE IS BEING RETUKNEU TO THE FREE SPACE LIST. LET
ME GIVE THE FCLLCWING CASE AS AN EXAMPLE:

SUPPOSE wE RAVE A LIST CF SEGUENTIAL AREAS IN MAIN MEMORY
(FleAlsA2,A34F2)s WRERE F1 AND Fz ARE FREE AREAS, AND AlyA2,
AND A3 ARE ASSIGNEC AREAS, SUFPPOSE THAT THE AREA AE 1S
RETURNED TO TrE FREE SPACE LIST, BECOMING A FREE AREA CALLED
FO, WwE NOW HAVE A LIST THAT LUCGKS LIKE ({F14A)l.F04A3¢F2),

THE LQCAL CCMFRESSICN ALGCRITHEM WILL ATTEMET TO CONCATENATE
FleF2 ANO FO INTC ONE LARGER FRetk AREA, IDEALLY, WE SHOULD
ARRIVE AT ONE OF THE FCLLUWING SEGUENCES: (F',A19A3) QR
(ALsAJsF 1), wrERE Ft* IS THE New FREE AREA,

THE CRITERIA FCR APFLYING Tht ALLGORITHM IS AS FOLLOWS:

ley NO MEMORY MANAGEMENT I/C MUST EBE GOING ON wHEN THE ATTEMPT
IS ¥AaDE TOQ COvFACT THE AREAS,

2. SEGMENT Al CR A2 MUST BE MUVELEBLE, THEY DON'T HAVE TO BE
OVERLAYABLEs LJUST W~CVEAELE, NMNOTE THAT THE CCMPRESSION MAY
SUCCEED CON QNLY CNE ENCs TrFAT1S GOOU ENOUGH,

3, Trk SIZE CF A1 CR A3 MUST NOT EXCEED 4X WCRDS, THIS IS 710
MINIMIZE THE NMCVE TIME REGUIRED, THE CURRENT. VALUE OF 4K IS
DEFINED IN TrF EGUATED VARIADLE EESTSIZE IN THE SEGMENT
MMCORER, WHRETRER TRIS IS The BEST VALUE IS CERTAINLY
DEEATAGLE.,

4, LQOCAL COMFR
LOCATION %1082
wHEN THE SYSTEW

ESSION MUST BE ENABLED BY SETTING THE SYSGLOSB
1C A TRUE STATe, TrHE FLAG IN CURRENTLY ENABLED
1s

LCACED.

THE PROCEDLRES EXPABCVEJEXPrELOW AND EXPCOM ARE THE ONLY
FUNCTIONS USEC EYy THE ALGCRITRM,
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RANOLING ACCESS CONTENTION

THE POISABLE AN PENABLE CPERATCORS ARE USEQD IN MOST MEMQORY
MANAGEMENT PRCCECURES TC PKROCTECT THE EXECUTION OF CRITICAL
CGDE SECTIONS, I VIEW ThHEM AS SUPER P § v FUNCTIONS, THEY 0O
NGT 3 UNFORTLNATELYs PRCVICE PRCTECTION WHEN AN I/0 SYSTEM
FUNCTION CALLS TrE FROCEDULRE MAKEPRESENT, IN EFFECTy THE 1/0
SYSTEM DISREGARCS TrE POISABLEL STATE, CBVIOUSLY, THE PRCBLEM
COULD BE SOLVELC IF I USED A LOUNG DISABLE INTERRUPT SEQUENCE,
THIS SOLUTION wAS REJECTED SINCE ThE DELAY wWOULD HAVE EXCEEDED
ONE MILLISECOANC . TU PRCVICE THE REGUIRED FROTECTIONs SEGMENT
ACCESS IS CCANTRCLLED By M"BUSYn AND WREGQGUEST® SEMAPHORES. THE
SEMAPHORES ARE LCCATED IN THE EBIT FIELD (9:2) OF THE THIRD
WCRD OF A CST CR CST ENTRY, BIT g 1S THE OUREGUESTw SEMAPHORE
AND 21T 10 IS TrE "EUSYYW SENAPRUKE,

WHEN A STACK S12E CrHANCE 1S REQUESTED BY CALLING OLSIZES
ZSIZ2E sALTPXFILESIZEY ETCe ¢ Trk PHOCEDURE SEGSTATE IS CALLED
TC CETERMINE TrE ACCESSAEILITY OF ThE STACK, IF THE STACK IS
OVERLAYABLE,s TrE uvRUSY® BIT 1S SET IN THE ASSQOCIATED DST
ENTRY. THIS I8 OCNE o CF  CLURSEyy WHILE INTERRURTS ARE
DISABLED, IF AN [/0 SYSTENM FUNCTICN CALLS MAKEPRESENT WwHILE
THE SEGMENT IS "Bucsyuy ITirS UNBLOCKED REQUEST wILL BE QUEUED
INTC THE DEFEREC REGUEST GQUELE RATHER THAN THE MAM REQUEST
GUEUE. IF TrIS QCCURSy THE uKEGWUESTH SEMAPHCORE IS SET IN THE
CESCRIPTOR, EVENTUALLY, THE FRCCELURE PERFORMING THE STACK
CHANGE wILL CALL TrE PRCCELUURE CHEKDEFERALS, ThIS PROCEDURE
wILL RESET THE "guUSY" BIT AND 1F ONs LINK ALL DEFERED REQUESTS
FOR THE SEGMENT INTC ThE MAM REGUEST QUEUE, THEY ARE DELINKED

. FROM THE DEFEREC REGUEST GUELE, CF CGURSE,

NCTE THAT TrE SEMAPFCRES Shart PCOSITIONS WITH THE FREEZE
ANC I/0 FREEZE BITS wrEN THE SEGMENT IS PRESENT. A STACK
CRrANGE CAN NOT HE FRCCESSED IF Trt STACK IS IN A FROZEN STATE.
IF A STACK CHANGE IS ALLCWEL. Thre UST ENTRY IS MARKED ABSENT
AND TrE REFERENCE CCUNTER IS <EROED EVEN THCUGH I AM RUNNING
ON THE STACK, AS LCAG AS [ REMAIN PDISABLED, THIS CAUSES NO
PROELEMS, ANC FORCES TFe I,U SYSTEM TQ CALL THE MAKEPRESENT
PRCCeDURE ,
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MEMORY MANMGEMENT TABLES
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MEMQRY MANAGEMENT TABLES

MEMORY LINK FCRMAT=ASSIGNEC-

0 1 2 2 4 S & 7 8 § 10 11 12 13 14 15

o Re esLe Form T e
e SIze cF AREA ALLGCATED e
. oev s TTTUse hooa w2
e Lcw ORDER DISK ADLkEss TN s
e Resemvec e Lok COUNTER = 4
e nesemver s FRESZE COUNTER o S
wResemvec % . 1,0 FREEZE COUNTER & 6
e R

DEFINITICN OF TERMS LSED

1 . LOEV LCCICAL CEVICE NUMBER OF DISK
2 . RODA FIGr ORCER LISKR ADCRESS

3 . LGODA LCw CROER D1Sk AUDRESS

6 o 8 SYSTEM SEGMENT IF = 1

S « R =0 AREA IS ASSIuNED

=] AREA ]S RESERkVED FOR A LOCK CR

MAM REQUEST,
€ . BL =0 TREN FGRM IS A DST-RELATIVE INDEX

=1 THEN FCRM¥ IS A FLOCK LABEL KAVING
THE FCLLCWING FORMAT:
(3:7)=CSTELK 1NDEX
(1036)=EN=3300wFEN EN IS THE CST
INDEX,
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MEMORY MANARGEMENT TABLES

MEMORY LINK FCRMAT=UNASSICGAELD-

0 1 2 3 4« S 6 7 8 g 10 11 12 13 14 18

e re ST T TN
o Sizf OF UnASSIGhEC nREA  a
e Tloewr e i 0a se  nobar e
o LCw ORCER CISK ADGRESS-LAST ASSG 4
LT T TN T
. T hes T .
. T T T e
. e T T

#UL*AyR (AREA S12E48)7/4 *
LEFINITICGN OF TERMS USED
le LBN dANK NUMBER UF LAST FREE AREA
2 « LADR BANK AQLCRESS UF LAST FREE AREA
JdJ, NBN BANK ANUMBER CF MEX]1 FREE AREA
4 o NACR EANK ADCRESS CF NEXT FREE AREA
5 o HODA : HIGr ORCER ULDISK ADDRESS
€ o LDEV LCGICAL CEV1ICE NUMEER QF DISK
7T « R =0 AREA IS LINKED INTC FREE LIST
=1 AREA IS KRESERVED FQR A LQOCK QR
MAM REGULEST,
« LOEV? LLEV WrHEN LAST ASSIGNED
s ., +0DAY FCCA wHEN LAST ASSIGNED
10, U REGUIRED BY LUUKSEG CALL
11, AU =0 AREA [S FRrREtt

FAGE 23



MEMCRY MANSGEMENT TABLES

=1 AREA IS ASSIGNED
12, uL =0 AREA IS AS SFECIFIED BY Ay
=1 AREA IS RESERVED FOR A LCCK OR
MAM REGUEST,
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MEMCRY MANAGEMENT TABLES

TABLE STRUCTURES OST AND CST

0sT(0)

CST (D)

] NUMBER CF ENTRIES 1IN UST #
“ ENTRY SIZE o
# NUMEBER CF UNASSIGhEL ENTRIES #*
# INCEXx OF FIRST UNASSIONEL ENTRY R
+* L
% *
# TAELE *
* L
* *
i NUNMEER GF ENTRIES IMN CST #
* ENTRY SIZ2t #
& NUMBER OF UNASSIGANEL SL ENTRIES *
# INCEx CF FIRST UNASSIGONED SL ENTRY »
& ®*
™ PERMANENT e PRE=ASSIONED SYSTEM *
o ENTRIES ™
-] +*
+* L]
* DYNBNMICALLY ASSICNED St ENTRIES S
L-2 ) *
% Q %
# 0 *
# NUVMEER OF UNASSIGAEL CST BLOCK ENTRIES
% INCEX TC UNASSICGNED BLCCK ENTRY 8
-} *
L) #
& CST EXTENSION ELCCK *
%+ +#*

FAGE

na
%]

1=0FC

1=DFS



MENMCRY MANAGEMENT TAELES
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MEMORY MANAGEMENT TABLES

DEFINITION OF TERMS USED ANC A COMMENT

1 . OFC CISPLACEMENT FRUM BASE QF DST TO BASE
CF CST, DFC=(uCST-kLlST),
2 « CFS CISFLACEMENT FRUM BASE QF OST 10 FIRST

BLCGCK CF ASSIGNABLE PROGRAM ENTRIES, THE
CST ENTRY AUMbEk FUR THE START CF EACH BLOCK
IS %300,

COMMENT THE RELATIONSHIP OF THE DST ANC CST IN
MEMCRY MUST BE AS SHCWN, THE £ST WILL
IMMECIATELY PRECEED THE CST IN MEMORY,
IMMECTIATELY FOLLOWING THE CST IN MAIN
MEMCRY IS TrHE (ST EXTENSION,

TRE VALUE OF CFC ANL CFS ARE STORED WREN THE SYSTEM IS LOADED
INTC THE SYSGLCE LCCATICNS %32 AND %33 RESPECTIVELY,

TABLE FORMAT=CSTELK=~

CSTELK(Q) wvmmccccccr e e cc e e e r e cc - -

0 NUVRER QF ENTRIES LN TABLE #

1 = LNASSIGNED EMNTRY = -] *

2 # ASSIGNED ENTRY > ¢ o

% : )

A RENAINING CSTELR THABLE ENTRIES bd

# *
COMMENTS=-

THE TABLE IS INITIALIZEC TC MINLS ONE IN EACH ENTRY,
WHEN SELECTEUs TrE ENTRY IS REFLACEU BY A OST-RELATIVE
INDEX INTO THE CST EXTENSICN bLUCK,



MEMORY MANAGEMENT TABLES

THE FOLLOWING FCRMAT IS TYPICAL UF A CST EXTENSION
BLOCK ENTRY,

ENTRY FORMAT=CST EXTENSION ELOCKS

CSTBLK(CIX)====== > mmmmemcccccccemmmmmcccme——ee-

1 # yalLIBITY=%12%252 L

€ % # CF USEKRS SRHARING BLOCK #

3 # Q *
%2301 =0l Zzémememee- > # RHAS CST EnNTRY FCRMAT )
%302 2 | =mem=- > # RAS CST ENTRY FQORMAT .
%2300+ | emco=- > # RAS CST ENTRY FORMAT %

COMMENT THE VALUE OF CIX IS eSTAELISHED WHEN A CST
' EXTENSICN BLCCK 1S RLLUCATED, THIS INCEX
INTC THE ARRAY CSTBLK IS MAINTAINED IN THE
PCB CF EACH PRCCESS SRAKING THE BLOCK,

PAGE
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MEMCRY MANAGEMENT TABLES

ENTRY FORMAT=-0ATA SEGMENT TAELES

1. PRESENT

0 1 2 3 « S 6 7 8 s 1¢ 1l 12 13 14 18
o gecLe R®  lenetrra T
T REFERENcE SRIFT ClunTeR @
sCRELRSLUS  EXCEC % C® La Fa lx 5o 8N =
e T uewcry accress T
2o ABSENT

0o 1 2 3 4« S & 7T 8 510 11 1z 13 14 15
o lecLe ke lenetrse e
e ce IR
e Tl0Eu(=sYSolsk)® eNlalma Se RODA %
s Lcw ORGER DISK ACORESS T

DEFINITICN OF TEKMS USEL

Cax-~nh > W
e o 6 8 o o o o o

— -
— O
[ ] [ ]

12,
13,
14,

ls,

7]
Im=]1
ExDHC

M= Oom

BN
HQDA
CR
Ml=F
LDEV
CL

(LKSLINK)=(0y

SEGMENT REFERENCE BIT
MEUSY! ScMAPHOKE
EXCHANGE Lt COUNTER
FREE2E EIT
CCRE RESIDENT BIT
LOCK BIT
1/C FREEZE oIT
SYSTEM SEGMENT BIT
dANK NUMBEK
HIGh CRCtk UISK ADCRESS
CFANGE REWUEST BIT
MREGUESTH SEMAPHORE
LCGICAL ULEVICE NC, CF SYS DISK
=0 SEGMENT IS UIRTY
=1 SEGMENT 15 CLEAN

0)

THE SEGMENT 1S AHSENT,

PAGE Zg
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MEMCRY MANAGEMENT TABLES

=(04> 0) THE SEUMENT IS LINKED INTO THE
CVERLAY SELECTION QUEUE, o
=(1y>=0) THE SEGMENT IS BEING LCCKED, ANY
INTERVENING REGUESTS WILL BE LINKED
INTC THE LOCK REQUEST GUEUE,
=1 SEGMENT IS wEQUIRED TO SATISFY A LOCK
REGUEST, Ak&A wILL BE OVERLAYED,
USED IN CCNUUNCTION WITH L, ZERO IMPLIES
LOWER BCUNC, ONE IMPLIES UPPER BOUND.,
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MEMCRY MANAGEMENT TABLES

ENTRY FORMAT=-CCLCE SECMENT TAELE-

ceet
l, PRESENT

0 1 2 3 &4 5 A& T 8 6 10 11 12 13 14 15

s 0s me e TE T lenetrse T
s REFERENCE SFIFT COUNTER e 1
sCRSLRSLUS s Ce La Fa lu se BN s 2
. T Memcrw accress 2
2e ABSENT

0 1 & 3 4 5 € 7 d 6 16 11 12 13 14 18

o 1% weps T8 LeneTrsa a0
seke T T
. LOEv  ® aklslms se  noDA s 2
s Lcw cRBER Clsx Aciress = 3

DEFINITION OF TESMS USED

l R SEGMENT KEFERENCE BIT

e o+ M SEGMENT mCue bIT

3 . T SEGMENT TRACE BIT

4 o LDEV LOGICAL DEVICE ANUMBER

S . F FREEZ2E BIT

6 , C CCRE RESIUENT EIT

7 « L LOCK BIT

g8 . 1 1/C FREEZE OIT

9 o S SYSTEM SEGMENT BIT

10, BN BANK ANUMBER

11, HQODA _HIGH CRCEK UISK ADDRESS
lée, CK CHANCGE RKEGUEST BIT

14, IM=] HRLSY!N SEMAFHCRKRE

la, MI=F WREGLUESTw SEMAPHORE

18, (LKsLINK)= (0, 0) THE SEOMENT 1S ABSENT,

=(04> 0) THE SEGMENT IS LINKED INTO THE
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MEMORY MANAGEMENT TASLES

OVERLAY SELECTION QUEUE,

=(l9>=0) THE SECGMENT IS BEING LOCKED, ANY
INTERVENING REQUESTS WILL BE LINKED
INTC ThE LOUCK REQUEST QUELUE,

i, LR =] SEGMENT 1S REQUIRED TO SATISFY A LOCK.
REGUEST, ArRcA wW]ILL BE OVERLAYED,
17. LU USED IN CCANJUNCTION WITH L, ZERO IMPLIES

LOWER BOQUAND, UNE IMPLIES UPPER BOUND,
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MEMCRY MANAGEMENT TARLES

TABLE STRUCTURES=FCE=-

PCB (0)

# NUNEER OF ENTRIE; IN PCB TABLE ----:
. entRy stze .
NUMEER CF UNASSIGNEU eNTRIES .
+ INCEx TO FIRST UNASSIGNEG ENTRY .
. .
# REMAINING PCB TAELE oNTKIES ]
# %*

FAaGE Z3
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MEMORY MANAGEMENT TAABLES

TABLE STRUCTURES=WSTAR-

WSTAB (0) ====m—eccec e eeem —————
#  NUMBER OF ENTRIES IN WSTAB TABLE *
#  ENTRY SIZE M
#  NUNEBER OF UNASSIGNEL ENTRIES *
#  INCEX TO FIRST UNASSIGNED ENTRY »
£-3 #*
#  REMAINING WSTAE ENTKIES »
-1 %

ENTRY FORMAT=-wSTAE TARLE~

0 1 2 3 4 & ¢ 7 8 910 11 12 13 14 15

0. & RESERVEC FCK LATER use T

I o VIRTUAL TINE SINCE REF CTR UrcaTE =

2 % CRITICAL-INTLR-SEG-ABSENCE-TINE *

wsx=- 3 % A T N~ s
o o emis reae T

NE+3 s eeLe rore T

DEFINITION OF TERMS USED

1l o WSX WORKING SET LInDEX IN PCB PCINTS HERE

2 . MAXNE MAXIMUM AUMEEr CF ENTRIES ALLCWED
IN PRCCESS wORKING SET

3 . NE CURRENT AUMCER OF ENTRIES IN WORKING
SET :

4 o EL =0 FCRM IS A CUST-RELATIVE INDEX TO THE SEGMENT
ENTRY.

=1 FCRM 1S

A plLCCK LABEL HAVING THE FOLLOWING

FPAvE 34




MEMCRY MANAKGEMENT TABLES

FCRMAT:
( 3: ) CST eLCCK 1lNUEX .
(10: €) EN=%300y whtrE EN IS A CST ENTRY NUMBER > %

PAGE 1t
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MEMCRY MANAKGEMENT TABLES

TABLE FORMAT-MTAR=-

MTAB.... ------------------------------------- -—--—---
Q = INCEX TC NEXT FREE-INITIALLY=1S *
1 «= INCEX TO HEAD CF MAM REQUEST QUEUE *
e = INCEX TQO TAIL CF MAM REGQUEST GUEUE . *

I INCEX TO FEAD CF OGVERLAY SELECTION CUEUE *
T I T T ey e T o e,
I I T I T e T e e
€ 5 INDE® 10 TAIL CF Mam 1,0 COMPLETICN GUEUES
I I e e e hrere T e TS
6 3 IneEx 10 TAIL CF LGCK REQUEST QUEGE =
e T I T I G e e hean e et avee
Lo & INCEX 10 TAIL CF LEFERLO REQUEST GUECE  ®
\1 = mesesven T T
1z = ReservEs T
13 % meseRvEC T
14 = REseRvEC . T
IS »  FIRST FREE MTAE EmIry T
COMMENTS-

THE TABLE WILL CCNTAIN (M) F WORD ENTRIES WHERE M IS A
CONF IGURATION CCANSTANT. THE F1IKST THREE ENTRIES ARE RESERVED
FCR USE AS SPECIFIEC IN THE ABUVE TABLE CESCRIPTION

FAGE ¢



MEMORY MANAGEMENT TARLES

ENTRY FORMAT=(0REQ) MAM REGLEST GURUE=- N\
- (DREG) DEFEREC REGULEST QUEUE~-

0 1 € 3 4 5 A& 7 8 61011 12 13 14 1%
o e NOEx To NEXT entRY TN
Los eetrewa-2 T T
2 s esls  cueeel FeRr T
3 e RIN  ara RT e usrsce
« s crTieRaL-1 T

1 . OPTIONAL=Z

3 . PIN

THIS PARAMETER 1S REQUIRED IN THOSE
CPERATICNS whHEkE ThHE PCRX MUST BE

RELCCATEC FCLLUWIMNG THE PULL CPERATION.

IN THESE CASES, IT*'S VALUE REFRESENTS
A MCVE CCUNT,

WAKE PRCCESS BEIT-0OR ®WDUONE®w BIT
PROCESS IDENTITY NUMBER
REGUEST INITLATeD TO PRQCESS:

ABSENCE TRAP

I/C SYSTEM REGWUEST

EXCHANGECE REQUEST

CL EXPANSICON KEGUEST

2 eExPansICN REGUEST

EXTRA CATA StEGMENT EXPANSION REGUEST
STACK COVERFLCw EXPANSION REGUEST
PCEx FREE SPACE EXFANSICON REGUEST
PXFILE SPACE EXFANSION REGQUEST

TN WND O

n
—
o

(1]
~
—

LOCK REGQUEST-FUGRCEL OVERLAY OF SEGMENT PARKED

In ARKER REQUIRED BY LOCK,

LCCK REGUEST-COMMUNICATION TO MAM WHEN AREA

FOr LCCK WAS INITIALLY FREE.

LCLUK REGLEST-LOCK AKEA IS FREE, ALLOCATE TKE

AktA TO THE LOCK REQUEST,

>11 TC BE ASSIGKNERD

UNBLCCKED REGUEST BIT
FREEZE SECGMENT ®IT7

7 « F =1 FRCCESS PREPAKATION REGUEST, WHEN ONjy WORKING
SET TESTS AND ALJUSTMENTS WILL BE IGNORED.

B o EL =0 CLABEL FCRM IS A UST=-RELATIVE INDEX TO SEG EN

=1 CLABEL FCRM IS A ELOCK LABEL WITH THE FOLLCWI
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MEMORY MANAGEMENT TABLES

FIELD DEFINITICUNS:
CSTEBLK INCEX

EN=%300s WHRERE EN IS A CST ENTRY NUMBER > %300

FALe 28
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MEMCRY MANAGEMENT TABLES

THE FOLLOWIANG TABLE CEFINES ThE MEANING OF THE CPTIONAL-]
AND OPTICONAL=2 FARAMETER FOUK ALL REGUESTS, THEY GENERALLY
SPECIFY A wCVE CCUNT ANC CUFFSET FROM SEGMENT BASE WHERE
THE PULL CPERATICN wILL STAKRT, WHEN A MOVE COQUNT IS

A MOVE CF Tkh& STACK FRQOM THE BASE READ ADDRESS
TO THE SEGMENT BASE ACCRESS wlll B8E PERFORMED WHEN THE

SPECIFIED,

PULL OPERATICN
CF THE PCEX

IS CCMFLETERU,
(OR A FART CF IT) AS SPECIFIED BY THE EXPANSIO

TH1S CCMPLETES THE ADJUSTMENT

RT # OPTIONAL=-1 4 GPTIONAL=-2

o e o T T T ae T T
Ty e PoINTER To 106 0 oIT %o T
w9 TTTTUyTTTTT T T
T3 % SIZE OF CL EXFANSION | ® LENGTR OF PCBX T
T4 s size oF 2 Exeanston w0 T
s s size oF Ecs ExpansIcn = o T T
e s stze oF 7 Expansion | w0 T
T e 128 (EXFANSION SIZE) % TRE LENGTH (C-A) IN PoBX
T8 8 SIZE OF FxFILE EXFANSIGN® LENGTR OF PCBX-4 T
Tseo T o ST T
loeo oo T i
eo T T o

FAL: =6



MEMCRY NMANAROGEMEMT TARLES

ENTRY FCKMAT=-(ICCG) MamM 1/C CUCMPLETION GUEUE-

0 1 ¢ 3 4 S 6 7 €& G 10 11 12 12 14 18

0 4 INCEX TO NEXT ENTRY »
1 #LFH0WS SECMENT INUEX (UST=RELATIVE) *
2 #RWH WCRO CCUNT *

- — D o TP T D D A an T D W an S A WD e - W e e T D aw - - D a an

CEFINITION OF TERMS USEC

1 . RW =0 READ

=1l WRITE ,
2 « BN BANK NUMEEFR N
3 , THE MEMORY ACCKESS SPECIFleu, 1S THE LOCATICN OF THE ‘

SEGMENT LIANK, THE CISK ACUKESS FOR THE SEGMENT IS IN
THE 3RD ANC 4T+ wWCROS CF Trk LINK=SEE ASSIGNED LINK
FORMAT FQOR FLRTHEWR CESCRIFTICON, THE STARTING ADDRESS
FOR THE I/C TRANSFER IS Trt MEMORY ADDRESS SPECIFIED
PLUS THe vALLE CF ThE TISFLACENENT FIELO,

4 o LF =1 THE I/C wAS LNITIATED TO CLEAR THE AREA
FCR A FENULING LOCK REQUEST,
9 . OW =1 INOICATES Tht wRITE WwAS INITIATED By A

CALL TC welTeDSEG, WORD(1).,(2:14) wWILL
CCNTAIN A FLEe KeELATIVE INDEX OF THE
KEGUESTING PROCESS, ThE PRQCESS WILL BE
IMCECED UNYTLIL ThnE WRITE IS CCMPLETED.
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ENTRY
0 »
1 #
- “
3 o
4 o

MEMCRY MANAGEMENT TABLES

FORMAT= (LCKG) LOCK/UNLCCK KEGUEST QUEUE=

01 2 3 « 5 6 7 & 61011 12 13 14 15

INCEX TQ NEXT ENTRY . ]
T T T T
o emx T
T T TN

- e Tttt T T

DEFINITIUN OF TERMS USED

i o« PINX A FCB RELATIVE PRUCESS INDEX,

NQTE®

THIS FCRM OF REGUEST IS ENTEKED WHEN A PRQCESS PREP
WAS ABCKTED BECAUSE A SeLMENT TO BE PREFPED WAS IN- THE
PROCESS CF BEING LCCKEL, THE PRCCESS INDEXED BY PINX
wWILL 8E [MPEOED UNTIL Tht LCCK IS COMPLETED,

ALL OTrER REGLESTS LINKEL IN THE LOKQ@ LIST HAVE A FCRM
IDENTICAL TC ThHE ENTRY rURMAT FCR AREQ ELEMENTS. WHEN
THE LOCK IS COMPLETEC, Tht ENTRIES WILL BE LINKED INTO
THE AREG GUELE.
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MEMORY MANAGEMENT TABLES

ENTRY FORMAT=-(CLSG) CVERLAY SELe(CTICN QUEUE=-

0 1 2 3 & S5 6 7 & § 10 11 12 12 14 1%

0 % INGEx To NEm enTRY T
L s InDEx TC LAST enThy T
2 % 1e ssls  Foew T "
3 s SYSDE-RELATIve POINTER 10 Ww-sET 4
o 3 LAST VALLE UF RLFEKENCE COUNTER  #

DEFINITICON OF TesMS USED

1 o T =0 SEG SELECTEU FRUM WORKING SET
=1 SEG SELECTEU FhouMm PCB, IMPLIES
STACK CR XLCS,

d o BL =0 FORM IS¢ A CoTarnbelLATIVE INDEX TO SEG ENTRY.
=] FCRM# 15 A BLOUUK LABEL wiTH THE FOLLOWING
FORMAT?

3:7) CSTELK INDEX
(10t6) EN-X30Ce WHERE EN IS THE CST ENTRY
NUMEER .
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TABLE STRUC

VOSMAP (0)

TrE FOLLOWI
ALLOCATION

vbsMap
VOSTART
SCANEND

SCANWALL

VOSFRAGE

vDsL

#NCTE EACH
PCS1
FOSI

MENMCRY MANAGEMENT TABLES

TURE~-vOSMAR~

01 2 3 4 s € 7 8 910 11 12 13 14 18

# Q8 Q# Q% (0% 0% 14# 14 1% l# 1&# 1% 0% 0% 0% Q0% la
4 1% le le 1@ 0% Qn C# Q% 0% Q% O0# 0% 14 1w 1% la
# »
#* *
4 l# 14 1% 1® 1% ja lu# 1% 1% 0= O0# 0% 0« 0# C% (O«
@ »
# *

NG SYsSTevM CE-RELATIVE VALULES ARE REGUIRED IN THE
ANC CEALLCCATICN Or VIKTUAL DISK SPACE=-VDS,

POINTEK TC BIT MAP-Tht VDSMAP TABLE=-

SECTCR ADORESS CF Thz FIRST ASSIGNABLE AREA ON THE
SYSTEM CISK USEABLE FUR VUS,

THE LFPER ECUND CF 1re bITMAP VDSMAF, THE CLOUSED
SET [Oe+SCANEND) REFPRESENT THE USEABLE BITS OF THE
MAE ,

THE EIT PCSITICN whtke THE NEXT BITMAP SEARCH WILL
STAnT,., THRIS VALUE IS SET TO THE POSITION IMMEDIATEL
FOLLCWING TRE LAST ELIT ASSIGNED ON THRE LAST VDS
ALLCCATICN, TRE PCSITIOUN wILL WRAP ARRCUND TO ZERO
WREN THE UPFER BOUNU SCAMEND LIS REACHED,

THE SIZEe«IN WCRCS,.GF A vDS PAGE, EACH BIT IN THE
BITNAF ¢« VCSMAR +REPRESENTS OUNE PAGE, A PAGE MUST BE
AN INTEGRAL MULLTIFLE UF 128 WORDS, THE MINIMUM

SIZE IS 25t WCRCS, _

THE VCS PAGE ALLCCATIUN TABLE, ONE WCRD IS REQUIRED
FOR EACr LUST ENTRY CUNFIGURED,

BIT IN TrE BIT MAFP REPRESENTS ONE FAGE, IF A BIT

TICN 1S UN(=1)Trt FAGE 1S FREE, IF TRE BIT
TICN IS OFF (=0)+TkHe FAGE 1S ASSIGNED,
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MEMORY MAMAGEMENT TABLES

TABLE STRUCTURE-VOSL=-

0 1 2 3 4 € ¢ 7 & 91011 12 13 14 18

vOSsSL (0) 4 o# g% R¥ S NP *
“ pR g8 RE ge NP »
3% o #*
@ #

- T D D D N Uy R W W an D E E y —y  ED S R G ap WD D DAy S WS S en

DEFINITICN OF TERMS USED

1 .0 =1 SEGMENT IS REGUIRED BY MAM, INDICATES WCNT
IN MAM wILL be CECREMENTED whHEN REGQUEST IS
COMPLETED,

2 . Q =1 AN I/C ENTRY has ALREADY BEEN QUEUED FGR A
WRITE REQLEST REFERENCING THIS DATA SEGMENT
TRIS IS VALIU FCP A WRITE REGUEST ONLY.

3 ., R =1 RESTART TrRIS REGUEST WHEN TRE CURRENT I/0 1
CCMPLETEC, ’
4 o+ S =1 SEGMENT IS A STACK
=0 SEGMENT IS AN EDS
5 « AP TFE NUNMBEKR CF yLS WPAGESH ASSIGNED THIS
ENTRY

NOTE® THE ENTKIES CCNTAIN A £Ltk(C IS UNASSIGNED
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MEMCRY MANAGEMENT TABLES

TABLE STRUCTURE=-EANKTABR-

BANKTAB(C) #® FIRST =
o easr T
2 % sLccks (Le)-gARK o e
3 % suv LoCK SPACE (Loy
4 @ aLccks (WRI-eANK o @
s ® sie LoCK seace (ver e

A SIX WURD ENTRY IS SET LF FUK EACH MEMQRY BAANK CONFIGURED ON
THE SYSTEM, TrRE wAXIMUM LENGTR UF THE BANKTAPE TABLE 1s ¢4
WORC0S. WORDS 2 =8 (QF EACH ENTRY ARE INITIALIZED TO ZERQ.
LINKED MEMORY [N EACKR BANK IS BUOURNLED BY THE FCLR WGCRD MARKER
(2100000e=490e¢%2100001), IN BaNK ZERQ.THE LCWER BOUND MARKER
IMMECIATELY FCLLCWS CCRE RESIUENT MEMORY, THESE MARKERS ARE
USEC TO GUARANTEE TrAT BANK UVERFLOWS 00 NOT QCCUR, FIRST AND
LAST CONTAIN TrE ACDKRESS CF Tht MARKER ON THE LCWwER AND UPPER
BEANK BOUNURYS RESFECTIVELY.

NOTE# A POINTER TC BANKTAB(0) IS LUCATED IN SYSGLCB(%2S50).
THE NUMSER CF CCONFIGUREDL meMORY BANKS IS CONTAINED
IN The FPARAMETER oNEBANKS, LOCATED IN SYSGLCB(%47) .
THE VALLE CF NEANKS MLST bk IN THE RANGE ([0,3),
The ACTLAL ANUMEER CF EANKRES IS NEANKS+1,
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IN SEVERAL OF TrfE FCLLCWING CECLARATICNS. A CCMMON DEFINITION
1S REQUIRED FCrR A FASSED FARANMETER, TG SHORTEN THE TEXT I RAVE
INTRODUCED TkE FCLLCWING NCTATIGN TO DESCRIBE A FORWARD
DEFINITICN, TrE LIST COF CCMMUN DEFINITIONS WILL FOLLOW THIS
DISCUSSION, TrE NOTATICN LSEC 1S THE FOLLOWING, THE DEFINITION
wILL BE GIVEN IN THE FCRWARL TEXT, A REFERENCE TC THE
DEFINITICON LARTER CN WILL EE MALE BY PRECEEDING THE NAME WITH
AN ASTERISK (#), :

PINX PCE~RELATIVE 1NUEX QOF THE PRCCESS TO WHICH
TRE SEGMEANT BELUNGS, IF THE SEGVMENT BELONGS
TC THE CALLERS PRUCESS THE VALUE MAY BE

2ERQ.
EN CST CR DST ENTRY NUMBER,
LCEV Tre LCGICAL CeEVICE NUMBER OF THE DISK

WHERE TrE CCut Uk UATA SEGMENT RESIDES.
UDATA SEGMEANTS ALWAYS RESIDE CN THE SYSTEM
CISKy LCGLICAL UEVICE NUMBER 1,

DISKACR ' TRE rFIGH ANC LOw URUER DISK ACQORESS QF THE
SPECI[FIEC SEOGMENT,
CLABEL TwQ FCRMS CF CLAKBEL EXIST:
1, (2:1)=0

(3:13) CST-KRELATIVE INDEX TC SL OR DST ENTRY

2, (2:1)=1
(3: 7) CST8LK InLEX,
(LOt€) EN=%300, WHERE EN IS THE ENTRY NUMEER
CF A SEOMENT IN ThE CST EXTENSION BLO

PAGE 47

o




DEFINITIUN QF MEMCRY MANAGEVMENT FUNCTIONS

#8434 DECLARATICN ###

INTEGER PROCEQUGE MAKEPRESENT (EN,TEST.TYPE,L,PI10G)}$

VALUE ENCTESTS»TYPE JPICW

INTEGER ENs TYFPE JFICG

LOGICAL TESTS

CPTION LANCALLABLE oPRIVILEGED +EXTERNALS

a#s FUNCTION #naus

TRIS PROCEGCULRE IS CALLEC TC MAKE PRESENT AN ABSENT CODE OR
0ATA SECGMENT, MAKERKESENT CAN &k CALLED FOR A FRESENT SEGMENT
AS wELL TO SET TrE REGULESTEL  CONDITIONS, TrRE CALLER MAY
SPECIFY THAT Tre CHolLL Is UNEBLUULARED ,]I,E,.~CONTROL IS RETURNED TO
THE CALLER AFTER CONSTRUCTING A MAM  REQUEST FOR AN ABSENT
SEGMENT, THE UNBLCCKEL FCRM  OF CALL MAY BE MADE BY THE 1I/0
SYSTEM ONLY AT TrIS TIME., THE NURMAL FORM IS TC BE BLOCKED IF
TrE SEGMENT [S A8SENT UNTIL The ReEGUEST IS COMFLETED BY MAKING
PRESENT THE SEGNEANT,

#er PARAMETER CEFINITICN ##a
EN #EN

TEST.( 0: &) IF ThE REGLESTEU SECGMENT BELCNGS TO THE
CALLEKS PRCCESS,Tht VALUE MAY BE ZERO,
IF TFRE SEGMENT DELONGS TO A PRCCESS OTHER
THaAaN ThE CALLERS, THE PIN OF THAT PROCESS
MUST BE SULPPLIEL, .

( €2 2) RESERVED. MUST E& ZERO,
(10: 31=0 CALLED FRCM ABSENCE TRAP ROUTINE,
=1 CALLEC FRCM 1,0 SYSTEM ROUTINE,
=g CALLED FRCM EXUHENGEDSH, .
>z ILLEGAL REGLEST, RESERVED FOR MAM,
{(12: 1)=0 THFE REGUEST IS ELOCKED,
=1 THE REGUEST IS UNELOCKED,
(l4: 1)=0 NG FREEZE REGULSTED,
=1 IF 1/C SYSTEM ChLLe THEN INCREMENT THE 1/0

FREEZE CCUNTER,

IF NCT AN 1,C SYSTEM CALL, THEN INCREMENT
THRE FREEZE COUNTER,
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(1s: 1)=0 REGUEST IS FGK A CODE SEGMENT,
=1 REGUEST 1S FOUR A UATA SEGMENT,

TYPE ThRE VALUE wILL BE ZERQO IN ALL CASES EXCEFT
THE FCLLCWING:
[F ThE REGULEST wAS INITIATED BY A CALL TGO A
CCUE SEGMENT, TYFE WILL CONTAIN A PROGRAM
LABEL SPFECIFING THE CST AND RELATED STT
NUMBER

PICG ZERC IN ALL CRS5eS EXCERPT REQUESTS FROM ThE
1/C SsysT1eENM, IF AN I1/0 SYSTeM REQUESTs THEN
PICG wWILL CCNTAIN A SYSTEM DE-RELATIVE
POINTE® TC AN IUG ELEMENT IF THE REQUEST IS
FOCR A CATA SEUMENT+UTHERWISE,A SYSTEM DB-
RELAT[VE FCINTER TO A DIT,

MAKEPRESENT TFE VALUE WwWILL vt ZeRQ EXCEPT FCR THE
FOLLCWING CASk:
1F THE REGULEST wAS INITIATED BY A PCAL TO AN
A3SENT CRk FRESENT COCE SEGMENT AND TYPE
CONTRAINS A NUNZERO LABEL, THEN THE VALUE OF
THE PE~RELATIVE ALCUKESS SPECIFIED BY THE
CRCERED FAIR (STT,.,LST) wltL BE RETURNED.

#a8 CONCITION CCCES #asns

CC=CCE KEGUEST CRANTEL, SEGMENT WAS ALREADY PRESENT.
=CCG REGUEST GRANTEL, SEGMENT IS BEING MADE
PRESENTS TRIS CCULE 1S APPLICABLE FOR UNBLOCKE
REGUESTS CNLY,
=CCL REGUEST FAILEL, NU=MEM,I/U ERRCR, QR QTHER
FATAL EVENT CCLUKED,

##9 ACTICN TAKEN ON REGUEST COMFLETION IF ABSENT a#®
REGUESTS INITIATED BY A SEGMENT THAF OR EXCHANGEDB CALL ARE
COMPLETED 8Y CALLING THE SUREDULING PFROCECURE MAMTDCNE,
REGUESTS ORIGINATING FRCM THE 1,0 SYSTEM ARE COMPLETED AS
FCLLCWS:
l. REQUEST TO MNAKE A COCE SEGMENT PRESENT,

TrE DRIVER FRCZEN BI1T IN wUKL ZERG OF THE CLT 1S SET»

AND AWAKEIC 1< CALLEC.

2. REGUEST TO MRAKE A DATA SEGMENT PRESENT,
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THE DATA FRCZEN BIT IN TRE IUw ELEMENT IS SET,
AWAKEIO [S CALLEC,
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#ae QECLARATICHN #uw

PROCEDURE LOCKSEG(ENSTESTIPINX)

VALUE
INTEGER
LOGICAL
CRPTICN

ENeTESTSRPINXS
ENo PINXS

TEST;S

ULNCALLARLE yPRIVILEGED JEXTERNAL S

#an FUNCTION #ux

THIS FUNCTICN 1S CALLEC TC LOULK A SEGMENT IN MAIN MEMORY AT

OR NEAR A BANK

BCUNCRY,

wie PARAMETER CEFINITION ##a

EN

TESTL( 0:13)

PINX

®EN
SESERVED. MUST Bt Z2ERO,

SECGMENT wiILL Bt LUCKELDL IN THE MCST CON=-
VIENENT MEMCRY BANA, J
SEGMENT WILL BE LUCKED IN BANK 0§, .

ALLCCATE SFACE FCR SEGMENT AT CR NEAR UPPER
BANK 2CUNCRY, ThlS 1S ThE DEFAULT CASE,
ALLOCATE SFPACE Fum SEGMENT AT QR NEAR LOWER
BaNK BCUNDRY,

IF A CGCOE SEGMENT,
IF A CATA SEGMENT,

*E INX

##% CONDITION CCLES #ue

cC=CCk

=CCL

=CCG

REGUEST GRANTEL Gk SEGMENT WAS CCRE
RESIUENT. _

REQUEST DENIED, INVALID ENTRY SPECIFICATION
CR NG SPACE AVALAGLE.

REGUEST FAILEC, StGMENT IS FROZEN OR AN 1/0
EKROR CCCLREC,
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#9¢ DECLARATICN »uw

PROCEDURE UNLCCKSEG(ENSTEST,PINX);

VALUE ENsTESToPINX

INTEGER EN e FINXS

LOGICAL TESTS

CPTION UNCALLARLE «FRLVILEGECD sEXTERNAL §

#i#d FUNCTION s+

THIS FUNCTICA IS CALLEC TC LALOCK A CODE QR DATA SEGMENT
LCCKED IN MAIN MEMCKY.,

o PARAMETER CEFINLITICN %%

EN . REN
TEST.( 0:1%) RESERVEC. MUST & ZERO,
(182 1)=0 UNLOCK CCLE SeGMENT,
=1 UNLCCK CATA SEGMENT,
P INX #E INX

##% CONDITION CCCrS #asw

CC=CCE REQUEST GRANTeL ANL SEGMENT I8 NOW
UNLCCKEL Ck SEGMENT WAS CORE RESIDENT.
=CCG REQUEST GRANTEL, SEGMENT WAS NCT UNLOCKED
SINCeE LCCK LUUNTER CID NOT GC TU ZEROQ.

=CCL REGUEST CENlEU, INVALID ENTRY SFECIFICATIGN
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#4% DECLARATICA #us

FRCCECURE FREEZE (EN,TESTsFINX) 2

VALUE ENeTESTeRPINXS

INTEGER EN FINXS

LOGICAL TESTS

CPTICN UNCALLABLE oFRIVILEGED 4EXTERNALS

#as FUNCTIUN ##

FREEZ2E A CCCE CR UATA SEGMENT IN MAIN MEMORY, THE REGUEST
WILL BE ORANTELD IF ANC CNLY IF Trt SEGMENT IS FRESENT,

#a# PARAMETER CEFINITICN #%a

EN HEN
TEST =0 REGUEST IS FCk A CODE SEGMENT,
=1 REGUEST IS FCr A DATA SEGMENT,
PINX P INX ™

was# CONDITION CCCES #a#

CC=CCE REGUEST GRANTEL,
=CCL OR CCG  <SEGUEST FAILS, ScGMENT IS NOT PRESENT,

#a# COMMENTS #usu

A  SECONCARY ENTRY FPCINT EXISTS FUR THIS PRUCECURE, THE ENTRY
NAME IS IOFREEZE. whEN TFHE 1,V SYSTEM WANTS TO FREEZE A
SEGMENTe IT WMULST CALL TFHE FUNCTION IQFREE2E, A SEPARATE
COUNTER FOR I/C FREEZES IS MALINIAINEU,
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ae% DECLARATICAN =4

PRCCEDURE UNFREEZE (ENsTESTFINR):

VALUE ENSTESTsPINX

INTEGER ENse PINX:

LCGICAL TESTS

OPTION UNCALLABLE sFRIVILEGEDEXTERNAL §

a##e FUNCTION #83#

UNFREEZE A CCCE CR DATA SEGMENT whHICH IS FRCZEN IN MAIN
MEMCRY, ThE FREEZE CCUNTER CF THE SEGMENT IS CECREMENTED 8Y
CNE o THE SEGMEANT IS UNFRCZEN wheiN THE COUNTER GCES TQ ZERO,

##% PARAMETER QEFINITICN ##%s

EN 2EN

TEST =0 SEGUEST IS FCK A COUE SEGMENT,
=1 REGLEST 1S FCK A UATA SEGMENT,

PINX #FINX -

wus CONDITION CCORS #ue

CC=CCE NEGULEST GRANTEL, SEGMENT IS UNFRCZEN,
=CCG REGLEST GRANTED bBUT SEGMENT WAS NOT
UNFROZEN SINCE PREEZE CCUNTER WAS NCT
CECREMENTED TU Z2ekC,
=CCL REGUEST FAILEL, SEGMENT NOT PRESENT,

#ae COMMENTS #a4

A SECONUARY ENTRY POINT NAMEL  JOUNFREEZE EXITS FOR THIS

PROCEDURE, TrE I/0 SYSTEM MUST CALL THIS PROCEDURE TO
DECREMENT THE I/C FREEZE CCULNTEK,
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* 4 8 DECLAQATIC[\ 3 3%

INTEGER PROCECURE ALCSTHLCOCK (fLM) 3

VALUE NUMS
INTEGER NUM S
CPRTION UNCALLABLEyPRIVILEGED yEXTERNAL 3

#a4 FUNCTION #3%

ALLQCATE B EBLCCK (F NUM CONTIGUQCUS ENTRIES FROM THE CST
EXTENSION SLOCK,

#2a PARAMETER CEFINITICN #+#a
NUM BLLCCATE TRIS NLUMBbER OF CONTIGUOUS ENTRIES.

ALCSTELOCK 4 CSTELK T£3LE INUEX IS RETURNED IF THE CALL
IS SUCCESSIul. TheE CSTELK ENTRY WILL CONTAIN
p CST=RELATIVE ItleX TG THE ASSIGNEC CST
EXTENSICN BLCCK, The INDEX RETURNED TO THE
CALLER MUST BE STURED IN TRE PCH QF THE
PRGCESS BEING ALLUGCUATED THE BLOCK,

#ae CONDITION CCLES ®#wu
CC=CCE REGLEST GRANTEC,
=CCL REGLEST FAILEC, INSUFFICIENT NUMBER OF ENTRIES
LEFT TO SATISFY HEWUEST,

#ee COMMENTS #u%
SOMEMOW OFK CTrRERs THE INCEX RETUKNED BY ALCSTBLOCK MUST BE

STORED IN THE FCE CF THE FRUCESS FCR wHOM THE CST 8LOCK
ENTRIES ARE SEING ALLQCATED,

FACEL =¢
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so8 DECLARATICN ##%

PRCCEDURE DEALCSTBLCCK(EIX)

VaLUuE elxs
INTEGER EIXS
OPTICN LANCALLABLE sFRIVILEGED+EXTERNAL S

wae FUNCTION #an

DEALLOCATE Trt ©ELCCK CF (51T ENTRIES IN THE CST EXTENSION
BLOCK INDEXED By CSTELK(EIX),

wie PARAMETER CEFINITICN #%a

EIX SEE CESCRIPTICN CF ALCSTBLQOCK FCR
CerFINITION.

#4e CONDITION CCCES =#w%
CC=CCE REGLEST GRANTELC,
=CCL REGUEST FAILEC, InNUEX.CSTBXx, DOES NOT REFER
TC A VALID CST BLULIUK IN THE CST EXTENSION.

wan COMMENTS #u#

MAIN MEMORY FCR FRESEAT StGMENTS REFERENCED IN THE CST
BLCCK wWILL BE RELEASED,
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#a9 DECLARATICR #%4

PRCCEDURE PUTCSTELCCK(EIXsLSEGMNUM MASK,LDEV,DISKADCR)$

VALUE EIXsLSEGNUNMsNMASK ,LLEV,CISKADR

INTEGER EIXsLSEGNUMIMASK,,LDEVS

CCuBLE DISKADR

OPTICN UNCALLABLE »FRIVILEGEDEXTERNAL S

wiid FUNCTICN #3#

THIS PROCECULRE IS CALLED TG INITIALIZE THE INDIVIDUAL
ENTRIES OF A JLST ALLCCATED CST ©LCCKk,

wie PARAMETER CEFINITICN ##s

EIX INDEX RETULRAED TGO CALLER OF ALCSTBLOCKS
SEE PRCCECULRE LesSCHIPTION FOR DEFINITION.
LSEGNUM Tre LCGICAL StOMENT NUMBER, 2ERQ IS THE
FIRST LCCICAL SEGMENT NUMBER,
MASK ( 0: 1) wILL BE SET TU UNF TO INDICATE ABSENCE
( 1: 1) SECGMENT ¥CLlet biT
( 2: 1) KEFERENCE EIT, SHCLLD BE ZERC
{ 3: 1) SEGMENT TRACE EILIT
( 4:12) (SECGMENT =12ty /4
LDEV #LCEV
DACR #CISKAQR

#4¢# CONCITION CCLES ##s

CC=CCE REGUEST GRANIED,
=CCG LSEGNUM < 0 Ok LSEGNUM > MAX ASSIGNED ENTRY.
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sus DECLARATICN ##w

FRCCEDURE PLACECNOLST (CLABEL ¢WSX,.COULE) 3

VALUE CLABEL ¢ WSX4CCUE S
INTEGER CLACEL +wSX oCCLE ¢
QFTION UNCALLABLE PRIVILEGED ¢EXTERNAL 3

#de FUNCTION #us

PLACE A CCLCE CR DATA SEGMENT CN THE MENMCRY MANAGEMENT
OVERLAY SELECTICN GULELE. THE SEGMENT SPECIFIED B8Y INDEX IS
MARKED ABSENT IF TrE REGUEST 1S LKRANTED,

wde PARAMETER CEFINITION CEFINITION #as#

CLABEL #CLABEL
WS X SYSTEM CEB-KELATIVE POINTER TQ THE CALLERS
WCRKING SET, wILL S8E ZERO IF PINX OF CALLER
WAS ZERC,
CCDE =0 ENTRY FAS bEEN SELECTED FROM A WORKING SET.
=1 STACK .
=2 EXTRA CATA SEGMEMNT.,
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##% DECLARATICA ##w

PRQCEDURE RELCS(ENIPINXsXOSFLAG; 3

VALUE ENsPINX+XCSFLAG

INTEGER ENsPINXS

LCGICAL xOSFLAG:

OPTIN ULNCALLABLE sPRIVILEGED EXTERNAL

#ai FUNCTION #&#

TRIS FRQCELCLKE IS CALLEL TC FLACE A DATA SEGMENT ON
OVERLAY SELECTICN GUELE, IF ThE XDSFLAG 1S TRUES
EXCHANGEDB CCUNTER wlILL HE CECReMENTED BY ONE,

ke PARAMETER CESCRIPTICN #4##

EN #*EN
PINX PCB=RELATIVE InLEX OF PROCESS whHGOM
ENTRY EN BELUNGS 70,
XCSFLAG=0 EXCHANGECE CUULNTER IS NCT DECREMENTED.
=1 TRE EXCRANCELD COUNTER IS DECREMENTED

BY CNE IF IT IS NONZERQ,

FAGE £y
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##e CECLARATICN ##4

PRCCEDURE PUTCSTI(EN+MASKsLLEVUISKACK) 3

vaLue EN oMASKyLOEVCISKACR:

INTEGER ENeMASKZLDEVS

CoUBlE CISKACR;

OFTION LNCALLABLE oPRIVILECED +EXTERNAL S

sue FUNCTION #43#

THIS PRCOCECLRE IS CALLEC TO INITIALIZE A CST ENTRY WHICH
wAS ALLQOCCATED R2Y CALLING THE FUNCTION GETENTRY COR GETENTRYS.
TrIS PROCEBURE CAN NCT EBE USEU TO INITIALIZE A CST EXTENSION
BLCCK ENTRYS; Lsc TrE PRCCEDUKE HUTCSTELOCK FOR TRAT PURPQSE.
AN ERROR WILL 2t RETURNEC IF TrKHE ENTRY HAS ALREADY BEEN
INITIALIZED.

#ee PARAMETER CEFINITICN ®#a

EN "EN
LDEV #LCEV
MASK (o 1) wIlLL B8E SET TG ONE TC INOCICATE AHSENCE
( : 1) SEGMENT MCRE ol7T
(2: 1) REFERENCE BIT, SHOULD BE ZERC
( s 1) SEGMENT TRACE BIT
( 4:1¢) (SEGMENT SIZ2t) /4
UDISKADR #CISKACR
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##d DECLARATICN #¢#

INTEGER PROCECLRE GETDATLSEC (MzMSIZE,,VDSIZE) S

VALUE vEMSTIZE, vOSL2E;
INTEGER NMEMSIZE.VCSI2E;
CPTION LNCALLABLEWWRIVILEGED 4EXTERNAL S

#as FUNCTION #s##

THIS FUNCTICN IS CALLEC TOU CrEARTE AN EXTRA CATA SEGMENT. A
OST ENTRY AND vCS [S ALLCCATED, Tme ENTRY IS INITIALIZED TO
THESE VALUES. IF TrE REGLEST 1S GKRANTED, THE ENTRY NUMBER IS
RETURNEL TO TrE CALLER, TrlS PrUCEUDURE HAS AN ENTRY PQINT
CALLED GETSTACKk=SEE CCMHTANT Boliw,

#u# PARAMETER CEFINITICN ##a

MEMSIZE TRIS IS Tre INITIAL SIZE TRHAT WILL BE
ALLCCATEC IN MAIN MEMORY wWHEN THE
SECMENT IS ~ALE PRESENT, TRIS WILL ALSO
ge THE SI2kE CF THE VOS ALLOCATED IF THE
VCSIZ2E FARAMETEKR IS LESS TRAN OR EQUAL
TC MEMSIZE, 1T SrOULD BE NQTED THAT
MEMSIZE CAN be LESS THAN VOSIZ2E, THIS
ALLCwS TrE ALLCCATION OF A LARGER VDS
AREA FCR FULUTURE SEGMENT EXPANSION IF
ALTDSECSIZE CALLS ARE ANTICIPATED,

VCSIZE IF THIS VALUE IS GREATER THAN MEMSIZE»
fR1S AMCUANT CF VOS WILL BE ALLOCATED.
IF LESS THAN mMEMSIZE, MEMSIZE WORTH
CF vO0S wILL tt ALLOCATEUL,

GETCATASEG IF ThHE REGUEST IS GRANTED, THE DST ENTRY
NUMBER wILL bt RETURNED, IF ThE REQUEST
FAILSs A 2er0 wWILL BE RETURNELC,

##¢ CONDITION CCLCES wwa

Cc=CCt REGLEST CGRANTED,
=CCG REGUEST CENIEL, NO FREE DST ENTRY IS
AVAILABLE,
=CCL FEGUEST CENIEL, INSUFFICIENT VDS

AVyAILAELE,

a#is COMMENT ##4#

FPAUE ©¢
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THIS PROCEDURE FAS A SECCNCAKY ENTRY POINT NAMED GETYSTACKS
VALUE OF VDS<SIZE IS DIREGAKLEL FUR A STACK -ALLOCATION.
INITIAL AMQOUNT CF VDS ALLCCATED 1S COMPUTED AS FCLLGOWS:
INITIAL VDS := MEMSIZE+FLl+FZ

WHERE

F1 =1152 REGUIRED FCR SYSTeM CLEANUP IF AN ABORT DUE

TC STACKCVERFLUW CCCUKS,
Fée = 384 .

REGUIRELC FCR FUSSIELE PXFIXED EXPANSION
NCTE®

THE VALLES CF Fl1 AND Fz 1MPLY THAT MAXDATA FCR
A STACKk MLST NCT EXCEEL 21232 WwCRDS,

THE
THE
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#a% DECLARATICN ##4

PROCEDURE LINKFA (ADR$N)

VALUE ACRN3

INTEGER NS

CCUBLE 20k

CPTION UNCALLAEBLE sPRIVILEVGED JEXTERNAL S

##% FUNCTION #us

LINK THE MENCRY AREA WwITk The EXTENDED STARTING ACDRESS
ADR AND SIZE N wCRLS INTGC ThE LINKED MEMORY FREE SPACE LIST.
IF THRE ALDJACENT AKREAS ARE FREE THEY ARE COMBINEC TGO FCRM A
LARGER FREE AREA.

aun PARAMETER CEFINITICN ##s

ACR ThRE EXTENDED MENMURY ADDHESSQOF THE AREA HEAD.

N THFE SIZE CF TFE hkEk 10 BE LINKED,
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s44 DECLARATICN ##®

PRCCEDURE DELINKFA (ADR)

VALUE ACR
CCUBLE ACH 3
CPTION UNCALLABLE sPRIVILEGED ¢EXTERNAL S

#ag FUNCTICN a#un4

THIS FUNCTICN IS CALLEC TC ULNLINK A FREE AREA WITH EXTENOED
STARTING ADDRESS ADR FRCM ThE LINKED MEMOKY FREE SPACE LIST.

e PARAMETER CEFINITICN ##4

AQOR ThE EXTENCED MEMURY pDDFRESS OF THE AREA HEAD.
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#ot DECLARATICN ##%

PROCEDURE EXHVCS (INXsSIZEPXFIX)

VALUE INX9SIZEsFXF1IX}

INTEGER INXoSIZES

INTEGER FCINTER PXFIX:

CPTION LNCALLABLE sFRIVILEGED yEXTERNAL S

249 FUNCTION ###

THIS FUNCTICN IS CALLEC TC ALLCCATE A LARGER VDS AREA FQR
THE STACK OF TrE CALLER., A 3> CUNOUITICN WILL BE RETURNED IF THE
REQUEST FAILSy CTRERWISE AN = CCNQITION IS RETURNED, IF TrE
REQUEST IS GRANTED« THE SEGMENT wILL BE WRITTEN TO THE LARGER
AREA WHEN NEXT CVERLAYEC.

ant PARAMETER CEFINITION #%#a

INX CST-RELATIVE INUtX TU THE DATA SEGMENT ENTRY.
SIZE THE NEWw VOS SIZt KEGUESTEUL,
PXFIX A DE=RELATIVE FULINTER TQO THE BASE OF THE

FXFIXED AREA LN ThE STACK PCBX,
##%# CONDITIUN CCCES ###

CC=CCE REGUEST GRANTEU,
=CCG REGUEST CENIEL, LNSUFFICIENT VDS AVAILABLE.
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aas DECLARATICN ##4#

DCUBLE PROCEDURE GETVOSPACE (EN,N)3

VALUE ENoNG
INTEGER ENeN
ORPTION UNCALLABLE yPRIVILEGEDEXTERNAL §

a8 FUNCTION «ae

ALLCCATE VOS FcR Tre ST WITH ENTRY NUMBER EN, IF N WORDS OF
SFACE ARE ALLCCATED, TrHE STARTING SECTOR ADDRESS IS RETURNED
TO THE CALLER, A ZeRQ IS mRETUKRNEL 1F THE REQUEST FAILS.

#ae PARAMETER CEFINITICN #u#a

EN #EN
M THE SIZE CF THE AREA TO BE ALLOCATED.,
GETVDSPACE A CCuUBLE wlFU DISK ACDRESS IS RETURNED

TC THE CALLER IF THE REWUEST wAS GRANTED.,
CNLY TFE LOUw CRUER 20 BITS ARE SIGNIFICANT,
A ZERQC IS KETURMED IF THE REGUEST FAILS.

FAGE ¢]



DEFINITICN CF MEMCRY MHANAGEMENT FUNCTICNS

#ad DECLARATICN ###

PROCECURE RELVCSFRACE (EN) S

VALUE ENG
INTEGER ENS
CRTICN UNCALLABLESFRIVILEGED EXTERNAL 3

a#s FUNCTION =as
CEALLOCATE VwCS ASSIGANELC T7C Thk DST WITH ENTRY NUMBER EN,

8% PARAMETER CESFINITICN ##u

EN HEN

FAGE €2
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w8 DECLARATICAN =2en

PROCEDURE TAKEFRCMWS (wWS)$

VALUE WS
INTEGER POINTER wS3
OFTION UNCALLABLE yPRIVILEGED EXTERNAL §

#us FUNCTION #u#

SELECT FRCM TrE WORKING SET WS AN ENTRY REFERENCING A
PRESENT SEGMENT WwITh THE SMALLEST KEFERENCE CCUNTER VALUE., IF
MCRE THAN ONE CF ThE ENTRIES ARE TIED FOR TRE SMALLESTs THE
FIRST ENCOUNTEREC IN THE SET L[S SELECTED, IF AN ENTRY IS
FCUNDs IT WILL B FLACED GCM Tre CGVERLAY SELECTION QUEUEs CLSQ,

wud PARAMETER CEFINITION 244

wS SYSTEM DE-RELATIve PCINTER TC THRE BASE
CF THE WCRKIMO SET,

e CONDITION CCLCES ##sw

CcC=CCke NO ENTRY WAS SELECTED. HENCE NC ENTRY WAS
PLACEC CMN Tkk CVeRLAY SELECTIGN LIST,
=CCG ENTRY WwWAS SELECTEU FROM SET wS AND PLACED

CN THE QVERLAY SELECTION LIST,

#9a COMMENT ##s

If A CLABEL rAS BEEM SELECTEL, THE ENTRY IS DELETED FROM THE
wORKING SET, IF THE SELECTICN WAS UNSUCCESSFUL IT IMPLIES THAT
THE SET WAS EMFTY, CR ALL CF Tht SET ENTRIES REFERENCE ABSENT
OR NCNCVERLAYAELE SEGVMENTS,

FALE ¢2



DEFINITICN CF MEMCRY MANAGEMENT FUNCTIONS

#8% CECLARATICN ###

INTEGER PROCECULRE SCANVDSMAF (NF) 3

VALUE NF S
INTEGER NF 3
CPTICN UNCALLABLEWPRIVILEGEDEXTERNAL

##9 FUNCTION ###

THIS FUNCTICN 1S CALLEC Tu PERFORM A BITMAP SEARCH QF THE
VOS BITMAP FOR A4 STRING CF NP CONMTIGUOUS BITS IN AN  ON
POSITICN, IF THE SEARCF IS SUCCESSFUL, TRE STARTING BIT
POSITICN IS RETLRNELC TC TrE CALLEK, IF THE SEARCH FAILSs A
ZERC IS RETURNEC.

#ie PARAMETER CEFINITICN %4

NP THE NUMBER CF VUS PAGES REQUIREC, EACH
BIT IN TrRE TArLE REFRESENTS A PAGE,

SCANVUSMAP IF TRE SEARCH WAS SUCCESSFUL, THE -
STSRTING EIT POSITION IS RETURNED, IF THE .,_./
SEARCF FAILS, A ZERC IS RETURNEC,

FAGLE €4




DEFINITICN CF NEMCRY MANAGEMENT FUNCTICNS

#ea DECLARATICA #us

PRCCEDURE CHANGEBITS (BeNoFLG) s

VALUE BeNoFLGS

INTEGER HalN§

LOGICAL FLGS

ORTION UNCALLABLE FRIVILEGED JEXTERNALS

w#ae FUNCTION #=2s

THIS FUNCTICN IS CALLED TC TURN CN OR OFF N CONTIGUOUS B1TS
IN THE VDS BITvaAP, VOSMAP, Tht STARTING BIT FCSITION IS 8 AND
TmE BITS WILL BE TURNED CN IF FLG IS TRUE, OTHERWISEs THEY
wILL BE TURNEC CFF.,

##8 PARAMETER CEFINITICN #%a

H TFE STARTING E17T FOSITICN,
N TFE ANUMBER CF EITS TG TURN ON CR CFF,
FLG [F TRUEs, TFE BITS willLL BE SET, CTHERWISE

TRE 2ITS wItb ot RESET,
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DEFINITICN OF MEMCRY MANAGEMENT FUNCTICNS

#8488 CECLARATICHN ##%

INTEGER PROCECULKE SEGSTATE (INX,F) 3

VALUE INXsF 3

INTEGER IAXS

INTEGER PCINTER F3

CRPTION UNCALLABLE 9FRIVILEGED EXTERNAL S

@88 FUNCTION «a#+#

THIS FUNCTICA IS CALLEC TC ChkCk THE CORE RESIDENTsLOCKED,
FREEZ2E CR ICFREEZ2E SETTING FCR A DATA SEGMENT REQUIRING A
STACK SI2E CHANGE ENVOKED 8Y A CALL TO DLSIZE, 2SIZE QR SOME
CTHER ROQUTINE,

3 PARAMETER CEFINITICN ##a2

INX A GST-RELATIVE SEGMENT INDEX

P A PCINTER TC ThE EBASE OF THE STACK PCBX.

SEGSTATE IF TRE CCACITION CCBE IS CCE THEN THE
REFERENCE CCUNTER VALUE OF THE ENTRY IS
RETURNEC .

#ee CONDITICON CCLES #us

CC=CCt TRE SEGMENT IS NOT FRCZENLCOURE RESIDENTY
LCCKED QR IN 1,0 FREEZE MCDE,
=CCL THE SEGMENT IS COxE RESIDENT,LLOCKED QR
FROZEN IN MAIN MEMURY,
=CCG YCUR PRCCESS wAS. IMFEDED UNTIL AN I/0

FREEZE wAS RtmUViL, OK TQ PRCCEED NOw,

FAGE £e
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DEFINITION CF MEMORY MANAGEMENT FUNCTIGONS

sus DECLARATICN =%

PROCEDURE EXPANCREQ(INXsINC,CCLE JMVCNT) 3

VALUE INX s INCoCCDE ¢MVCONT 3
INTEGER INX9gINCoCCOE MVCNT 3
ORPTION UNCALLABLE FRIVILEGEDEXTERNAL 3

#89 FUNCTION #ew

TrIS FUNCTICAN 1S CALLEC BY KUUTINES THAT ENVCKE A STACK
UR EDS EXPANSICN. IT BCLCILES A maM REQUEST AND L INKS 17T INTO
THE MaM REQUEST GLEUEs AREW, MAM WILL OVERLAY THE SEGMENT
SPECIFIEU BY INXx AND RECALL IT, IF A STACK EXPANSION, MAM wWILL
MCDIFY ThE PCRAX TO ACJUST ITS FUSITION RELATIVE TO THE BASE CF
THE ALLOCATEW ~VAIN MEMCRY.

ede PARAMETER CEFINITICN #+#a
INX TFE CST=-RELATIVE INDEX OF THE STACK OR EDSe.

INC an CPTICGNAL VALUE USED B8Y MAM wHEN THE
SEGMENT IS RECALLEL,

CQoO0E A CCOE whkICk SKECIFIES THE TYPE CF
REGUEST TO MANM,

MVCNT wreN A RELCCATION OF ThHE PCBX IS REGQUIRED

FCLLOWING A STACK EXPANSICON, THIS VALUE
REPRESENTS THE LENGTH CF THE MQVE,
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DEFINITION CF MEMCRY MANAGEMENT FUNCTICNS

#4e DECLARATICAN wu##

PRCCEDOURE MAMIC(LACRsINCINX LDEY ,COUNT ,RW) ¢

VALUE LADRs INCoINX,LCEV COUNT yRW 3
INTEGER INCyINXSLCEV,COUNT

COUBLE LAUR S

LOGICAL RwW 3

CPTION LNCALLAGLE +FRIVILEGED yEXTERNAL 3

#84 FUNCTIQN ###

THIS FUNCTICN IS CALLEC BY TrE PRCCESS MAM TC BUILD AN 1I/CQ
REGUEST FOR NMEWCRY VYANAGEMENT  FURFOSES, THE ROUTINE WILL
SELECT A FREE ENTRY FkCM THE MTHAC TABLE, AND AFTER FILLING THE
ENTRY WITH INFCs LINK IT TC THe TAIL QOF THE REGUEST LIST FQOR
THAT LOGICAL CeEvVICE,

#%% PARAMETER CEFINITICN #wn

LACR THE EXTENCEC AUULRESS OF THE SEGMENT LINK
HEAC o

LDEv #LCev

COUNT THE NLUVMBEK CF wCRLCS TO TRANSFER,

INX A CST=RELATIVE INLEX TQ THE CODE OR DATA

SEGMENT EBEING wULKKELD ON,

INC ThRE CISPLACEMENT FRCM THE SEGMENT BASE
WhERE Trk 1,0 wlLL START, THIS VALUE
wilL ALWAYS b 28RO FOR WRITES,

Kw REAC/WRITE FLAG, 1F A READ THEN THE VALUE

wILL BE 2ERC, lF A WRITE THE VALUE WILL
Et %100000,
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DEFINITIGN COF MEMCRY MANAGEMENT FUNCTICNS

a#s DECLARATICN ###

PRCCEDURE MAMICCCNE(DITsERRCRX)

VALUE DIT.ERRQRX

INTEGER POINTER CIT:

INTEGER ERRQRX 3

QPT1ON UNCALLABLE yFRIVILEGED yEXTERNAL 3

#92 FUNCTION #as

THIS FUNCTION IS CALLEC BY THE I1/0 SYSTEM TC COMPLETE A
MENCRY MANAGEWMENT i/scC REGLEST INITIATED RAY A CALL TO ThHE
PRCCEDURE MAMIC, Trt HEAC REGUEST 1S DELINKED FRGM THE LOGICAL
DEVICE SPECIFIEC BY DITse ANL ThE EKRROR CONDITICN 1S SAVED IN
THE ENTRY, THE ENTRY IS NCw LINKED INTC THE MaM 1,0 COMPLETION
QUELE [0CQ ANC MaM IS wOKEN LP, wrEN MAM RUNS, 1T WILL PROCESS
THE REGUEST., TrE I/C SYSTEM wlLL EXAMINE THE LIST POINTER 1IN
TEE CIT 1O SEE IF ANCTFRER REQUEST 1S GQUEUED,

#4d CARAMETER CEFINITION #uyn

OI7 THIS IS A FCINTEr TC THE DEVICE INFORMATION
TABLE wHERE Trt 1,0 wWAS COMPLETEC,

ERROKX THIS IS TrE 1,0 £eRRUKk CCDE, A Z2ERO INDICATES
TFAT ThE I/C wAS COMPLETED SUCCESSFULLY WITH
NO ERRCRS., A NUNZERC VALUE INDICATES AN
ERRCR CCCLKELC,

FAGE «g



DEFINITICN OF MEMCRY MANAGEMENT FUNCTIONS

st DECLARATICHN w#s

DCUBLE PROCEDULRE ALTSTKSIZE (INX,INCy52,,PCBX) 3

VAL UE INX9sINCoSZ,,FLEX]

INTEGER POINTER PCBX3

INTEGER INX s INC S

AP TION UNCALLABLE FRIVILEGED EXTERNAL ¢

e FUNCTION #un

THIS FUNCTICN IS CALLEC Y THE FROCEDURES OLSIZE AND
ALTPXFLILESIZE TC CONTRACT THE STACK QF THE CALLER,

#a PaRAOMETER CEFINITION #4#s

PCBX A DR=RELATIVE FQINTER TO THE BASE GF THE
PCEX.
INX TRE CST-RELATIVE INDEX OF TrE STACK.
INC A NEGATIVE VALUE INDICATING THE SIZE OF )
ThE STACK REULCTICN, .’
s7 THE CURRENT SIZE OF THE STACK SEGMENT.
ALTSTKSIZE THE ACORESS UF THE AREA TO BE LINKED

INTC THE FRek SPaCE LIST,
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DEFINITICN COF MEMCRY MANAGEMENT FUNCTICNS

#sa DECLARATICN #w#

INTEGER PRQCECLRE ALTPAXFILESIZE (SIZECHANGE)

VALUE SIZECHANGE $
INTEGER SIZECHANGE ;
OFRTION LMNCALLABLE yPRIVILEGED yEXTERNAL ¢

#8d FUNCTION 2#%

THIS FUNCTICN IS CALLEC ©bY THE FILE SYSTEM TO EXPAND QR
CONTRACT THE SI2E CF ThE FXFILE AxbEA, SIZECHANGE IS THE CHANGE
IN SIZE CF THE FxFILE AREA, ThE AREA IS EXPANCED CR CONTRACTED
AT THE rIGH ENCs1.E~HIGReST INUEX, IF SIZECHANGE IS NEGATIVE
TRE AREA WILL €& CCNTRACTEU, 1lF SIZECHANGE IS POSITIVE, BYT
NCT 2ERCs THE ARKEA wILL BE EXPANUED, NO CHANGE wWILL BE MADE 1IF
SI2ECHANGE IS 2ERC, THE pPHYSICAL INCREMENTS WILL BE RQUNDED uyP
TO AN INTEGRAL MULTIFLE CF 1zR wUKLS, FOR EXAMELE, A  .REQUEST
TO INCREASE TrE SIZE BY 100 wURDS wOULD RESULT IN AN INCREMENT
OF 128 wWORDS, A REGUEST TC DeECRtmSE THE AREA BY 100 WORDS
wCULD LEAVE TrE AKEA SIZ2E UNCFANGEL, A REQUEST TC DECREASE THE
AREA SIZ2E BY 1S5S0 WCRCSy CN THE UTHEF HAND, WOULLC REDUCE THE
AREA dY 128 WwCRLCS., TrE ACTUAL SIZE OF THE RXFILE AREA IS
CCNTAINED IN EXxFILE(O).

2% PARAMETER CEFINITICN #%#s
SIZECHANGE THE SIZE bY wWHICH THE AREA wILL BE CHANGE

ALTPxFILESIZE =0 REGLEST GrANTED.,

=] REGULEST PAKTIALLY GRANTED, THE AREA
WAS INCRERSED BY THE DIFFERENCE
EETWEEN MAXUATA AND THE CURRENT STACK
SI2E,
REGUEST UENIED., STACK IS FROZEN,CORE
RESICENT GR LOCKED.
REGLEST ULENIED., A VDS EXPANSICON wWAS
REGUIREL TU SATISFY REGUEST AND 1T
FAILED,

n
n

i
w
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DEFINITICN OF MEMCRY MANAGEMENT FUNCTICNS

sas CECLARATICN #u%

PRCCEDURE BLKLAEELS
CPTICON UNCALLABLE FRIVILEGED EXTERNAL S

298 FUNCTION #a#

TRIS FUNCTICN IS CALLEC TC CONVERT A CST BLOCK LABEL INTO A
DST=-RELATIVE INCEX. THE LABEL PAS THE FORM OF A CLABEL. IT
ASSUMES THAT THE CLABEL FRESILES A G-4, THE INDEX wWILlL BE
RETURNED TO Q=4,
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DEFINITICN CF MEMCRY MANAGEMENT FUNCTICNS

a9 CECLARATICN #u#

DOUBLE PROCEDLRE ENTRYINDEX (EN,PINXSEGFLG)
. VALUE ENsFINX9SEGFLCG:

INTEGER ENeFINXS

LOGICAL SECGFLGS

CPTION UNCALLABLE +PRIVILEGEDC JEXTERNAL S

284 FUNCTION =92

THIS FUNCTICAN 1S CALLEC TO CCONVERT A CODE QR DATA SEGMENT
ENTRY NUMBER INTC A DST=-RELATIVE INCEX,

o4 PARAMETER CEFINITICN #ip

EN “EN
PINX #EINX
SEGFLG =1 EN IS a4 DST ENTRY NUMHER

=0 EN IS A CST ENTRY NUMBER
ENTRYINUDEX THE CALCULATEL DST-RELATIVE INDEX IS RETURNED

IN THE FIRST wUkt OF THE DOUBLET, THE SECOND
wCrRC wILL CCNTAIN A CLABEL IF REGQUIRED,
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DEFINITION OF MENCRY MANAGEMENT FUNCTIGCNS

sas DECLARATICN #%%

PRCCECURE EXPEELCW / EXrpRCVE:
CPTION UNCALLABLE +FRIVILEGEU JEXTERNAL

#ae FUNCTION w#s

THE PROCECULKES ARE CALLEU vY T1HE FUNCTICN LINKFA, ALL OF
THE PARAMETERS AKE REFERENCEL THFQOUGH Qe AQCRESSING.e THE
FUNCTION OF TrE PRCCEDURES IS TU CCNCATENATE FREE AREAS ABQVE
OR BELOwW A TARCET FREE 9 WrRERE Trt FREE AREAS ARE SEPARATED BY
p  MOVEABLE ASSIGNEL SEGMENT, TrmtsSt CONCATENATIONS REQUIRE THE
MCVEMENT CF TrF ASSIGNED AREAS, Trk MOVES WILL NQOT TAKE PLACE
IF A MAMIO Is IN CPERATICM Lf. Tht RANGE OF THE MOVE, IF THE
MCVES ARE ALLCWECs THEY wILL kb UCONE RY THE RCUTINE EXPCOM,
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DEFINITICN CF MENCRY MANGLGEMENT FUNCTIONS

pee DECLARATICN ##+

PRCCEDURE EXPCCN (FLG) 3

VAaLUE FLGS
LOGICAL FLGS
CPTIGCN UNCALLABLE +FRIVILEGED JEXTERNALSS

#u% FUNCTION #aw

THIS FUNCTICN IS CALLEC &Y THE PROCEQURES EXPABOVE OR
EXPRELQwW TC PERFCHEM THE FPRYSICAL CONCATENATION CF FREE AREAS
SEFARATED BY A wCVEARBLE ASSIGNhEU AKEA THAT ISNeT TOO DAMM BIG.
THRE CCNCATENATICAN WILL NCT BE FerFORMED IF A NMaAM I/0 IS 1IN
OPERATION IN THE RANCGE QOF THRE MUve,

#a FPARAMETER CEFINITION #sa

FLG =0 A LCw TC Filtrm ACGUKESS MEMORY MOVE IS
PERFCRMEC,

=1 & RIGR TO LCw ACDRESS MEMORY MOVE IS
PERFCRMEC,

FAGE 7¢
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ODEFINITION QOF MENMCKY MANAGEMENT FUNCTIONS

#ud CECLARATICHN #us%

INTEGER PROCECULRE CSTCONVI(ENFINX) 3

VALUE ENePINXS
INTEGER ENeFINXS
CPTICN ULANCALLABLE +FRIVILEGED 4EXTERNAL S

wes FUNCTION ##z

THIS FUNCTICMN IS CALLEC TC CALCULATE THE OST-RELATIVE INDEX
OF A CST wWITH ENTRY NUMBER EN,

48 PARAMETER LCEFINITICN #%a

EN 2#EN
PINX #EINX
CSTCONV A UST=-RELATIVE INDEX TO THE CST ENTRY,
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DEFINITICN QF MENCRY MANAGEMENT FUNCTICNS

#88 DECLARATICN #it#

LOGICAL PRCCECURE CNCLST(CLABEL (wS)j

VALUE CLABEL sWS

INTEGER cLAgEL

INTEGER FCINTER WS

OPTION UNCALLABLE sPRIVILEGED+EXTERNALSY

eud FUNCTION #u#

TrIS FUNCTICN IS CALLEC TC (CETERMINE IF THE SEGMENT
SPECIFIEDC IS IN HESIDENCE CN Thre OVERLAY SELECTION LIST CLSG.
IF IN RESIDENCEs IT WILL BE DELETEC FROM THE CLSG QUEUE AND
MARKED PRESENT,

#u4 PARAMETER CEFINITIGN ##s

CLAEEL #CLAEEL

(T}

W A SYSTEM CB-keLATIVE PQINTER TC A WORKING
SET. MAY BE zewU IF THE PINX CF THE CALLER

wAS 2ERC.
ONCL ST =0 SECGMENT IS NUT GN OLSG,

=1 SEGMENT WAS UN OLSG AND HAS BEEN
MARKED PRESENT,
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DEFINITION CF MEMCRY MANAGEMENT FUNCTICNS

aw# CECLARATICN #w#=2

PRCCEDURE CHANGESTATE (EN) 3

VALUE ENS
INTEGER ENS
CPTICN UNCALLABLEFRIVILEGELJEXTERNAL S

#ae FUNCTION #8%

THIS FUNCTICN IS CALLELC TC S&ET ALL PROCESSt REFERENCING THE
DATA SEGMENT wITk ENTRY NUMBER EN TQ THE ABS STATE,

a2 PARAMETER CEFINITICN #us

EN HEN

FAGE 7+
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DEFINITICN OF MENMCRY MANAGEMENT FUNCTIONS

s DECLARATICN #wu#

PROCECURE PREF
ORPTION LNCALLABLEsPRIVILGED,INTERNAL S

sas FUNCTION #n##

THIS FUNCTICN IS CALLED oY wMAM TO BUILC REQUESTS FOR
PREPARING A PRCCESS TC RUN, IT WiLL BUILV UP TO FOUR AREQ
REGUESTS.
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ODEFINITICN CF MEMCRY MANAGEMENT FUNCTICNS

w#ae DECLARATICN #u

PRCCEDURE LINKSINGLEG / LINMNKCOUBLEG (HEAD,INDEX) 3

VALUE FEAD W INCEXS
INTEGER FEAC s INDEXS
CPTICN LNCALLABLEsPRIVILEGEU JEXTERNAL S

sae FUNCTION aus

TRESE FUNCTICNS ARE CALLEL TO LINK AN MTAB ENTRY INTO ONE
CF THE QUEUES AREGsDREGSCLSG,LOKG GR ICCG, IF SINGLE LINKAGE
1S SFECIFIEU. BY CALLING LINKSINGLEGSs THE ENTRY WILL BE LINKED
IN TRE FORWARC CIRECTICN CALY, lr LINKOCUBLEQ IS CALLEDs THE
ENTRY WwILL BE LIANKEL FORWARL ANU BACKWARD, CURRENTLYs THE ONLY
DOLEBLY LINKED CALL IS FCR LINKRING INTQ THE OVERLAY SELECTICN
GLELE s OLSG, '

#a8 PARAMETER CEFINITICN #%a
HEAD LINK INTO AKEG
LINK INTO GLSG
LINK INTO lUCG

LINK INTG LOKQ
LINK INTC LKEQ

LE I I N 1 I ]
O~ U

INCEX MTAB ENTRY INCEX
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DEFINITION OF MEMCRY MRANMNAGEMENT FUNCTICONS

#de DECLARATICN #a4

PRCCEDURE UNLINKSINGLEG / UNLINKUGUELEQ (HEAD 4, INOEX)

VALUE FEAC ¢ INCEX S
INTEGER FEAC s INCEX S
CPTICN ULNCALLARBLE sFRIVILEGEL ¢ XTERNAL §

#ae FUNCTION #a3

TRESE FUNCTICNS ARE CALLED TO UNLINK AN MTAEB ENTRY FROM A
DCUBLY QR SINGLELY LINKELC GLEUE,

#48d PARAMETER CEFINITION 4#a
HEAC UNLINK FRUM AREG
UNL INK FRUM CLSG
UNLINK FROM I0CGH
UNL INK FRCOM LCKG
UNLINK FOM OKEG

o onH
(Yol N N VA0 P I

INDEX ’ MTAB ENTKY INCEX
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DEFINITICN OF MENCRY MANAGEMENT FUNCTICNS

s DECLARATICHN #us

INTEGER PROCECLURE BUILDGENTRY (READ,INDEXL,TESTLCPT1,0PT2)}

VALUE READ 2 INCEXTEST ,LFT1,0PT2
INTEGER FEAC S INCEX S TEST ,CPT1,0PT23
CRTICN LNCALLABLESPRIVILEGEL EXTERNAL S

#a® FUNCTION ##%

TRIS FUNCTICN IS CALLED TC HALLCCATE A FREE ENTRY FROM THE
MTAB TABLE ANC LINK IT «IF SFECIFIEDs INTO ONE CF THE QUEUES:
AREQ+CLSGQ4DREGLCXG CR  ICCG, Tre ENTRY wWILL BE INITIALIZED
WIThH THE vALUES <SPeCIFIEC IN Trk CALLING SEQUENCE,

#44 PARAMETER CEFINITION #%a

HEAC = 0 CON'T LINR
= 1 LINK INTC AmEG
= 3 LINK INTO ULSG (DOUBLE LINK)
= 9 LINK INTCQC [CCG
= 7 LINK INTG LUKG
= 9 LINK INTO Ukew
INCEX SEE TABLE LUESCRIFTION FOR MEANING
TEST "
OPTI1 "
OFTe "
BUILDQENTRY THE MTAE ENTRY INUEX ALLOCATED IS

RETURNED,
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DEFINITICN CF MEMCRY MANAGEMENT FUNCTICNS

#88 DECLARKATICN ###

PROCEDURE RTNMTABENTRY (INCEX) 3

VALUE INCEXS
INTEGER INCEXS
CPTION UNCALLABLE yFRIVILEGED JEXTERNAL S

#us FUNCTION #es

THIS FUNCTICN 1S CALLELC TC ReETURM AN MTAB ENTRY BACK TO THE
mTA8 FREE LIST,

#as PARAMETER CEFINITICN ##a

INCEX AN MTAB ENTRY INCEX,
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DEFINITICN CF MENCRY MANAGEMENT FUNCTICNS

s8e DECLARATICN weww

PRCCEDURE CHECKCEFERALS (CLARBEL)

VALUE CLABEL S
INTEGER CLAEEL S
ORTION ULNCALLABLE oFRIVILECED 4EXTERNAL S

a#e FUNCTIQON #a#=

TRIS FUNCTICH IS CALLED TC CRECK FOR DEFERED REQUESTS FCR
THE SEGMENT SFECIFIEC By CLABEL, IF THERE ARE QEFERED REQUESTS
FCOR THE S=GMENTy THEY WILL EB& LNLINKED FROM TrE CREQ QUEUE AND
LINKEU INTO TrHE GLEUE AREG.
##e PARAMETER CEFINITICN #4a

CLABEL #CLAREL
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DEFINITICN CF MEMCRY MANAGEMENT FUNCTICNS

a2 DECLARATICN #ad#

PROCEUURE CHEKCTRS (INX9RTF2REGH) ¢

VALUE INXsRTF2REQF 3

INTEGER INXoKTS

LCGICAL FZHKEGF 3

CPTION UNCALLABLE +FPRIVILEGEL JEXTERNALS

#aed FUNCTION #es

THIS FUNCTICA
CF ThRE FREEZE

IS CALLEC TC CheCk FCR A REGUIRED

UST-RELATIVE INCEX GF INX.

ava PARAMETER CEFINITIQON ##4

INX

RT

AN
n o

>

F2REGF 4 (14:1)=0
=1

DST=RELATIVE eNTRY INDEX

INCRENMENT EXCHANGEDE COUNTER
NG ACTICN

NC ACTIGN

RT = 1 TrREN INCKREMENT 1,0 FREEZE
COUNTER CTrERwIlSE INCREMENT FREEZE
COUNTEF.

INCREMENT
OF EXCHANGECEB CUULNTERS FOR THE SEGMENT wITH A




DEFINITION OF MEMCRY MANAGEMENT FUNCTICNS

234 DECLARATICN u#w#

PROCEDURE MOVENMCLT(LINXsCLABEL 4FINX,yEANKSTKINX ULFLG) }

VALUE LINXsCLABEL sFINX EANKYySTKINX ULFLGS
INTEGER LINXICLABEL oF INXCANKSTKINX ULFLGY
QOPTICN ULNCALLABLE yPRIVILEGED ¢ XTERNALS

a#an FUNCTION ##4#

TRIS FUNCTICN IS CALLEC BY LUCKSEG TO INITIATE THE QVERLAY
OF SEGMENTS In 8N AKEA CF MAIN MemMURY WHICH IS REQUIRED BY A
SEGMENT LOCK REGLEST,

#a% PARAMETER CEFINITICN ##&

LINX THE INCEX CF A SYSSBUF ENTRY wHICH HAS
BEEN ALLCCATEU FURr THE PROCESSING OF THE
LCGCKSEG REGLEST THE ENTRY IS ALLCCATED
IN LCCKSEC ANL wlitL BE RETURNEDC BY MAM
WHEN ThE REWLEST IS COMPLETED,

CLAZEL #CLAREL
PINX #EINX
BANK THE BANK NUMbER OF THE MEMORY AREA REQUIRED

FCr THE SEGMENT LOCK REQUEST,
STKINX { 0: 1) 0 SEGMENT oEING LOCKED 1S ABSENT
1 SECGVMENT beING LOCKED IS PRESENT
{ 1:15) UST RELATIVE [INDEX QF THE STACK OF THE
HEGUESTCK,

ULFLG 0 AREA IS CN LGWeER BANK BOUNORY

1 AREA IS CN UFPrk BANK BOUNDRY,

FAaCe f¢




N DEFINI
[

a#e DECLARATICA

INTEGER PROCECLK

VALUE EN
INTEGER EN
CRTION LA

aa44 FUNCTION #aw

THIS FUNCTIC
SEGMENT SPECIFIE

e#e PARAMETER CH
EN

SIze

ALTOSEGSIZE
a### CONUITIUN CC

CC=CCE
=CCL

=CCG

TION OF MENMCKY MANAGEMENT FUNCTICNS

22

E ALTDSEGSI2E (EN,SIZE) S
+SI2E;

2 SI2E 3

CALLABLE +PFRIVILEGED e XTERNAL

N IS CALLED TU CHANGE THE <IZE OF A DATA
C BY TRE CST eNTKY NUMBER EN,

FINITICN #%a
CST ENTRY NUMEER

TRE AMCUNT TC INCREMENT CR DECREMENT THE
CLRRENT SEGMENT SIZE,

THE SIZE CF Tkt SEGMENT FOLLOWING THE CHANGE.,

fes ##s#

THE REGUEST wAS SUCCESSFUL,

TrE REGUEST FAILED, THE SEGMENT SPECIFIED BY
EN.IS CCRE RESIUENT, LOCKEDO OR FROZEN,

THFE REGUEST FALLED, THE NEW SEGMENT SIZE IS
<= 0 CR TRE NEw $S12& EXCEEDS THE AMOQUNT OF
vCS ALLQCATED TrE SEGMENT,
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DEFINITION CF MENMCRY MANAGEMENT FUNCTIONS

w94 CECLARATICN w##

PRCCEDURE RELCATASEGS / RELCCCESEG(EN);

VALUE ENS
INTEGER ENS
CPTION UNCALLABLE +PRIVILEGED JEXTERNAL S

#oe FUNCTION ##w

THESE FUNCTICNS ARE CALLED TO RETURN THE RESOURCES
LLLOCATED A UATA SECGMENT CR A CULE SEGMENT WITH AN ENTRY INDEX
< %300,IF RELCATASEC IS CALLEU, THE VOS., MAIN MEMORYs AND DST
ENTRY WILL OE RETURAED ., IF A CULE SEGMENT ,THE MAIN MEMORY AND
CST ENTRY WIL{ EE RETURNED.,

#ge PARAMETER CEFINITIGN %#%a

EN *#EN

FAGE Er



DEFINITIGN OF MENCRY MANAGEMENT FUNCTICNS

#u% DECLARATICAN #u=z

INTEGER PROCECURE EBESTBANK(LLFLG)

VALUE LLFLG3
LCGICAL ULFLGS
CRTIUON UNCALLABLE sFRIVILEGED yEXTERNAL

#we FUNCTION #u#

THE FUNCTICN IS CALLED Y TreE LOCKSEG PRCCECURE TO SELECT
THE BEST JANK IN wrHICr TC LCCKR A SEGMENT,

w9 PARAMETER CEFINITICN #%a

ULFLG = 0 SELECT ARkA FROM LOWER BANK BOUNDRY
= 1 SELECT ARLA FRUM UPPER BANK BOUNDRY
HESTEANK THE BANK NUMBER CF THE BEST BANK IS

~ETURNEEC
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DEFINITICN OF MENMCRY MANAGEMENT FUNCTIONS

a#® DECLARATICN #a%

LOGICAL PROCECLRE LSEARCH(LSIZE (LINXBASE ¢BANK,LLFLG)

VALUE LEIZE L INXIEASE Z.CANK ULFLG?
INTEGER LESIZESL INXOEASE ,BANK

LCGICAL LLFLG:

QPTION ULNCALLABLE yFRIVILEGED JEXTERNAL

#a8 FUNCTION aa

THIS FUNCTICN IS CALLED EY LULKSEG TG SELECT FROM A MEMORY
BANK AN AREA CF BPFRCFRIATE Sidr FGR THE LOCK KREGUEST,

#4208 FARAMETER CEFINITICH #ua
LSIZE ThE SIZE CF Trmt akibA REQUIRED,

LINX TRE INDEX CF A SYSSbUF ALLOCATED TGO PROCESS
THE LOCK REGUEST,

BASE AN INCEX WrRICh 1S USED TO START THE SEARCH .
ON THE UFFER CK LOWER BANK HCUNDRY.

HANK THE BAANK NUMBER OF THE MEMORY BANK TO
SEARCH.

ULFLG 0 ALLCCATE AREA CN LOWER BANK BCUNDRY.

nou
—

ALLGCATE ARtA CMN UFPFER BANK BCUNDRY,

LSEARCH

4"
o

SEARCF FAILEL, NC AREA OF SUFFICIENT SIZE
CAN ¢€ FOUNC (N BOUNDRY SPECIFIED,
KEGUEST wAS SULCLESSFUL,

]
—
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FROM:

TO:

Russ Blake oare.  February 17, 1976

SUBJECT:

Scheduling on MPE Series 1I

-

This note updates three sections of the MPE ERS,.namely Scheduling

"Processes, the QUANTUM cohmand, and the SHOWQ command,

In addition to process scheduling, MPE 1l incorporates priority dri-
ven selection of spooled jobs for execution, as well as priority controlled
output of spooled listings. These features permit users to specify the rela-
tive importance of jobs and listings. Overall control of spooling and job
selection is given to the operator, through console commands to monitor and
manage the system. These facilities are unchanged from MPE Version C, and de-
tails can be found in the MPEC Console Operator's Manual (p.5-1 Job Evolution
& Control; p.6-1 Qutput Spooling; p.6-9 Outpri) and also the MPEC Reference
Manual (p.3-13 input priority; p.3—14, 5-17 output priority).

I
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SCHEDULING PROCESSES

A1l processes sharing the system access its resources.in an orderly
manner, under the direction of MPE Series II. The system places runnable pro-
cesses in the master scheduling queue in order of their priority. The CPU is
given to the highest priority process in the master queue which is able to use
it.

On the master queue, a small priority number (as low as 1) corres-
ponds to a high priority, whereas successively lower priorities are given by
successively larger priority numbers (up to 255). These priority numbers are
known only to extra-capability (System Supervisor or Privilege Mode) users,
Standard users see the master aqueue as a set of logical areas called "sub-
queues", To each subqueue there corresponds a priority class (AS, BS, CS, LS,
or ES), a scheduling type (linear or circular), and a range of priority num-
bers normally given to processes in that subqueue, |

Linearly scheduled processes (AS and BS) have fixed priority, and ac-

~ cess the CPU on an as-needed basis, highest priority first. The priority of
. a ¢circularly scheduled process is dynamically adjusted by an amount dependinag

on pfiority class (i.e. CS, DS, or ES).' The priority will tend to fall as the
CPU is consumed, but rise while waiting for the CPU. This insures optimum
equipment utilization and fair sharing of the system,

i
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HP3000 Series II Master Queue Structure

. I
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1004
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ES

255 [—////////

favorfusers tpri
favor|Mains
favorTTong CS cpri

faVOrlShOrt CS

dpri
favorlCS
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ES

In detail the subqueues are (see diagram)

is a linear subqueue containing processes of very high priority,
Its priority range is 30-93 and it is presently used only by MPE.’

Scheduling Type: Linear
Priority Range:  30-99

is a linear subqueue containing processes of very high priority,

It is accessible to users having MAXPRI = BS, Normally, pr{ority
for a BS process is 100, However, by specifying a rank > 0 in the -
CREATE or GET PRIORITY intrinsics, the process may be set in the
master queue at min (1C0 + rank, 149).

Scheduling Typef Linear
Priority Range: 10G-149

is a circular subqueue generally devoted to interactive sessions.

A CS process which uses its quantum of CPU will be lowered in orio-
rity, but not below the C Subgueue Priority Limit,'ca11ed cpri
(which may be set in SYSDUMP or the QUANTUM Command).

- 2

S;hedu1ing Type: Circular
Priority Range:  150-cpri

is a circular subqueue generally devoted to batch jobs. A DS pro-
cess which uses its cuantum of CPU will be lcwered in priority more
rapidly than a CS-Fndgess, but not below the D Subqueue Priority Li-
mit, or”dpri‘(khicu may be set in SYSDUMP or QUANTUM Command).

Schedu]ing'Typé: Circular
Priority Limits: 150-dpri

is a circular subqueue generally used for so-called "“idle" processes,

When an ES process consumes a quantum of CPU, its priority is set to

250, Such a process will have a minimal impact on the performance of

porcesses in the other subqueues,

Scheduling Type: CIrcu]ar
Priority Limits: 150-250
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QUANTUM

QUANTUM <quantum>, <tpri>, <cpri>, <dpri>

The QUANTUH Command is used to change the system's scheduling para-
meters during system operation. These parameters have been selected to pro-
vide maximum control of process scheduling: the command is restricted to users
with System Supervisor Capability. DOue to the possibly dramatic effects on

performance, the command should be used with caution. The current values of
- the parameters can be displayed with the SHOWQ Command.

The scheduling parameters may also be changed dufing system confi-
guration (see SYSOUMP). The configurcl parameters are always overridden imme-
diately when QUANTUM is issued. '

<quantum> Quantum

The quantum is specified in milliseconds of CPU consumed, During
system operation, circularly scheduied processes which receive CPU
service are periodically lowered in priority, Quantum specifies

the period: after consuming Quantum milliseconds of CPU, the pri-
orityjof circularly schacduled process is lowered, an amount depen-
ding on priority class. It may then continue to use the CPU, How-
ever, if such a process must wait for the CPU, its priority is auto-
matically incremented. A quantum of about 1/2 second (400-600 milli-
seconds) will usually produce smooth operation. If the quantum is
too short, excessive swapping may result from too frequent process
swi}chiﬁg. If the quantum is too long, response may become erratic,

<tpri> Terminal Priority

When a circularly scheduled user process resumes execution after
reading terminal input, it is scheduled at this priority. .. The tpri
should be set at or near 150, To favor the response to system com-
mands, set the tpri a few points deeper than 150 (at, say, 152 or
153). Setting tpri to a much greater value will have unpredictable
results, which depend on system demand and configuration,



<cpri> C Subqueue Priority Limit

ey

A CS process which expires its quantum will be lowered in priority,
but not below cpri. llith cpri close to tpri, long CS transactions.
are favored over short ones. WYith cpri far from tpfi, responses to
short transactions are favored somewhat over those to longer trans-
actions. However, setting cpri less than tpri or greater than dpri
will have unpredictabie results., ‘

.<dpri> D Subgueue Priority Limi:

A DS process which expires its quantum will be lowered in priority,
but not below dpri. uith dpri close to cpri, DS processes recejve
increased thruput, possibly at the expense of CS ‘process reponse,
As'the distance between ¢pri and dpri ﬁs'increased, the impact of

a DS process on £S processes is decreased, CS process reponse may
improve, and DS process thruput mdy suffer somewhat,

By managing these parametérs, sy stem operation may be balanced as is most
appropriate,

o
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SHOWQ

_ The SHOWQ Command is provided.to give the System Supervisor insight
into the dynamic operation of the system. SHOWQ is used to display the queues -
o% processes within MPE. If executed at the system console, the queues are
displayed directly on the console. If executed fram job or session, the com-
mand requires the user to have System Supervisor Capability and will print on
$STDLIST.

The display is divided into three major columns. In the right-hand
column are 1istéd, in order of high-to-low priority, those-processes which cur-
rently or will imminently require the CPU in order to continue, The CPU will
automatically be given to the first process in the right-hand 1ist which is able
to use it.

In the center column are listed, in high-to-low priority order, those

" processes which are willing to yield their main memory resources to other pro-

cesses. Memory is taken from lower priority processes first. A process is
placed in the center column when it will not require the CPU for a relatively
Tong time.

In the left-hand column are listed, in numerical order, processes
which have no main memory resources. These processes are waiting on even longer-

term events, and will again contend for the CPU (and return to the right) when
those events occur, ‘

We stress that the migration of a process from one column to the next
is entirely automatic and is in no way the concern of the programs themselves.

The folling information is printed for each process:

M <pin> #{J} <jobnum>
S

myo O




Q: Scheduling subqueue

L A linearly scheduled process on the AS, BS o
+ Master Queue

¢ A circularly scheduled process on the CS queue
D A circularly scheduled process cn the DS queue
E A circularly scheduled process on the ES queue

blank Process in Creation (queue unknown)

PIN: Process Identification Number
M This is a job/session Main process, running the
Command Interpreter for some job/session

U _This is a User process, running a system or user
program for the job or session

(Processes which are neither Main nor user processes are
system processes)
<pin> Process identification Number for this process

JOBHNUM: Job Number

(for User processes, job information is included:)

J Process is executing in a batch job

S Process being executed from a sessicn
<jobnum> Job or Session Number

After displaying the process queues, SHOWQ prints the number of
processes and the scheduling parameters currently in effect, The scheduling
pérameter may be established during system configuration (SYSDUMP), or with
the QUANTUM command. For a detailed explanation of these parameters, see
the QUANTUM ccnmand description.

SN
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£ W wn = D
BLOCK L
SYS INDEX* 3 62 6 7 oI o
ACCT ENTRY 3 13 29| 806|  650] g7, 57wt
GRP INDEX* 1 19 6 RIS
GRP_ENTRY 2 10 25 190 155 @v”%‘;--:v‘*
FILE INDEX* 2| 41«40 6 ap et
FILE ENTRY 2 42 6 1680 1388 «?‘\ Whiae
USER INDEX* 1 19 6 e
USER_ENTRY 2 14 18 266 200

Max # entries in index = (((#sectors in index)*128)-10)/6

128 = #words/sector
10 = Prefix size in index
6 = index entry size

*note only one block in an index
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INTRODUCTI O

Requirements

The logical resquireusnts for a file directorvy and oraganizational
directory wers evolvad concurrently. Accoints wz2re to be the major
partitions belonging tTo cacn accotint woiild he a set of users and a
set of grouusi: and evary file belonged to a group. The user
possessed no Tiles directly, but raither hz accessad files of
groups. The connection of loagon arougs and ussers sarvad to give the
user a8 local 1ile domain, and also Lrovicded an sntity to which
resources were accunulatz2i anc L-oiited. ‘Ihe final structure, and
sole rationale for it are descriied in the Eka.

lhe dirzsctory can b2 thounht of as consisting of two trees, one
overlayed upon the otner. wunes tree is ths account/uszar treei tine
other is tine account/group/file tree., [nis causes the maintenance
of the mPE directory to be sowewhat non-standard from usual tree
manipulations (e.a. tree scanmina). In souie waintenance routines
it is necessary to distinauish which subtree under an account is
the desired tarcet.




GROUP ENTRY (25 WORDS)

8-1-73

)
1
GNAME
2
3
4 GFIPNTR
5
6
GPASS
7
10
1
GDFSCOUNT
12
13
GDFSLIMIT
14
15
GCPUCOUNT
16
17
GCPULIMIT
20
21
GCONTIMECOUNT
22
23
GCONTIMELIMIT
PURGE FLAG {
o
GSEC
4 Izs
27 GCAPABILITY
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"GROUP CAPABILITY

GROUP NAME

GROUP FILE INDEX POINTER

PASSWORD

DISC FILE SPACE COUNT {SECTORS)
DISC FILE SPACE LIMIT (SECTORS)
CPU TIME COUNT (SECONDS)

CPU TIME LIMIT {SECONDS) -

CONNECT TIME COUNT (MINUTES)

CONNECT TIME LIMIT (MINUTES)

GROUP SECURITY (SEE BELOW)—~
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ACCOUNT ENTRY (29 WORDS)
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] @
1 1 ACCT. NAME
ANA
, NAME )
3 3
4 AGIPNTR 4 ACCT. GROUP INDEX POINTER
5 AUIPNTR 5 ACCT. USER INDEX POINTER
6 6
ACAP CAPABILITY
7 7
19 8
ALATTR LOCAL ATTRIBUTES
1 9
12 19 PASSWORD
13 1
APASS
14 12
15 13
16 14 :
ADFSCOUNT 5 DISC FILE SPACE COUNT (SECTORS)
17 ,
20 16
, ADFSLIMIT , DISC FILE SPACE LIMIT (SECTORS)
1
22 18
» ACPUCOUNT 9 CPU TIME COUNT {SECONDS)
24 A 20
2 ACPULIMIT ” CPU TIME LIMIT (SECONDS)
28 | 22
- ACONTIMECOUNT ’3 CONNECT TIME COUNT (MINUTES)
30 _ 24
a1 ACONTIMELIMIT » CONNECT TIME LIMIT (MINUTES)
— 32 i | 26 FLAGS (SEE BELOW)
; 27 MAX. JOB PRIORITY
Z _ _
sy E HARD CODED

L— ASECW

8 1

| |

by ] R |[R| A TA
/%//ﬁ% | ANY/AC|ANYJAC

witwil L ILT X X} S 18
ANY |ACIANY |AC| ANY|AC|ANY|AC

/

Figure 2.1-A

NS
FILE SECURITY



USER ENTRY (19 WORDS) 8-1-73

9 9 USER NAME
1 1
UNAME
2 2
3 3
4 4 CAPABILITY
UCAP
5 5
6 6 LOCAL ATTRIBUTES
ULATTR
7 7
10 8 PASSWORD
n 9
UPASS ‘
12 10
13 11
14 12 HOME GROUP (MAY BE NULL)
15 13
UHGROUP
16 14
17 ‘ 15
20 ULOGCOUNT 16 LOGON COUNT (# OF USERS LOGGED ON)
UMAXJOBW 21 %?2% JOBPRI 17 MAX. JOB PRIORITY

2 ;3 NOT USED 18
PURGE FLAG

Figure 2.1-D
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FILE ENTRY (FILE POINTER) (6 WORDS)

0  FILE NAME
1
FNAME .
2
3
FVOLPNTR R 4 VOLUME TABLE INDEX/
FLABELPNTR e 5 FILE LABEL POINTER
)
(YA
6[?”Ti‘v>/ o
pLre (7

Figure 2.1-C
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1.2 Directory Information .

The directory serves zssantially two indsuendznt Lurposes:

l« File partitioning and sscuritys and
2. Pt access, capanility restrictions, and resource
accuniulation.

Conseguently, each directnary node nas informetion pertaining to
botn of thase reauirsuients. 1his inforwation is diaarammzd in
Figures 2.1=4,3,C .. 002 notas on the conients of the directory
entriss followss

&
=

NAMES= All nas2s in the dirsctory (as in .iPx, 1in aeneral), are
rspresented internally hy Tour conti~suons words containing tha nawe

in ASCII, lefti-justifi=sd and padiden with nlangs.

[DEA POLVIC0~ thesa ars onz-wor:d Lositiva intsasrs that are
directorv-nes:z r=lagive a-ddrassass of subhtrass. 1hus account

antries have two luuca PDIlolkrs, onz TOr the group subtree and onz

for thne user siuntres. Lonically, ta2s2 gointars can be thought of

as reprsasenting subtrz2es and tne actite]l Intarpratation of them will

na deferr°

FPASSHURLS~ Lhzse arsz user for astahlishing bz logon access only. h

Qr
The usz2r and accornt ~ASS swords ar= always reauire+, I non-nulls
and thes arou, Jassword is r2auired wien accessina a non-houe groupyy
1nis is fully Adescrinaed in the iPL 3. A null password is

rapresanted Yy all “lanks.

CAPABILITIzS and TOUCAL ATTul But1eS—- Thesa2 hwvo meganinas as describhed
in the eRS. ing "its cf accouvL ans ussar < C\SILITIES corrasponr
onz=for-~ons to Tha hits turazd my the wud 1ntr1n51c whan

capanilitv is rztirnz2ds see Figure Z.1=z2. Gronps?s CAPAZILITIZS Are
only tag so-calliz' vczu2hility class ativrihutesdy, wnich Is the
sz2cond word orf the il two-word capanilitv. 1he2 rtollowing pits
are eltiner vestianial (g2 1o abandonzd capnanhilitiess) or reserved
for a ruture version oi -Pu.

word 0 pits o, 3.

word 13 wits 6, 19, 11, i3,
Tne contents of thase hits should he imnoread.

Cuuiil's and L1.lis- itnhes2 ars douhle-wored, positive integers, each
representing tne indicated usans couant or limit. 1ne maintesnance
Or tha2sz2 variablass is «eascribzda latar., ih2re an “unlimited!
auantity is remwiived it 1s represanted by U777 0(77, which 1s
esszantielly unlivited in nost applications, c2raitting no special
t2st 1o H2 nac2ssary [or the unlinitad case.

FILE S5=CuRliles= These words contain hit raprasentations of file
security Yoeriission matrices". (ne pit correspondencs is
Alagreaamed. il securitv is descrined in Subssction 4.5.

AAXI MU Plurl V= this is the numerizel priority valus which
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restricts the priority of any process of any job running under the
account/group.

HOME GK(OUP- This is used as cdescribed in the ERS.

LOGON COUNT- Tnis is th= number of ozople currently logged-on under
the user (and accountl). [ts primary use is for determining
whether a user entry can be removad.,

PURGEFLAGs- Tihiese flays are set when2ver a :PURGE... has been
attempted on the entry but was unable to complete successfully due
to one of the conditions described in thz ERS. Currently, it is
never examined.

FILE POINTER= In thz dirzctory this double-word consists of a VTAB
index which effectivaly dafines the disc device wnich contains the
file (left byte, Ist wor~) ar~ rha disc relative-sector address of
the file label.

Design Constraints

There were sevsral problam areas that had to be resolved that had a
very influential efract on the final design of the MPE directory.
Some of these were problemns which had to be addressed in every file
directory organizations others wsare due to MPE requirements- both
external design r=zquireinzants and intsernal implementation
restrictions. rollowing is a description of some of the more
notable probleiis that had to be addressed.

The first consideration was that tnh2 directory- due to its
potential size- had to hbe a disc-based data structure. The
(software—-mananged) data scsamentation facilitiss could be used only
for directory buffering rsquireuents, and an independant facility
had to be ilpleamented solely for dirsctory space management. The
fact that the directory nad to reside on disc also confined the
alternatives for the data structure. Fror exaupls, any orgnaization
wnich reguired chains spanning sectors was rejected because each
access along such a chain could involve a separate disc access.

Anothar interesting consideration was the necessity to easily
generate alphaoetical ljstings. Some directory-type data
structures (such as hashed tables) do not contain the information
in any seumblance of an alphabetical order. This would necessitate
geither the maintenance of a separate access structure incorporated
into the basic structure (such as an alphahetical chain in a
hashing schemsa)i or an "offline" sorting phass when listings were
requested. (ften, the work required to maintain a separate
alphabetical access provision was in fact the same work that
another scheme would require in its entirety.

(Of course, the loaical renuirements were the most important desian
criterion to respect, of which the hisrarchial structure was the
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most significant factor to be considered. UCiven the hierarchial :
organi zation, it was desirenls, of course, to be aple for the us3
to wake relatively fast accz2ssess to nis local (lonon group) file
domain, and to his account file Aowmain. kssentially it was
deteriiined that a means for "gpointinn' dirsctly to a group/file
level, and to an account/aroup level was desirable.

The means for achieving this tisd in clossly to another typical
file directory problewn: In perforning a listing operation it is
desirable to x=2ep a Youointer® to th2 2ntry beingy listed, so that
the next entry can be 2asily retrievad. The esszantial problem of
keeping such a pointer is that - while depending on the pointer -
some directory operation can occur asynchronously that might shift
some directory entriss (2.q. purae, insert), thus wmeking the
Mopointer® invalid unlsss some provision is made explicitly for this
case.

Additionally, thesre is ! 2 rogu.reti:nt that the dirsctory structure
on the disc maintain its integrity across abrugt system failures
(crashes, non =SidTLOwH shutdowns, etc.). For this reason,
directory vulnzarahlity is niniumizea, with rs2turn from directory
routines signifying a comwplately racoverable directory structure on
disc.

The preceding disciussion is intendasd to cive the reader a \
hackaround of the2 desicn renuirsmrmenis, and thus 2 better .//
undarstanding of the ultimate strictiure smployed.
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2.2 UVERVI =x

Zelal

Data Structurs=

The P directorvy is 2 hierarcihial -“ata structurs in the form of
two tress, 2ach making uss of a cowndn Tirst laval (account). (Se=2
Figure ¢.2-A.) L?SC%nuinﬂ down the stirvcturs, it can he described
as consisting of a svstem root and its subfress of account nodess;
2ach account norde consists of tnhe account entry (information) and
subtrzes orf us2r nodss and supitress of ~rouy nodesi the usar nodszs
are Yleafs'i the n1rouy nodes consist of thz2 qgroug entry and
subtrses or vile 2ntriess: =zach fils 2ntry is a pointer to the file
label and is a leaf as far as tne “irsciorv is concerned. (In ths
listings, thiz tern #“lzveld is s0ati .25 :sad In place of the uwore
correct tariy vsubtraets: i i as uzaniny a particular sibtres

at a levsl, Lavel (wu2n us sore o to its proper Aefinition)

is always considarad Lo n=2 ive to tha systew root.) tach
subtree is im l=ir2ntad Hy an Indaxad senuential structure in which
every olock ol neizs (s2ntries) 1s Lointed to hy an indeyx, the set
oTf indicss for a subirz22 neing containad in one "lock.
Pictorially, tixz structure ror each subirzas looks lik=2 this:

INDEA BLUCH

Tne actual inrformation thnal tne Airectory must ke2ey 1Is containad in
entriss. =zZntriss are distributersd 2.onn a set of z2ntry bhlocks for
sach suntrez. The entrizs arz - uwaintained alphahetically within sach
hlock. Every blocig is pointzed to v an index, which contains tne
name of the firc‘ antry 2f #its" lock and a peolinter to the hlock.
The indices Aarz k=0t alphabetically in an index nlock, of which
tners 1is o“, IOor 2acih subtree, Tha aniry hlocks arz thus loalcally
arranged alJshan2tically (accordins tn tno indices) even thougn th2
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)

actual blocks are in fact not contiguous. [(Every index block is
preceded by a prefix containing necessary access informations it
described below.] note that a loagical subtres is represented by an

index block.

As might be inferred, space is allocated/deallocated in blocks,
each consisting of an integral number of contiguous ssctors.

Blocks that are logically contiguous, however, nesd not be
physically contiguous. The total space available for the directory
consists of ones contiguous area on the system disc in which all
space 1s managzd by the directory rortines by means of a simple
space bitmap. 1his bitmap is the first three ssctors of the
directory disc area.

A detailed diagran of the entire organization can be seen in Figure
2!2_89C0

Note that any entry or tihe directory can be ratrisved by s2ither
perforining a global search starting from the root node, or by
perforuwing a shorter search on a subtres, assuming there exists a
means of "pointing" to the desired subtree. Because svery subtree

is eguivalent to an index block, pointers to subtrees are pointers

to index blocks.

The provisions necessary for listing and quick access- i.e. ™
maintenance of pointers-~ has been alluded to above. The pointers v
used for the 4PE directory consist of pointers to the appropriate
index block. Thus fast =zccess for local, group files is achieved
by keeping a pointer fto the user’s logon group/fils index blocks
pointaers for tnhe purposes of listing are pointers to the relevant
index block and the name being listed. The only problem in using
"pointers? is that it iust be guaranteed that the item which is
heing pointed to cannct be moved (including deleted). Therefore,
the following mechanisii is 2mploysd: Only pointers to index blocks
can be considerzsd safz2;i this is ackhizved py imeans of incrementing
an "index pointer count' associated with each index block whenever
that block is being pointed to. As long as the count is non-zero,
the index block cannot h»e movad, or deleted., Note that pointers to
actual indices, or to entriss, or to entry hlocks carnot be
considered sscure because (without a siumilar facility) indices,
entries, and entry blocks can be movad or Adeleted when the
directory is not lockad. Although an index block wmay be “frozen',
its indices are not and may be moved and deleted.

Definitions

DIRbASE is the sector address on the svystem disc that is the
beginning of the disc directory area.

A POIN1TER is a one=word, gpositive, UIRBASE-relative sector '
displacement. DIn3ASE +POINTEx yields sector addrsss.
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| DIRECTORY ON DISC CONSISTS OF A CONTIGUOUS AREA
. SYSGLOB ceils:
DIRIOADDR {DISKLDEV: SYSGLOB + 621 o]
DIRBASE absolutes disk addr of base [SYSGLOB + 44l o]
DIRBASE
LASTWORD
FIRSTAVAIL |
(WORD ADDR) | POINTS TO NEXT WORD TO BE EXAMINED
T Dligch:'AP ¥
. R .
S(ECTOR s 3 S:D) r The bitmap defines the availabie/usad
sectors in the directory. bit @, word @ corresponds
to DIRBASE; bit 1 to DIRBASE +1; etc.
o 1 = available; 8= usaed. [Nota: BITMAP (@).
{8:4) = 0 always.]
— DIRBASE +3

Directory entries contain pointers which ars sector
displacements relative to DIRBASE. Entries and
indices are grouped into “"blocks’

(= integral # sectors).

DIRECTORY

'y T

1 {2
~J1

L {

The capacities for accounts/groups/users/files are dependent on their block sizes,
described in the directory data segment,

* SYSSAIBSIZE System acct index block size (sectors)
SYSAUIBSIZE Acct. user index block size (sectors)
SYSAGIBSIZE Acct. group index block size (sectors)
SYSGFIBSIZE Group file index block size (sectors)

* SYSAEBSIZE Acct, entry block size (sectors)
SYSUEBSIZE User entry block size (sectors)

SYSGEBSIZE Group entry block size (sectors)
SYSFEBSIZ2E Fite entry biock size (sectors)
SYSMAXBSIZE Maximum of above. (used to initialize DDS.)

*These values are used once for the creation af the (root) system, account index of new
systems. This root index is always at address DIRBASE +3.

X

Figure 2.2-B
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address are arranaged to coincide with these initial three sectors"'
Directory space management is entirely accouwplished in this data
segment.

The format of this area is shown in Fiqure 2.2-D. A bit set to I
implies that the corresponding panz is available. The size of the
directory disc ar=a is implicitly defined by the number of sectors
available as indicated by the bits on hstween (and including) the
third word and LASTwWOrD. FIRSTAVAIL is a cycling pointer to ths
first word that is to be interrogated for availabhility?: space
allocation takes placz cyclically to winimize fragmentation.

2.2.3.2 DIRECTORY DALA SEGHENT

The directory data s=2gment (DuS) 1s shown in detail in Figure
2.2=E. This data seaient is usz2d as the i/0 buffer for the
directory, and all directory wwaatanznt is 2ffected in it. It can
be divided into the following arsas:

.
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A PAGE is the smallest guantum of allocatabls space, 1.e. a sector.
PAGE when used in a tarm such as "PAJSE number" refers to the
DIRBASz-relative sector displacement of a location.

A BLOCK is a contiguous group of PAGES? manipulatsd as one linear
area - and 1is the basic unit of I/0 transfsr. ENTRIES and INDICES
are qgrouped into BLOCKS. Directory blocks can be of different
sizes.

SYSACCTINDEA 1is the fixed POIWNTER of the directory rooti i.e. a
POINTER to the system account INDEX BLOCK.

ENTRIES are the actual information-containing constituents of the
directory. The essential purpose of the directory is to mantain
ENTRIESs all other directory components exist in order to make this
maintenance possihle, There are four kinds of =ZNTRIES, each of a
different size: ACCOUNT ENTRIES, UuOUP ENTRIES, USER ENTRIES, FILE
ENTRIES. An EdTHY imay contailn a PUIHTER to subtreses. The MPE
directory rlle ENTRY should not be confused with file labsls:
directory FILE ENTRIES contain disc addresses of file labels.
ENTRIES are groupsd into ENTRY BLOCKS.

An INDEX is a o-word itew associated with every ENTRY BLOCK. It
contains the name of the first ENTHY iIn the BL{OCK, a count of the
number of ENTRIES in the BLOCK and a POINTER to the ENTRY .BL(OCK.
INDICES are grouped into INDEX BLOCKS.

ELEMENT is ths aeneric term for an iteim which is either an INDEX or
an ENTRY.

The four types of subtrees of the Pz directory are (INDEX BLOCKS)
known as SYSTE4 ACCOUnT INDEX (directory root), ACCOUNT USER INDEX,
ACCOUN'T GRUUP ILDEX, and GROUP rILEt IwDEX. These terms refer to a
specific IWDEX BLOCK unlass used in a descriptive context. Every
ACOUNT ENTRY contains a POINTER to its ACCHUNT JUSEr INDEX BLOCK and
a POINTER to its ACCQuNT GkOUP INDEX BLOCK, etc.

The I[HDEX BLOCK PREFIX (or simply PReErIX) is the first part of
every INDEX BLOCK and contains information necessary to access the
INDICES, and the ENTRIES of the EillkY BLOCKS to which the INDICES
point. .

2.2.3 Basic Algorithius

2.2.3.1 SPACE MANAGE'ENT

The first thres sectors of the directory disc area contain a spacse
bitmap rfor the entirs area. [(The system account index always
exists and is the first block created for a null directory.
Thnerefore SYSACCTIND:EX is always 2.1 The DIRzCTORY SPACE DATA
SEGHMENT is & data sesquient whose langth and disc swapping area
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LASTWORD

FIRSTAVAIL

-

BITMAP

osT=21,

QR-Slo
DEFINES LAST WORD OF BIT MAP

DEFINES NEXT WORD TO BE EXAMINED

THE BITMAP DEFINES THE AVAILABLE/USED
SECTORS IN THE DIRECTORY.BIT WORD 9
CORRESPONDS TO DIRBASE; 8IT 1 WORD @ TO
DIRBASE + 1 ETC. 1= AVAILABLE 9= USED.
(NQTE: BITMAP (9) - {0 :4) =8 ALWAYS]

Figure 2.2-D
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)
are required primarily because of th2 entry insertion algorithm )
which splits a block into two blocks at times. This algorithm is
descriped below. AREA A i1s used solzly for entry blocks and AREA B
is used primarily for index blocks (in addition to entry block
splits). The OVERRUN AREA is as larage as the largest entry and
also is provided for entrvy insertion.

AREA A DESChIPITIOH and AREA B DESCRIPTION are
(directly—-addrasssablz) variahles that contain various attributes
and characteristics or their respsctive ar=as. (E.g. number of
elementssi dirty flagsi pane nuubers =fc.) For index blocks, this
information is obtainsd from the index hlock prefix; for entry
blocks this inforiiation is obtainzd from the entry block’s index
and the index’ block prefix. These aresas are set whenesver a block
is read into the 13203, and always reflect the corrsct attributes.
The last part of these DESCRIPTION AxEAS have space for index block
prefixes (when the block thev contain is an index blockj this ar=za
is consequently naver us 4 four one AJCA A DESCRIPTIQN because AREA
A currently nesver contains an index hlock.).

The STALIC VLOuztL AREA contains configuration parameters and is
naver cnanged after cold load.

Tne DYRAMIC SGLOBAL ARcA contains information pertaining to the last
call of a directory uncallable intrinsic. As will be seen later,
there is consideranle commonality of parameters and nescessary set
amona tnase uncallabls intrinsics. (nis area contains some of thi
information tnat is nszedad by sorme orf the intarnal directory
procadures,

~
J

The first 123 words of the DDS are used for two purposes. The
beginning area is used for submission and return of entry
informatinn tos/from internal directory routines., The entire area
is also available as a work area for the ‘recipient® procedures or
DIRECSCAN (s2e helow).

3 PRIMILVIVES rOR BASIC NAXIPULATTONS

In light of the cata structurz described ahove, thz algorithms to
manipulate the directeory follow directly. This section considers
the cases of finding, suraina and inserting entries into the first
lavel of a siuptres. the descrigotions are overviesws of the
operations of internal directory uriuitives. 7The next sections
describs extzansions nzacessary for thie hierarchial structure and
spwecial file system considerations.

Given a pointer to a subtree and 2 first l=zvel nane to find, the

first step is to read the designatzsa index bhlock (into area 3) and
find tne index whosa nams is the orsatest amona those which are |
equal to or less than the target naw2. Tinis index points to the ’ .
entry olock tnat oaust contain tne desirsd =ntrys this block is rza B
(into arsa A) and the entry is searcned for.
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XINDEXP
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GRP FILE INDEX BLK SIZE
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GRP ENTRY BLK SIZE
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DST=20
SiReg

8-1-73

DIRECTORY POINTER AREA [DA or D8]

DIRECTORY PAGE IN BUFFER

DB ADDRESS QF 1ST ELEMENT

STARTING ADDRESS OF BUFFER

# VALIO PAGES IN BUFFER

138
139

160 CONTENTS

181 LPNTR

140
162 IOPNTR
41

183 NUMVALID
DIRTY FLAG 1 e oiRTY
ELEMENT SIZE p 165 XSIZE
# WORDS USED IN BLOCK 1::-.35 USED
BLOCK S1ZE (SECTORS) 187 8SIZE
BLOCK SIZE (WORDS) 1::,“ BWSIZE
MAX # ELEMENTS/BLOCK 768 BFACTOR
P T NS 2 [ ron | 770 MISCWD
149

NUMBER OF ELEMENTS

NUMBER OF ACCESSORS

ENTRY TOTAL

171 XCOUNT
50

172 PCOUNT
61

173 ETOTAL
TY ENTAY SIZE | BLOCK 5128 | 152
(WORDS} (SECTORSI 174 EMISCWD
FATHER INDEX POINTER 3 175 PINDEXP
154
17
158 :
<~
Y 2, ot 177 PNAME
42‘29 e 178
. 187
%
158
‘~ 180
q 159

t+ INDEXES or ENTRIES - % INDEXES ONLY

TY = Q-FILE
1 -- GROUP
2~ ACCT
3 - USER
P = PURGE FLAG
t = § - ENTRY BLOCK
1~ INDEX 8LOCK

181
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or logon account filess i.e. when a fully—-qualified reference is
not supplied.] For the implementation of this concept, a common
initializing routine is used (DIRSTARTOFF]., It analyzes the
caller’s specification, psrforms any necessary directory accesses
and returns (to the directory uncallable intrinsic) the final entry
name and associated index block pointer for the target. Once the .
target is so distinguished, the pertinent directory uncallable
intrinsic then coupletes the operation by performing the necesdary
Juggling to effect the requested insert, purge or find. The
following overviews describe the operatlons impl emented after the
target has been "marked" as just explained.

!

The find operation simply returns the desired node, using the
appropriate primitive,

Insertion uses the insert priwmitive to insert the entry at the
designated level. But depending on the level, additional
provisions for subtrees nust oe made. Specifically, a group file
index must be creatad when inserting groupss an account user index
and an account group index must be created when inserting accounts.
Simple entry insertions are made for files and. users.

Purging is complicated by the requir=sment that when an entry is
purged, its subtrees (if any) must also be purged. When purging

user or file entries, only the entry is deleted and no further '\\
actions need be taken. However, when purging accounts or groups, -_,/
.their respective subtrees must first be purged. To do this, the
designated tree is scanned in endorder (endorder is the traversal

of a tree by visiting all subtrees before visiting the root, where

a visit of a tree means traversal of it in endorderl. The target

root (i.e. the account or group entry to be removed) is deleted

only if all its subtrees have been successfully removed.

224345 ACCOUNTING AWD FILE SECURITY CONSIDERATIONS -

The following considerations have besen made for permanent file
space accounting and file security (both functionally defined in
the ERS). These special actions are invoked through special
directory uncallable intrinsics [DIRECFINDFILE, DIRECPURGEFILE and
DIRECINSERTFILE], that arz available to MPE callers manipulating
file entries and requiring these functions. These routines are to
be distinguished from the basic complement of directory uncallable
intrinsics described above, which operate on ‘directory entries
without regard to accounting and security. [(There is one exception
to the last comment?® purging a group adjusts the account’s file
space accordingly.] wnote that these special considerations are
made only when dealing with files.

The special provisions for finding a file consist of returning
additional information regarding file security at the account and
group level. Otherwise it is identical to a general directory fin
of a file entry.
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In order to purae a first level entry frow a designated subtree the
first step is to find th2 entry, as descrihed above. (Once it has
been located, the entry is removed from the esntry block by moving
the succeeding entries of the entry block so that the space
occupled by the target entry is overlayed. Several variables (=s.g.
counts) are updatzd in the index block (and the DDS description
areas), If the entry was the only element in the entry block, the
block is deallocated and its index is removed. Index blocks ares
never deallocated by any of the primitive facilities becauses they
are considesred to be a n=2cessary component of their parent entries.
(Index block deallocation is done by hiagher lesvel routines.)

The insertion prinmitive is the most complicatzd. Again, the first
step is to locate the 2ntry block into which the new entry should
be inserted (ir the taragst name 1s less than the first index name,
the first entry bklock is considered.) If it can fit into that
entry block, it is inserted (counts are adiustad, etc.) and the
operation is complete., [ no =suiry hlocks currently exist, one is
allocated, an index is cre=ated for it in the index block, and the
entry is inserted into the new entry block. If an entry won’t fit

‘into an entry block tnen a re-adjustment is required: The logically

2.2'3.

neighboring hlock witn tne lowest nuimber of entries is chosen, and
the total swpace utilization of the two blocks is checked against a
"good percentage" (b573). If utilization is less than this
percentage, th2 entries of the two blocks (including the new one)
are equally distributed between the two existent entry blocks:i if
the space utilization criterion is not satisfied, the neighboring
block is no longer considered, and the entries (of the old entry
block plus the new entry) ars equally distributed between the
existent block and a newly-allocatzsd one.

4 TREE-STRUCTURE COHSIDERATIONS rOk BASIC MANIPULATIONS

Once the algorithias for the priawitive manipulations against one
lavel have bean established, it is n=cessary to extend them to
cover the entire trese structure. ror MPt, the important
constituent of a dirzsctory node is the information it contains;s

for directory wmanipulations, the imgortant consideration is that a
directory node may have subtrzses (depending on the level of the
node~ The MPE directory is further distinguished froim a generalized
tree structure in that subtrees permissabls for a given level are
pre-defined).

The following descriptions apply to a hasic class of directory
uncallable intrinsics which primarily operate directly on the
directory data structure, ignoring zntry-dependent considerations
described below. [These uncallables intrinsics are DIRECFIND,
DIRECIWSERY and DIRECPURSE.]

Both global references and subtres-type references are allowed for
these functions. The latter tyoe or specification permits a search
to begin at a designated subtres dirsctly, thus avoiding several
accesses. (This form is primarily used wnen accessing logon group

11
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2.2.4 Limitations B . .

It may be seen from the description of the insertion algorithm that
once the Index block is full, that subtree can accomodate no more
entry blocks. Thus the following situation exists when an entry -
cannot be inserted: the entry block that should accomodatae the
entry is fulls a distribution with a meighboring block fails. the
goodpercentage tests and no more blocks can be allocated because
there is no more room for indices. But not all the entry blocks
are full at this point, so that we are getting partial utilization
of all the available space. The space utilization in these cases
will be discussed later. - :

As mentioned previously, entry blocks are not all of the same size.
The block size depends on the block type. In this implementation,
the following values wers chosen:

VARTABLE BLOCK BLOCK

NAME SIZE FACTOR
SYSTEM ACCOUNT INDEX SYSSAIBSIZE 3 ' 62
ACCOUNT USER INDEX SYSAUIBSIZE I 19
ACCOUNT GROUP INDEX SYSAGIBSIZE ! 19
GROUP FILE INDEX SYSGFIBSIZE 2 - 41
ACCOUNT ENTRY SYSAEBSIZE 3 ' i3 ™
USER ENTRY SUSUEBSIZE 2 13 .//
GROUP ENTRY SYSGEBSIZE 2 10
FILE ENTRY SUSFEBSIZE 2 42
(MAXTMUM BLOCK SIZE SYSMAXBSIZE 3)

Obviously, a tradeoff existed in the establishment of these values:
potential available space vs. potential wasted space. These values
were set in consideration of:

1. The need to accomodate more of cartain elements (e.g.
files). A : -

2. The expected variance in number of elements at a given
level.

" 3. The space utilization percentages for certain index/entry
block sizes (the average space utilization and space
utilization when full are dependent on the index block and
entry block factorsl.

4. The lower the level the more critical is the value, because
there are more blocks of that type (e.g. the system account
index could’ve been much larger than 3 at small cost in
space, since there’s only one),

The block sizes are relevant primarily in determining block
factors: '

BLOCKFACTOR = FLOOR[((BLOCKSIZE*128)[-PREFIX1)/ELEMENTSIZE] . |

The theoretical entry limit at a level is the (index block factor)
* (entry block factor). But as was noted above, an insertion

14
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When inserting or purging files undsr thes2 provisions, however,
the file spacs counts of the account entry and group entry must be
ad justed. Conseqguently, such accessss are always global because
the group and account entries must be visited anyway to update the
counts. In addition, insertion insures that the user has BUILD
access to the group. (¥hen purging, the caller has supposedly
determined that the user has WRITE access.)

6 SCAHNING AND UPDATIWNG

Certain commands are designed to operats on a set of directory
entries (:LISlr, :LISTGROUP, :LISTuStERr, $LISTACCT, tSTORE,
$RESTURE, 3$KEPOKRT, :RESETACCT]. The concept of set is defined in
the EHS and a consistent syntax is eiployed: the final directory
level is implied by the command; lower levels precede higher
levels, separated by geriods;i omitted trailing specifications imply
"logon ..."3 and leading "2%s incan "all ..." at the corresponding
level.

There is one directory uncallable intrinsic that is used for all
these functions (DIRECSCAMN]., As arguements, it takes a “recipient
procedure" and a parawmeter arraysi it scans the designated subtree
in preorder, visiting each node [preorder is the traversal of a
tree by visiting its root node before traversing its subtrees (in
preorder)]. [his routine visits a node by calling the M"recipient
procedure’, passing it the visited entry and the parameter array,
which has no ra2levance to the directory routines.

The recipient procedure can- each time it is invoked- simply
examine the contents of the directory node [:LISTF, :LISTGROUP,
$LISTUSER, $LISTACCT, $REPORT, :STORE], or actually modify it
obeying certain restrictions described in a later section
[sRESETACCT, :rRESTORE]l. Because the entry can be changsd, this
routine can be used as an update procsdure [:RESTOKE]. The
directory can be released by the recipisnt procedure if necessary
(such would be the case when return to the directory routine might
be after a relatively long period of time (2.g. listing)). This
directory routine uses the pointer reference count mechanism
described earlier to ensure that the current index block is not
removed, whzn the dirsctory is unlocked.

For later discussion, it will be hzlpful to note at this time that
the specification of a subtree of targets reguires the
specification of a root and the leaf levels the root specification
depends on whether this is a global, logon account or logon group
specification.
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2.3 DIRECTOKY UNCALLABLE INTRINSICS e .

2.3.1 Common Conventions

2.3.1.1 ENVIRONMENT

All directory uncallable intrinsics niust be called from the stack.
If called with any of the following SIRs locked, the caller must
raspect this nested SIR order:

T

FILESIR (37) DIRECTORY (8) LPDT (9) DISC SPACE (12)

The directory routines always acquirs the directory SIR, but don’t
directly Invoke any procedures which acquire any other SIRs,
except, of course, the Yracigpicnt procedurs” of DIRECSCAN.

The following intrinsics are always invoksd by the dlrectory
uncallable intrinsics:s

GETSIR/RELSIR - to acquire and release the directory
EXCHANGEDB - to shift to the DDS and the directory
space data segment, if necessary N
ATTIO - if an i/0 is requirsd. 1i/0 will not be .//
required only if the necessary directory
block(s) is already in the DDS.

The directory routines access SYSGLOB +62 (system disc address) and
SYSGLGB +44 (DIRBASE).

2.3.1.2 RETURNS

All directory uncallable intrinsics, except DIRECLOGON/DIRECLOGOFF,
are double procedures and use the following returns [(shown are
(S~0), (S=1) and "cc"; these will be referenced in the various
intrinsic descriptions to show the possible returns from the
particular intrinsicl:
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failure will occur herorse the zsntry hlocs ara antirzsly full.
Simulation has shown that the entry Hlocks will h2 hetwaen 719 = H2H
full wnen th2 Tirst failure occurs 2t A lavel. Thus, the practical
limit of nuither of zsntriss at a lavel is anout 304 theoretical
limit. The =ZRs shows thhese practicel liuvits for entries per leval,
hased on 30.55. otz that this is the 2xpacted utilization at the
first tailurs: 1t way b2 possible to still Add 2ntries which will
ha2 accepted 17T they fall within uartially fvll entry blocks, or
distribution is gsnssinle.

Simulation nas clso s.:own titat, hatore railure, the entry blocks
are 7o = 80% Tull on ths avoraj . 90 to calculatz2 thz space uss=d
during noriual coeration, the z2rlie2ctive entry block Factor to use
snould b2 about 35 orY the acgtuel mlocY rfactor. 1he fornula for
thne spacz2 usad by tas <irectory in 2 -5, nses tiess practiical
nlock ractors in the ceiling s2xurassicns, which ars tihe nuuaber of
eantry Hlocks usada oy .o indicat=r =2ntriss. 1h2 Tormula is A
simplificatinn or:

space vituay 3

+ indzx/=ntriss [or acccounts +3+3%a/10,15

+ (#accounts) o (indev/2ntries 7or arouys) +ax(i+2%1/7.3)

+ (#accounts) % (indz2x/2ntries for usars) Tax(l+2%u/10,10)

+ (#Farovuws)  {lafa2x/entrizs for ftilzs) a*n¢( C+2%F/32.09)
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These initial parameters are common to all these intrinsics and serve to
define the target by specifying:

1. What level is the desired target (file, group, account, user);

2. If this is a shortened search, where to start. This occurs in the
case of finding an entry in the logon group or logon account. The
JIT contains index block directory pointers to the logon account
group index block (subtree of groups in logon account) and logon
group file index block (subtree of files in logon group). One of
these pointers can be passed to the directory routines to bypass one
or two levels of the search.

The parameters serve these purposes as follows:

TYPE. (11:2) = ENDLEVEL = the final target level:
g file

1 group

2 account

3 user .

}
@
>

@ GLOBAL - Full global search: ANAME [GUNAME [FNAME]] used (depending
on level). INDEX ignored.

1 LOGON ACCOUNT - Group or file in logon account. INDEX is directory
pointer for the appropriate account group index block
(cf. JIT). GUNAME [FNAME] used as required.

2 LOGON GROUP - File in logon group. INDEX is directory pointer for
the appropriate group file index block (cf. JIT).
FNAME used.

TYPE. (13:3) = STARTLEVEL = specification of starting subtree for search:

INDEX may contain a directory index block pointer, as defined by TYPE. (13:3).
A11 name parameters are 4-word arrays, right padded with blanks, containing:

ANAME account.
GUNAME group or user name, depending on TYPE.(11:2)=3.
FNAME file name.

Each is used as dictated by TYPE.(13:3). .
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cc  (S-9) (s-1) Meaning
CCE 9 2 Successful return.
ccL @ 2 I/0 error. (Currently never returned. The
routines SUDDENDEATH (4) upon detecting any
i/o error.)
ccG 1 2 Duplicate name on insertion.
2 n Non-existent name at some point in search. (S-1)
indicates the level of the non-existent node:
g file
1 group
2 account
3 user
3 n User does not have SAVE access to <n>:
1 group
2 account
4 n No room. Insertion failed because subtree can-

not accommodate any more entry blocks. n% of
total entry space actually in use.

5 1] No room. More than 65K entries. (Currently
never returned because of block sizes).

6 n No room. System directory has no room to ac-
commodate <n> contiguous blocks.

7 )] Entry cannot be purged because it (or some
constituent of its subtree) is in use. See ERS
for in-use conditions.

8 n Permanent file space 1imit would be exceeded for <n>:
, 1 group
2 account -

Every routine can return CCE, CCL and certain CCG failures. Those CCG failures
possible are noted in the descriptions. For any CCG failure, the directory is
left in the state when called - no part of the operation has been effected.

General Directory Entry Manipulation

CALLING CONVENTIONS

A11 of the following uncallable intrinsics use a call of the following form
(appended by additional intrinsic-relevant parameters):

DOUBLE PROCEDURE directory (TYPE, INDEX, ANAME, GUNAME, FNAME, ...);
VALUE TYPE, INDEX, ...;
INTEGER TYPE, INDEX, ...;
ARRAY ANAME, GUNAME, FNAME, ...;

ODPTIAN FYTEDRNAL - 17
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2.3.2.4 PURGING

o

The following uncallable intrinsic attempts to purge the designated entry
and all of its subtrees from the directory:
DOUBLE PROCEDURE DIRECPURGE (TYPE, INDEX, ANAME, GUNAME, FNAME);
VALUE TYPE, INDEX;
INTEGER TYPE, INDEX;
ARRAY ANAME, GUNAME, FNAME;
OPTION EXTERNAL;

A1l parameters are described above.

Purging proceeds as follows:
FILES - The directory entry is removed.
GROUPS - A1l files of the designated group are FDELETEd and removed
from the directory; and the group entry is removed. [In performing
a DIRECPURGE of a group, the following filespace accounting con-
sideration is made: the Number of sectors released via FDELETE
are accumulated and subtracted from (the group entry, which o
remains if any of its files are in use, and) the account entry. .’
This is the only content-dependent action performed by any of the
uncallable intrinsics in this section.]
USERS - The entry is removed.
ACCOUNTS-A11 users and groups of the designated account are purged (as
above) and the account entry is removed; unless all groups and
users are not removed.
As noted in the ERS, certain conditions will preclude the removal of an entry.
No father node will be removed unless all its sons have been removed.
This intrinxic obtains the FILESIR (before the directory SIR), when purging account,
group or file entries.
The possible returns are:
CCE
CCL
cce 2,7

2.3.2.5 SCANNING/UPDATING .
For background information about the following routine, refer to the discussion
under "DIRECTORY-OVERVIEW". The following routine traverses a designated sub-
tree in preorder, visiting (by invoking a parameter-procedure) each entry encounterec

20
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2.3.2.2 INSERTION

The following uncallable intrinsic inserts an entry into any level of the
directory: '

DOUBLE PROCEDURE DIRECINSERT (TYPE, INDEX, ANAME, GUNAME, FNAME, NTRY);
VALUE TYPE, INDEX;
INTEGER TYPE, INDEX;
ARRAY ANAME, GUNAME, FNAME, NTRY;
OPTION EXTERNAL;

TYPE, INDEX, ANAME, GUNAME, FNAME are described above.

NTRY is words (4:n) of the appropriate entry as shown in Figures 2.1-A,B,C,D,
[n is the last word.] Space for index pointers (as required) must be
providad, but their contents are supplied by DIRECINSERT: account user index

blocks and account group index blocks are established for new accounts; and
group file index blocks are established for new groups.

The possible returns are:

CCE-
CCL
¢éé 1,2,4,5,6

2.3.2.3 FINDING

The following uncallable intrinsic locates and returns any directory entry:

DOUBLE PROCEDURE DIRECFIND (TYPE, INDEX, ANAME, GUNAME, FNAME, NTRY);
VALUE TYPE, INDEX;
INTEGER TYPE, INDEX;
ARRAY ANAME, GUNAME, FNAME, NTRY;
OPTION EXTERNAL;

TYPE, INDEX, ANAME, GUNAME, FNAME are described above.
NTRY must be Tlarge enough to accommodate the entire entry, which will
be returned on successful completion.

The possible returns are:

CCE
CCL
cce 2

19
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in RECIP:

INTEGER ARRAY
ARRZP (*) = Q+2,
ARRQ1 (*) = Q+1;
INTEGER
DELTAQ = Q+9;

PARMSDISPL ;= PARMSDISPL ~DELTAQ;

TOS

= ARRQP (PARMSDISPL);
ROS := ARRQP
TOS := ARRQ] (PARMSDISPL);

The directory can be released* (unless the DDS is changed) by RECIP,
using SIRS as follows: ~

, )
TOS := SIRS; ./

RELSIR (*,*);

RECIP can simply examine NTRY (e.g. to list it), can alter NTRY,
or alter any part of the DDS*, provided of course, that the contents
of the DDS remain consistent. [Refer to the DDS description in
"DIRECTORY-QVERVIEW" for definitions of the references that follow.]

RECIP can make use of WORKAREA, for its own needs.

RECIP can change AREA A and/or AREA A DESCRIPTION*, but must set*/
DB+142 ["DADIRTY"] to TRUE if either is changed. [NTRY will
always be in AREA A when RECIP is called.]

RECIP can change AREA B and/or AREA B DESCRIPTIUN*, but must set

DB+164 ["DBDIRTY"] to TRUE if either is changed. [The
index block for the subtree containing NTRY will always be
in AREA B when RECIP is called.]

RECIP can invoke any directory routines, from the stack. [The
caller must respect all SIR orders, however. ]

RECIP can, in general, avail itself of any information in the .
DDS; e.g. DYNAMIC GLOBAL AREA and STATIC GLOBAL AREA.

*see, however, restrictions on "bracketted" visits, below.
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(’\5 DOUBLE PROCEDURE DIRECSCAN (TYPE, INDEX, ANAME, GUNAME, FNAME, RECIP, PARMS);
\‘ VALUE TYPE, INDEX;

INTEGER TYPE, INDEX;

ARRAY ANAME, GUNAME, FNAME, PARMS;

INTEGER PROCEDURE RECIP;

OPTION EXTERNAL;

The first five parameters are used to define the subtree desired as will be
described later. The last two are used for the "visit" of a node.

For each target entry hit in the designated subtree, the following procedure-
provided by the caller- will be invoked:

INTEGER PROCEDURE RECIP {(NTRY, LEVEL, PARMSDISPL, SIRS);
VALUE LEVEL, PARMSDISPL, SIRS;
ARRAY NTRY;
INTEGER LEVEL, PARMSDISPL;
COUBLE SIRS;

‘‘‘‘‘ The procedure is.passed to DIRECSCAN via the RECIP parameter. It
is invoked with DB at the directory data segment (DST #20) and the

. directory SIR locked. NTRY is a pointer to the current directory
entry being visited (note that this is a pointer into the DDS); and
LEVEL indicates the kind of entry:

g file

1 group
2 account
3 user

PARMS - as passed to DIRECSCAN - is an array of information relevant
only to the caller's application and will be: passed to RECIP
by DIRECSCAN. It can contain parameters required by RECIP as
well as space for "OWN variables” of RECIP; none of its con-
tents is pertinent to DIRECSCAN. Because PARMS is a stack
array, it is "passed" to RECIP as a negative, DIRECSCAN, Q-
relative displacement, PARMSDISPL. RECIP must subtract delta-
Q of its stack marker in order to access the first element of

. PARMS from the DDS. For example:
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TYPE.(10:1) meaning "all of <endlevel>" .:>
TYPE.(7:3) (leaflevel) '
Q0 Files

T Groups

<allflag>

<tolevel>

2 Accounts
3 Users

In addition, <hitflag> (TYPE.(6:1)) indicates that every node encountered
(i.e. those hit in finding the root) should also be visited. This seemingly
complex notation can be summarized by the table on the following page:

2N
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[RECIP is not as unrestricted as indicated ahoye for certain, "bracketted"

visits of particular DIRECSCAN invokations, specified below.] RECIP
cannot release the directory (using SIRS) if it alters the DDS; but
should release it if performing actions possibly causing an indefinite
wait (e.g. non-disc i/0; PUTMSG; etc.) RECIP returns an indication to
DIRECSCAN of how to proceed with the traversal, and also an indication
of whether the directory was unlocked or not:
RECIP.(15:1) = SIR action
# directory SIR was released
1 directory SIR was not relLeased
RECIP.(13:1) = scan continuation
# continue traversal
1 skip this entry's subtrees (i.e. visit the
entry's "brother" next)
2 stop traversal (i.e. return to DIRECSCAN
caller).

RECIP should not re-acquire the directory SIR once it is released.
RECIP should release all resources it has acquired before returning
to DIRECSCAN; DB must be at the DDS on return.

DIRECSCAN Subtree Definition Parameters

In order to specify the subtree desired, it is necessary to supply:
a. Domain - global, logon group, logon account.
b. Subtree root - e.g. an account; all groups of an account etc.
c. Leaf level

TYPE is extended to supply this information. [note that in the previous un-
callable intrinsics only domain and (one) node had to be supplied.] TYPE
specifies the following request to DIRECSCAN.

"VISIT <tolevel> OF [<allflag>]/endlevel> STARTING AT «<startievel>"
where

TYPE.(13;2)
Q System root.

<startlevel>

1 Account group index {supplied)

2 Group file index (supplied)
TYPE.(11:2)

0 Files

<endlevel>

1 Groups
2 Accounts
3

Users
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D
The preceding table shows, in brackets, the additional entries visited when .
TYPE.(6:1) is set. RECIP can only examine or alter NTRY for these visits

(setting DADIRTY if altered) and must leave the DDS otherwise in tact.

An extra GETSIR is performed before calling RECIP for these entries so that
an attempt to RELSIC will be ineffective.

The table is simply a summary of the effects of TYPE extended to include
<allflag>, <tolevel> and <hitflag>. It is useful when the desired subtree
is pre-determined. However, the formulation of TYPE by sub-fields may be
necessary if the subtree is not known beforehand (e.g. user specification).
The reader is referred to the command interpreter procedure PRODUCEPARMS

for a routine which analyzes a subtree specification and forms the appropri-
ate DIRECSCAN parameters.

The possible returns from DIRECSCAN are:
CCE ~,

ccL ' .

cCG 2

CCE will be returned if the tree is found; this includes a null tree (never
invoking RECIP) or a traversal stopped by RECIP.

Special File Entry Manipulations

The following uncallable intrinsics have been provided to account for
special considerations for:
a. permanent file space accounting
b. file security A
A1l these intrinsics apply to files (actually directory file entries), and
three of them always use global domains. For these last three, the TYPE and INDEX -
which are @, @ implicitly - have been replaced with NUMSECTS, a variable
used for file space accounting.

To minimize the possibility of the directory containing a file entry pointing
to garbage, the file should be fully created on disc before DIRECINSERTFILEing .
and removed from disc after DIRECPURGEFILEing.
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The first five parameters have the same meaning and usage as \ﬂi>
described in DIRECFIND. .

FRETURN will contain the following on a successful return:

FILE
POINTER 2
GROUP :
)

SECURITY ‘ )
ACCT SECURITY {

AW —O

TYPE.(13:3)

|

The numbers on the right show the amount returned depending on
TYPE.(13:3), the search domain. In other words, each account/group
encountered will be used for FRETURN. These securities are to be used
along wifh the file security to determine the user's access to the file,
using ACCCHECK. [If FRETURN (2:4) is initialized to the logon group

and logon account securities (c.f. JIT) then the true group/account
securities for this access will be found in FRETURN (2:4) on return =~
from DIRECFINDFILE.] .,

This intrinsic makes no other provisions for security or filespace accounting.

The possible returns are:

CCE
cCL
CCG 2

2.3.3.3 PURGING

The following intrinsic is used to remove a file entry from the directory
and decrease the account/group filespace counts by the sectors used for
the file:

DOUBLE PROCEDURE DIRECPURGEFILE (NUMSECTS, AN, GN, FN);
VALUE NUMSECTS;
DOUBLE NUMSECTS;
ARRAY AN, GN, FN;
OPTION EXTERNAL;
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‘ 2.3.3.1 INSERTION

The following uncallable intrinsic is used to insert a file entry into
the directory:

DOUBLE PROCEDURE DIRECINSERTFILE (NUMSECTS, AN, GN, FN, FADDR);
VALUE NUMSECTS, FADDR;
DOUBLE NUMSECTS, FADDR;
ARRAY AN, GN, FN;
OPTION EXTERNAL;

NUMSECTS is a positive double integer containing the number of sectors
that are allocated and are to be accounted for,

AN, GUN, FN are the account name, group name and file name for the in-
sertion. Note that they must be supplied (even for logon
group/account).

FADDR is a double containing the VTAB index in (§:8) of the first word,
and the sector address in the remainder of FADDR.

. The routine increments the account and group file space counts by NUMSECTS;
checks the counts against the limits; ensures that the user has SAVE access
to the group; and (if no errors exist) inserts FADDR in the directory.

Possible returns are:

CCE
cCL
cce 1,2,3,4,5,6,8

2.3.3.2 FINDING
The following uncallable intrinsic returns a file address and file securities:

DOUBLE PROCEDURE DIRECFINDFILE (TYPE, INDEX, AN, GN, FN, FRETURN);
VALUE TYPE, INDEX;
INTEGER TYPE, INDEX;
. ARRAY AN, GN, FN, FRETURN;
OPTION EXTERNAL;
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2.3.4 Logon and Logoff

It is necessary to perform some directory manipulations for logon and

logoff that would be rather cumbersome and inefficient using only the

above uncallable intrinsics. For this reason, the following intrinsics

were implemented. It was noted earlier that in order to prevent purging

of users, accounts and groups that were logged-on (providing fast-access
group and account file domains) certain counts were maintained. The
following two intrinsics adjust these counts for the designated user/account/
group, and perform other actions necessary for logon and Togoff.

The following intrinsic

1. Finds and returns to pre-defined locations:
a. the user entry to stack DB+30
b. the account entry to stack DB+50
c. the group entry to stack DB+80

2. Increments (to prevent purging):

a. the user entry logon count
b. the account group index block puinter count
c. the group file index block pointer count

INTEGER PROCEDURE DIRECLOGON (Z, JMATENTRY, D1, D2);
VALUE Z, D1, 02;
INTEGER Z;
ARRAY JMATENTRY;
DOUBLE D1, D2;
OPTION EXTERNAL:

Z must be P.
JMATENTRY is a stack image of the pertinent JMAT entry.
D1 and D2 are ignored.

Returns:

(Condition code unchanged)
DIRECLOGON=
P fully successful (all counts incremented)

1 group does not exist (only user entry logon count incremented)
2 user (and possibly group) does not exist (no counts incremented)
3

account does not exist (no counts incremented)
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~ NUMSECTS is negative double integer containing the number of sectors
that will be released.

AN, GN and FN are the account name, group name and user name all of
which must be supplied and existent.

To use this intrinsic, it is necessary to have DIRECFINDFILEd the file at
some time. NUMSECTS, derived from the file label, is passed to DIRECSCAN
in order to decrease the account and group filespace counts. No provision
for file security is needed, since the caller has supposedly already de-
termined that the user has WRITE access to the file.

The possible returns are:

CCE
CCL

[No CCG return is applicable because AN, GN, FN must exist since the
file exists, and the caller has accounted for file security and in-use.]

‘ 2.3.3.4 EXTENT ADDITION AND REMOVAL

The following intrinsic is used to adjust the account and group filespace
counts, intended for extent addition and removal:

DOUBLE PROCEDURE DIRECADJUST (NUMSECTS, AN, GN);
VALUE NUMSECTS;
DOUBLE NUMSECTS;
ARRAY AN, GN;
OPTION EXTERNAL:

NUMSECTS 1is the positive/negative sector adjustment to be applied
against the account and group;

AN and GN are the account name and group name.

This routine simply adjusts and checks the filespace counts of the indicated
account and group. Again, AN and GN are assumed to be existent since they
are derived from some existent file.

The possible returns are:

CCE

CCL
cre 9 AN
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The following discussion concerns tiie actual inplamentation of tha
directory routines. uJvarvizsws of the hasic algoritihms used havs
already been given, and wucn of the actual details will therefore
be self-evident frow the listings directly. This discussion, then,
serves &s a quide to the listings, and thz listings should bs used
in conjunction with tae rollowing descrigtions.

Haming Conventions

Being uncallaole intrinsics (i.2. Jrocecftires), thz directory
routines allocate no jlz2bal storane. They clo, howsver, nakxs use of
nlobal storecsz availaolz to tnei in tine DIRECLTORY DATA SEGMZNT
(LDS), and the LDIRECIURY SPFACE D4TA SEGHENT. [heose two data
seguents are Tirst initialized by the conficurator, and the
inforwation is subsz2auently maintained by the dirzctory routines.
The information of these ata seanents is assumerd to be consistent,
and no special cnecis 1or garhayge data 1s made (in thz data
sagients and iuwpglicitly in the directory as a wihole).

The first sevan pages of the listing are definitions of entry and
index content rdisplacswments end fizldss sonie systaii alobal
informations definitions of tos Dty and DIRECLIORY S#ACE DATA
SEGhENT (DInSPACE) contentss tlans and flaa fields {or the
directory ronutinessi and niscellan=20us stack dzclarations. [he
dascriptions taet follow will present the naming convantions
enmployad. 1he naxt sa2ctinn will ~“e2scribe the mesaninas of somz2 of
the variables.

flord displacaments into <eleimtents Aarz rznoted by prefixing the
contant identirfizsr oy a l2tter rayurzsanting tne eleauent typetr A, U,
iy U and [ (inrdex). btl=aznt sizas ars =0UuAlEd to loentifiers rauiad
HgSIZe. izl defiﬂitions ar= surfixed oy ¥,,,r", such as
XPURGEFLAGE.  Lr2 content displac2.3nts of indax hlock prefixes are
prefixed by “Hh_...“.

tach lavel of the dirzctory 15 raur2santed by a uniguz nunber theat
is us=2a consistentlys

J riles.

1 uroups.

Z Accounts.
3 ussars.

Kaefer to tne dizaraw iivan sarlier in this Section of the DDS and
to tisurs 2.2-2, for dafinitions of tiie arzns an~ variables
descripad bslow. Reazubar, the DS containg two pealirs of "twin

areas: ARIA A / AwEA A UESCHIPTIG. and aqdd b / Anéa 3 bEscrIZTIC @

information, wositioned in the sansz ralative order. Ihe

ine two descriotion arsas contalin tha exact sawme Kind of
isplaceents from thz m2ainning of the -lescription areas for bhoth
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fij? For logoff, the next intrinsic performs the following actions as directed
. by the caller's indication of which entries were found on a logon (attempt).
1. Finds the account entry, user entry, and group entry
2. Decrements
a. the user entry logon count
b. the account group index block pointer count
¢. the group file index block pointer count
3. Updates and checks the account and group connect and cpu times.
LOGICAL PROCEDURE DIRECLOGOFF (MASK, JMATENTRY, CONTIME, CPUTIME);
VALUE MASK, CONTIME, CPUTIME;
INTEGER MASK;
ARRAY UMATENTRY;
DOUBLE CONTIME, CPUTIME;
OPTION EXTERNAL;
MASK is the integer returned by DIRECLOGON.
JMATENTRY is a stack image of the pertinent JMAT entry.
. CONTIME and CPUTIME are (if MASK=Q) the connect time and cpu time.

Returns:

If MASK <> P then 9@

If MASK = then
.(15:1) Account connect time exceeded
.(14:1) Account CPU time exceeded
.(13:1) Group connect time exceeded
.(12:1) Group CPU time exceeded

[Note that the time counts are always incremented, and the "time
exceeded" indications are just warnings.]

-
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Y
INDEX BLOCK PREFIX ( 1§ WORDS )
¢- FILE B 1
1~ GROUP . INDEX SIZE {6 WORDS)
2- ACCT 6 BITS
3- USER L |
B N
BLOCK SIZE (SECTORS)
PURGE FLAG 6 BITS
‘——, [——L |
MISCWD :
,"}(\ #|1]pTY| xsize BSIZE |9 INDEX BLOCK INFO.
Yop ! XCOUNT 1 NUMBER OF INDEX POINTERS
36:;"@ 2 IPCOUNT 2 NUMBER OF ACCESSORS* ’w
s~ e \3” ETOTAL 3 ENTRY TOTALS
.
EMISCWD 4)p PRTY EXSIZE EBSIZE |4 ENTRY BLOCK INFO.
5 N PINDEXP 5 INDEX POINTER OF FATHER
s 6
7 7
PNAME NAME OF FATHER
10 8
11 9
* THE COUNT IS INCREMENTED BY EACH ACCESS THAT USES
AND RELIES UPON A POINTER TO THE INDEX BLOCK, IE, IT
IS GUARANTEED NOT TO BE PURGED WHILE THE COUNT IS
'y
7

Figure 2.4-A
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areas are defined by a comuon szt of ENJATEs. The names were
chosen to represant the contents of the corresponding word. Both
description areas are (not coincidsntally) entirely directly
addressable. lhese directly-addressable variables are defined for
each area in terms of these displaceients. AREA A DESCRIPTION
variables are preceded by "DA...", and AREA B DESCRIPTION variables
are preceded oy "DB...". Thoses dirsctory routines which are
generalized to operate on either area use displacements Based off
BASE, a variable setup to point to the pertinent areat where
possible, of course, the directly- addressable variable is used
(this usually is the cass when the tarqget is an index (must be in
B) or an entry known to be in A (entries appear in B8 only when
splitting blocks on insertion)). #hen necessary, AREA A is
represented by O and AREA B is represented by 1.

{Ahen possible, each content displacemant is defined by refersence
to the preceding displacament, so that variable
insertions/delations woulid b=z casiel.]

Procedures havs been namad according to a loosely-defined
convention regarding their "internalness'., Specifically, the most
basic procedures are named 4D,,.."; the next higher level procedures
are named "DIR..."i and only uncallable intrinsics are named
"DIREC...".

Data Structure

An overview of thes bhasic data structure usad has already been
given. The following description auguents the listings and gives
some of the implenasntation details regarding the data structure.
Only those variables which are not already self-evident will be
described.

I DIR=CLORY BLOCKS

The structure of the girectory on the disc has been described in a
previous subsection, where it was stated that the size of directory
blocks is not constant. Otherwise, tne standard block concept was
used, in which each block simply is the physical unit of transfer
and contains an inteqral number of entries (c.f. records). A minor
exception to this is index blocks which contain a prefix.

The prefix is very important. A diagram of an index block prafix
appears in rigure 2.4-A, It contains two words which describe the
characteristics of this index block, and all of its entry blocks
[MISCWD and EAISCAD]: levels elerient size; and block size. The
high order bit of thess words indicates whether this applies to an
index block (1) or entry block (¢0). The only other piece of
information that is n=scessary to fully characterize the block is
the nuuber of entrizs that it conteinst for index blocks, this is
in ths prefixs for entry blocks this is in the entry block’s index.
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1-73
INDEX ENTRY {6 WORDS ) &

® 1st NAME OF ENTRY BLOCX
1
IE1STNAME 2
3
IEPNTR 4 POINTER TO ENTRY BLOCK
IECOUNT 5 NUMBER OF ENTRIES IN e BLOCK

Figure 2.4-B
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Note that the "wisc" word and elemnent count fully characterize a
block. [Note also that not only can blocks at different levels be
of different size, but they can ba different even on the same level
(the only restriction is that all entry blocks of an index block be
of the same size).]

Additional information apgpearing in the index prefix is the pointer
count, indicating the number of accessors relying on a pointer to
the index blocks a count of the total numher of entriest and the
index pointer and naumz of the "father" of this index block. It
will be shown later tnat an index pointer and name are sufficient
to locate any entry in the directory.

The indices iiinediately follow th

2 Index block prefix in the index
block, and are diagrammed in figurs 2

e
14—Bc

2 DIRECTORY SPACE DATA ScGMENT

The diresctory space data segment (DI«SPACE) is shown in Figure
2.2-D. The swauping disc addrzsss of this Aata seguent is adjusted
to be coincident with the heginning of the directory disc aresas: it
is swapped directly to this area which is referenced during cold
load for initialization. In other words, DIRSPACE is as much an
integral part of the directory as is thes actual entry part.

Directory space is wonitored usina the bitmap in DIRSPACE which
lies between word 2 and LASTWOED (inclusively). FIRSTWORD is a
cycling pointer that points to ths first word to examine for
availability. The word pointad to by LASTWORD must be followed by
a word of zeroes. The bitmap shows allocation of the entire
directory disc ar=za: word(0).(0:1) reprasents the first sector (0)3;
word(l).(1:1) represasnts sector 177 etc. SBecause DIRSPACE is the
first three sectors. of the dirsctory disc areaj and the system root
index is the first allocated and must obviously pe at l=zast onej;
word(Q).(0:4) = 0, always. -

3 DIRECTORY DALA SEG#znT (DDS)

A diagrem of the DDS is shown in Figure 2.2-E. Its basic purpose
is to serve as a buffer and workinag drea for the directory
managenient routines. A breakdown into its najor areas and their
use has been described above., rollowing is a wwore detailed,
implenentation—-oriented description of thes contents of this data
segment.

The first 128 words are used- in addition to a miscellanesous
workarea- as the area in which stack arrays are noved, for passing
to and from internal dirsctory routines. These arrays include
names and/or wholzs entriess.

The next area- "DOynaic Global Area'- 1s set up on every call to a
directory uncallable intrinsic. [t contains infornation pertinent
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D
SIZE, resetting it wh2nsver it cowmes across an allocated page (O)"
If it finds PPSIZ= contiqguous panqss, it updates FIKSTAVAIL in
DIRSPACE (to point to the word conteining the neswly-allocated
pages) i allocates thent, using DIRAXXLLOCATZs and returns to the
caller of DIRALLOCATE. A return to the procedure body iliplies a
failure to find the pages hetwesn (and including) LUWLIM and uPLIA.

The procedure bhody of DIRALLOCATE uses FIND to examine, first, the
bitmap followine FIWKSTAVAILS and, if that fails, the portion before
FIRSTAVAIL.

DIRDEALLOCATE sinply calls DIrXXXLLUCATE to s=2t the appropriate

bits back to 1. The ¢PSIZE panses starting at PJ{R must already
have been allocatad.

Primitive utilities

DIRWRITE writes out the bhlocks containsd in WHICH [WHICH defines

the huffer area in auastion: O=A, I=353]. ©Because the block is

writtsan out, the ar=a can bhe considered 'clean, and the dirty flag

is always res=2t. If the block is an index block, then information

in th2 descriuption arza r=lating to the prefix updates the prefix

in the buffer area before the bleck is written. The routine , ‘
SYSABORTs if any error is detscted in the write (the [0OCB error .
code can be found in the X ragistery’.

DI KREAD reads at least one nlocx’s worth of paqges into WHICH,
starting at PulD in the +irzctory disc area. It returns
immediately if th2 pertinent buffer alrsady contains the requested
olock. If the buffer is “dirty", it calls DItWRITE to update the
disc. [The lonc sequencs of code in comients was an attempt to
achieve a very minor (if any) pertoruance increass dy not issuina a
disc read if all the paazss of the desirad nlock are imbedded
anywhare in the 0DS.] The disc r=ad is for the maximum number of
pages that the DDS can hold. Again, if an i/0 error is detected
the routine SYSAbLURYs, with the Iy 2rror code in the X register.
Once the appropriate block is read into the UDS, tne corresponding
dascription arsa nust bes set up. ior index blocks, this
information is ohtained frow tne indax block prefix. Therefors:

For index blocks, EACOuUiT an~d ez#ISCWHD are ignored.

Ine characteristics of & particular 2ntry hlock ars dz2fined by

[ECOUNL of th2 e2ntry block”’s index, and E.ISCAD of that indax’

index block prefix. llherefore:
For entry blocks, =ACCuiil is the number of entries in the
entry block (derived frow th2 2niry block’s index)i and !
ELMISCWD is the word characterizina the entrvy block, as .
defined by E I3C.D of the indzx hlock prefiv. -

So, froa tihe last two pJaraumeters (entrv hlocks) or from the index
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to the particular call and useful or necessary information that can
be used by internal routines or to correctly complete the request.
This inclnudes (DE-DL) for array movsssi an exact copy of the first
five parametsrs to the uncallable intrinsic (with INDEXP adjusted
to be the final targst index)3 security matrices that are
initiali zed and updated as each account/group is encountereds and
the return value from the initial GETSIR (DIRSIR).

As was described earlier, the DDS contains two buffers, A and B
and their corrasponding "description areas. The description areas
fully -characterizzs the contents of the buffers. The meanings of
the information contained is evident from the descriptions in
Figure 2.2-E. These description arcas are uszd for both index
blocks and entry blockss index blocks, however, make use of an

Mfaxtended" description arsa to contain information derived from the

index block prefix. {(#hen an entry block is read into the DDS. the
index block prefix “miscwA", EMTSCiiU, 1s used to set the MISCWD in
the appropriats description area for the entry block.]

rFollowing the two description areas are the "static global arsa"

containing invariant global information and the two buffers
(separatad by an Yoverrun areal).

Space Manageuent

DNRITEBITMAP siumply updates the disc copy of the directory space
bitmap, by writina out the current DIRSPACE bitwmap onto the
directory disc area. This is dons whenever the bitmap is changed,
due to an allocation/deallocation.

DIRXXXLLOCATE is a utility procedurs used by directory allocation/
deallocation

which simply changss ¢PPSIZE pages starting at PNTRIN to SETTIO: i.e.
changes the bits in thes bitmap corresponding to those pages to O
(allocate) or | (deallocate). It fALTs if it detects an allocation
of an allocated page, or a deallocation of a deallocated page. It
writes out the bitmap before returning.

DIRALLOCATE attempts to allocate PPSIZE contiguous pages, and (if
successful) returns the directory pointer of the first page. The
cc returns ares

CCE~- Successful allocation. pointer returned.
CCL- Can’t find PPSIZE contiguous pages. 0 returned.
CCG- PPSIZE is too large for the DDS as configured. O rsturned.

The subroutine FIND searches oetween the words of the bitmap
delimited by LOWLIM and JPLIM inclusive. [t does this by examining
two words at a time, and therefore may esxamine UPLIW+l (this is why
LASTWORD must e followed by a zero). In =xanining the bits, it
keeps track of the number of acceptable (i.e2. contiguous) pages in
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2.4.5 Management Primitives : .

2.4.5.1 INSERTION

DIRINSERT is the bhasic routine that insarts entries into a given
subtrees. The subtree is specifisd by INDEXPOINTER, which is the
pointer to the index olock represanting tire subtree. The entire
entry wust be located at DDS Db+0 onward. The possible returns
from DIRINSERT ares a subset of the r=sturns prossible from the
uncallable intrinsics:

0D~ Successful.
Other- See CCG returns 0,1,4,5,56.

Subroutine ZINSERT is the rontine that does the actual "spread and
insert" of a specified index or entrvy. It puts the entire eclement
defined by ELEMENT into the location PHTR (if it is non-0) in area
WAICH, moving all the =2lements following PWTR one element-width to
make room for the new ona., If PNTR is 0O, ZINSERT will determine
PNTR. Wote that the caller of ZINSERT has ensured that the element
will fit and found the placs for it at PNTR (if PNTIR is not 0). If
PNTR is 0O, ZIH3EHT uses DIRSCAN to find the point where ELEMENT
should be inserted (hy looking for exact/next). ZINSERT returns .
the pointer whare ELEMENT was inserted (supplied or determined by ‘

ZINSERT) . o

Subroutine ZNeWEWTRYBLOCK allocates an entry block and makes it
defined for thz subtree by creating the proper index for it. The
name of the first entry of the block (used for ths index, also) is
at NAMEs INDEXPLACE (if non-0) is the pointer in area B where the
new index should he put (IHKDEAPLACz can be 0, in which case the
proper place for the new index, according to NAME, 1s automatically
determined). If successtul, the routine resturns the pointer for
the new entry block. If soume failure occurs, the subroutine
returns directly to DIRINSERT’s caller with the proper error
indication.

/

Subroutine ZSE[ merely initializes the following variables in
anticipation of a '"distribhution" (on entry, ZT is the total number
of entries (including the nsw one) involved in the distribution):

ZTOTAL 3= ZT * entrysize.
ZH' and Z2H2 are a division of zt into halves.
(if ZT is odd, ZH2 will bs the greater one)
ZHALF 1 and ZHALrFZ ars the word squivalents of ZHI and ZH2.

Subroutine ZDISTRIBUTE uses the variables set up by ZSET to divide
the overflowing entry block in arca A, to equal entry blocks in
area A and arza £. It writes thess new entry blocks on the disc. ‘I'
The wmain procedure body follows the algorithm described earlier for
insertion. It first resads in the dzsinanated index block (,makes a
check that there are fewer than 65K entries in the subtree (!)) and
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block prefix, the entire description area is initialized.

DIRNEWINDEX sets up description area B to he a null index block
with the specified attributes:

[BSIZE is the index block si ze.
[LEVEL is thes level,

EBSIZE is the entry block size.
ESIZE is the entry si ze.

Computer
Museum

The caller must ensure that area 5 is clear and can accept the
initializations and must also have moved the father name and index
pointer into DBPNAME and DBPINDEXP. Once area B is initialized, it
is written out onto th2 area OIRNEWINDEX has obtained using
DIRALLOCATE. The returns are:

CCt~- okay.
CCG- IBSIZE or EBnSIZE is too large for DDS as configured.
CCL- can’t allocate IBSIZE contiguous pages.

DIRSCAN is the general routine that searches arsza A or area B for a
given element:

ENTRYWAME (a2 wisnomer) is the DDS address of the element name,
TYPE/ANHICH. (1332) is the type of request:
0 Search fcr exact element match.
I If no exact match, return next element.
2 If no exact match, resturn preceding celement.
TYPEZWHICH. (1521) i{s the area to scearch:
O Al
1 B. :
[All combinations of TYPE/WHICH are symbolically defined,
globally].
A DDS pointer is returned:

CCG=~ Exact elemient returned.

CCL- Next (precedingl elenient returned,

CCE= nO exact or naxt [precedingl element found. Pointer to
"oseudo element," beyond last [(before first] returned.

Currently, a sinple linsar search is mnade for the element exactly
matching, or the "lowest" element "greater!" than the target,
ENTRYNAME. That will be the exact hit, or the place where the
target, logically, falls. [Some imgrovement might be obtained by
simply changing the implementation of this routine to a binary
search. ]
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2 FINDING ‘l'"

DIRFIND will locate an entry of a specified subtree. The subtree
is represented by the index block pointer, INDEXPOINTER; and the
entry naime is expected to be found in DDS DB+0 thru DB+3. If not
found, 0D is resturned; otherwise,

(S-0) Address of entry (always in area A).

(S-1) Address of entry’s entry block index (always in area B).

The algorithm consists simply of reading the index block$ finding
the containing entry olock (DIRSCAi exact/preceding)s reading the
entry blocksi and locating the entry.

3 DELETING

DIRREMUVE simply removes ELEMENT frow area <WiICH>. It sets
DxDIRTY3$ decrements DxXCOUNI3$ ana adijusts DxUSED. It removes the
element by pertorming a move of ths following 2ntries over the
target. If this is an entry block that is thareby deplsted, its
space is deallocated. [Retmember that while sntry blocks are
deallocated whaen enpty, index blocks remain as long as their parent
axists.]

0

Uncallable Intrinsics .

The routines dascribsd above are agenzsral procedures that operate on
the data stricturs or tha directory, ignoring the contents of the
entries that they manipulats. In fact, thesy are gesnerally ignorant
even of the hisrarchial structure, and operats only on one level of
a subtree. Tne following procedures effect the extensions
nacessary for the nierarchial stricture and other content-dependent
considerations (i.e. germanent file space and sscurity).

Obviously, these routines maks use of the "one=-level!" procedures
descrioed above.

Generally, the iwplamantations of the actual uncallable intrinsics
follow directly frowm the descripticns already given. Therefore,
only comments and unusual operations will bhe described for the
uncallabls intrinsics.

I TWO UGTILITY PROCEDURES

DIRSTARTOFE is used by almost every uncallable intrinsic. A great

part of the parameter specification of the different uncallable
intrinsics is identical (TYPE, IKDEXx, ANAM=z, OUNAME, FNAME, ...).

This is becauss thess paramsters essentially serve to define one
target, which is to bs inserted, found or renoved. Thus, thes sstup

for the operation is the same for thes different instrinsics, with ”
daviations occuring onc2 the taraet is establisned. The
specification of this target can he non-trivial (admitting to any
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tries to locate thz 2ntry block that is to contain the target entry
by using DIKSCAN on the index block, lookina for an exact/preceding
hits, If therz is no such blcck, it will consider the first entry
block for the insertions and if no entry blocks exist at all, it
will create a new one (and index) using ZNEWEWNTRYBLOCK (plus setup
of area A) and insert the target entry in the new entry block in
the normal fashion,

Once an entry block has besn determinad, a test is made to s=e if
the entry will fit into the entry block. If it will, the entry
block is read in, the entry is inserted (using ZINSERT), some
variables are updatad to reflect the new entry, the name in the
index is changed (in case the new entry is the first of the block),

and the entry dlock and index block Aare written out,

If the entry dossn’t fit into the entry bhlock, then =sither a
distribution with an existing (l~ngical) neighbor block, or
distribution with a2 newly=-allocatzd =2ntry nhlock mnust occur. It
will be distributad with a neighbor it ons exists and 1If ths total
number of entries of the two blocks (plus the new one) is less than
GOODPERCENYT of the total nuimber of entries that can be accomodated.
[If there is only one neiahbor, it is choseni if there are two, the
one with the lower nuimber of 2sntriss is cnhosen.] pdote that- at
this point- no entry olock has actually been read as all
calculations were made using the entry counts of the indexes,

If a distribution of two existing blocks is attempted, the lower
on2 is read into arsa A, and the higher one is read into the DDS at
the address iummediately following the last entry of the lower
block. This results in one, ovsetflowing entry block in A, into
which the new entry is to be inserted. Area B may be destroysd by
this operation (if it isn/t, it will be by the following
distribution). After kluging some area A Adescription vairiables so
that the entire (overflowing) block is considsred, the new entry is
inserted with ZINSERT. Assuming no Aduplicate entry exists, the
whole mess is now distrinuted into entry blocks in both area A and
area B by ZDIsIrIBdrz, which writes out the two entry blockss the
indexes are corrected and tnhe index block is written out.

Wnen distribution with a new block is required, the existing entry
block is read into arsa Aj space for a naw entry block, and a naw
index, is established by ZNeWENTRYBLOCK: the index is updated and
the index block written out. A null entry block representing the
newly-allocated one is set up in area 3. The existing entry block
is "overflowed' by a ZINSERT of ths new entry, but it is
distributed between the old and new hloack by 4ZDISTRIBUTE (writing
out both entry blocks). The index block has already been updated
and written out,

39



2.4.06.

2.4.6.

DIRECTORY
backward, until the root is r=ached. .j

2 INSERTION

DIRECINSERT performs a DIRSTARTOFF and- once index blocks are
allocated for groups and users (accounts) or files (groups)- does a
DIRINSERT of the entry. If any error is dstected, any index blocks
allocated must be deallocated.

DIRECINSERTFILE calls DIRSTARTUFF (with the options of incrementing
filespace counts and checking save access) and then performs a
simple DIRINSERT of tne directory file pointer entry, as supplied
by the caller.

3 FINDING

DIRECFIND performs a simple DIRFIND, after the target is positionad
by a standard call to DIRSTARTOFF.

DIRECFINDFILE performs the same actions that DIRECFIND does, except
that the file pointer and file s=curity (possibly) are returned
(instead of the entire entry). Both grouv and account, just group, .
or no file securitiss are returned ds2pending on Ystartlevel' as
described in the previous definition. :

)

. g

4 PURGING

As described =arlier, the algorithm for purging consists of
scanning the targst subtrze in endorder, deleting a node only if
its entire subtree is deleted. The routines that perform this use
the following conventions: =ach raturns a double representing the
total numbher of filz sectors removed (as returned by FDELETE), with
CARRY set if the entire entry/subtree has been removed. The purge
procedures are diviged into: a procedurse which removes a subtrees
four procedures dessigned to reuove entriesi and the actual
uncallapble intrinsic procedure. As iiight he expected, the routinses
for the "higher" levels make use of the “lower" level routines,
possibly causing several layers of recursiont the uncallable
intrinsic calls an entry purge procedure, which may call the purge
subtres perocedure, wnich in turn will call an entry purge
procedure, which may again call the purge subtree procedure, and so
on.

DIRPURGESCAN is the "purge subtree®® procedure. The index block for
the target subtres is located in area B on entry, and the procedure

is passed the appropriate “entry purage" procedure in PURGER. It
simply scans 57s indsx bhlock, reading in each entry block and
attempting to purge cach entry using PURGER. If an entry block .
becomes dzpleted, the index is rewoved (the entry block has been
deallocated by DIRREMOVE called from PUSOCER) 3 otherwise

CDIRPURGESCAN updates the dirsctory by writing out each non-empty
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Hstarting point" and any target lavel). 7T1he essential purpose-of
DIRSTARTQOFF, then, is to thread through the diractory hierarchy,
performing some useful functions as it goes, and winding up with
the final target defined by one name and one index defining the
subtres.

DIRSTARTOFF analyzes the specification part (first 5 parameters)
for directory uncallanle intrinsics, and performs any directory
accesses necassary to leave:

XINDEXP to the index block pointer of the target entrys and
DB+0 thru Dp+3 to the target name.

In addition, the following DDS variables are initiali zed:

ADJUST to the stacyx (DB-uUL) (for movesls

KTYPE to the TYPz uarameters;

XANAME, KOouMNAME and XFuaime to the corressponding stack
addressess

KASEC and AG3EC to the security matrices of the account/group
as (if) encountered: -I1,-1) indicate not encountereds and

SIRRETURN to the inital GeETSIH (DIASIR), performed
by DIxRSTARTUFRE.

Input parameters:

PAKR 1s stack address of intrinsic’s parameterss

HUMSECTS, 1if specified, is ardded to account and group filespace
counts.

RECIP and PARMS, if specifierd, causss cach entry actually
encountered, to be visited by ReCIP (passing in PARMS),
like DIRECSCAN; and

if only PARMS specified, then S access to group is verified.

This procedurs resturns 0D, 1f successfuls or a double word
identical to thz CCJU returns for th=z uncallable intrinsics
described earlier.

Iinplementation follows directly frou the description given above.
Basically, it consists of an initielization portion, followed by a
switch transferring control to the code necessary te handle the
nstart" level of TYPE.(13:3). Each level automatically drops to
the lower level, until the Yend" level is hit. At each level, the
following processing is performeds

e Actually find the relevant entrys;

2. [Check for save access;

3. [(Bunp the filespace countil

4, [Visit the zntrysl

5. And s2t XIHDEAP to thz next ‘subtreesh,

DIRRESET is usad by routines when they determine that the filespace

counts of the [aroup [and account]] of the current access need to
bes adjusted, by iUK3ECTS. Using DorInDziAr and DBPWAME, it traces
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)
GeTSIRRESULT)Y, which is to perform the actual visit. ‘

DIRSCANTREE performs a normal scan by reading in the appropriate
index block, reading in each 2ntry block, and "hitting" each entry.
But because RECIP can rzlease the directory, the DDS and the
directory may nave changed. ror exauple, perhaps the directory was
released by ReCIP and some entry close to the current point of
traversal is resmoved. I[In other words, nothing about the directory
can be guarantzed, For this reason, DIRSCANTREE uses the pointer
reference count mechanism to ensure that at lezast the current index
block will remain, and finds the "“next" entry by saving the "next"
name (in the stack) and performing the find using only the index
block pointer (known to be existent) and a "candidate" for the next
name (wnhich may or may not exist). ULike DIRDOENTRY, DIRSCANTREE

ad justs PARMS so that it always contains the correct Q-relative
displacement for RECIP. The index is always restored after
returning from DIRDOENTRY, and before leaving DIRSCANTREE the
pointer reference count is decremented. Note that the use of
DIRSCANTREE and DIRDQENTRY in this way results in a recursion
similar to that effectad by the purge routines, but purging is a
traversal in andorder.

DIRDOENTRY 1s responsible feor performing a proper visit of the

entry using RECIP. E&ntry ELEMENT of level, LEAFLEVEL, is visited -
by passing PARIS (adjusted) to RECIP, as described ecarlier.
DIRDOENTRY saves information it (or subseqgrient routines) needs
perforuis the calli possibly re-locks the directory SIR and restores
some informationi and either invokes DIRSCANTREE for ELEMENT’s
subtree or simply returns, devending on whether LEAFLEVEL has yet
been reached or not. [The reason LUIRDOENTRY is separate from
DIRSCANIREE is that zither of thew may be called from DIRECSCAN:]

~.

DIRECSCAN calls DIWSTARTOFF in a standard fashion, or reqguesting
visits, depending on ¥hitflag", TYPE.(631),. when DIRSTARTOFrF
visits entriss, it is dspending on D05 addresses to continue its
operation: it does not perform the save/restore that the normal
scan procedures do, and that is why RECIP is restricted in the
actions it can perforu when operating on entries visited by
DIRSTAKTOFr. DIRECSCAN then calls DIRSCAMTREE or DIRDOENTRY
depending on whetnher a "pure" subtree is being requested or an
entry (and its subtrees). ["a" is a specification for a subtree,
as opposed to an explicit entry specifications see the DIRECSCAN
chart accompanying the uncallable intrinsic definition above.]l If
returning from either routine with an unrecorded change in the DDS,
the relevant block is written out.

2.4.6,6 MISC=LLANEOUS

DIRECADJUST performs the requested adjustinent of the filespace ;
counts by simply calling DIRSTAKTOFr with the "adjust option'. ‘I',
Note that the specification request to DIKSTARTOFF is for "all
files', so that no access is attenpted for a fils.
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entry block. serfore returning, arz2a A is restorad to what it had
on entry. 1hz (Lossinly ecupty) inazx hlocv is left in area B.

The following four entry purae routines have the following in
commons: they raquire the 2ntry to be purged to be in arsa A and
pointed to by HTxY, and if arsa B iust be destroyed by the purge
operation for the entry, it must be rastorsd by the “entry purge"
routine before exiting. (The double result and CAlkkY conventions
are still obeyad.] czach entry is reuoved ny DIRARENOVE ((which will
sat DADI«TY or -zallocatz tne =niry nlock wiren depleted)s or if it
cannot b2 removad bscause it 1s in use, LBADIRLY 1s set if the entry
is at all changed (e.5. s2tting a (currently unused) Ypurge" flaag).

DDELFILE Aeteruines the Aisc L fro. thes ViAo and calls FDELETE.
CLDELUSErR, thie situwlest, is straianhtiorwar-d.

DDELGRUUP saves the poincer (o, #. i~vokes DI«PJuUESCAN on the
group entry’s grouy file index oloc«. and removses the entry or
flags 1t Aependint on the sult frov DIarFJdRGeSCAd.

DOELACCL saves $7s CNnTeEd1l3, invokes UIRPURGESCAH for the account
user index, invokzs ZIupPdiU=SCAn for the account group index, and
either reatiovas ths account 2niry or rlans it dep2nding on both
ra2turns from ulitbPdRuizoCAd.

DIRECPuURGE and [Ids=CPuRChErILE differ only sligntly and are
implensntea hy tihie same porcedure. D[i=CrJlGe performs a standard
DIRSTArTOFr for positionings whareas oIRECPURCEFILE performs a
DIRSTARTOFF with adjustuent. In hoth cases, ths 2ntry is located
and resmoved: by calling the aguropriate ‘entry purge% routine for
aroups, usars and accountss or by sinwly DIKREMOVziIng file entries
(FDELETE 1s invoked only wien purainag aroups (and accounts)i it is
assuinad that the filz is rQPEied whan purge is requirsed and the
caller is responsinle {or deallocatinn the file’s disc spacsz after
raturn rroi derc)u«;_[vIr"‘). If th2 entrvy is fully purged, the
index is updated, or rewoved, and tn2 index hlock is written out.
IT the entry was not. fully rawoverd, an indication is returned to
the caller, and - i7 it was a LllcCerUuSERIlE - the filespacs counts
are raturned to the valuss they ware befores DIRSTAKTOrF adjusted
theii. Lhe account’s rilespace count i35 adjusted for the files
removed bv a DIkECPurUE of a gromuw.

5 SCAANIAG

In order for u
preorder® as
of two yrocedur
perforus the vis

CAu Lo travsarsz the specified suptree in
ibed in thz preceding definition, it makes ussz
on2 that scans a suhtres, and one that actually

(e
"o & T
r—‘U‘ n oo
& .
al
U*-‘(J

DIKSCAWTREE traversas the frees spyzcified by [uDEX to the level,
SAFL=VEL, in Jreorder. For cach enury aencountared in the
traversal, DIuSCAITHIE invekes DIiuudaTadY (with R=CIP, PARMS and
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DIRECLOGON/OFtr, gquite straighforwardly, performs $he actions
defined earlisr. Because it does not require any positioning,
DIRSTARTOFF is not invoked, and DIRECLOGON/(OFF does any necessary
initializing actions its=slf. -

Improvements and Extsnsions

Retaining the basic directory structure and algorithms just
described, 1t may be yrofitable to incorporats some of the
following extensions. In most cases (with the possible exception
of the binary search), the performance increase or additional
capabi lity must b2 considersd a "frill" at the time of this
writings either the performance increass is marginal (if existent),
or the case occurs too infrecuently to justify alterations at this
time,

1. Propagate an i/0 szsrror detected in DWRITEBITMAP, DIRWRITE
or DIRREAD bacik to the caller.

2. Change DIRSCAN so that it uses a more efficient search than
a linz2ar one (2.3. binarvy).

3. For insertion, if two existent bhlocks fail the
"GOODPERCENT" test but there is room for one more entry and
no naw 2ntry block can be allocated, insert and distribute
with =2xistent blocks.

4. For insertion, if target entry would be the last one of a
full block, try to insert it in the next block.

5. For insertion, dsvelop somz schems of distributing the
entire subtrzs hefore Tailinag because of no room.

6. Change high lz2vel routinss so that an index block is not
allocated until it is nzeded.

7. Return actual cause of the in-use failure from DIRECPURGE.

3. Change DIRSTARTOFF so that the spz2cial zntry visits dus to
"hitflag®, do not restrict R=CIP actions.
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ZSET SUBR (OF DIRINSERT)
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DIRECTORY ON DISC CONSISTS OF A CONTIGUOUS AREA

\”\ . $YSGLOB celise.

DIRIOADDR

DIRBASE

DIRBASE\

(WORD ADDR)

DIRBASE +3

]

DIRECTORY | &

[DISKLDEV: SYSGLOB + 62“)]'

absolute disk addr of base [SYSGLOB + 44101

LASTWORD
FIRSTAVAIL )
POINTS TO NEXT WORD TO BE EXAMINED
BITMAP i)
(DIRECTORY T The bitmap defines the available/used
1tma afin e availapie/use
SECTORS USED) sectors in the directory. bit @, word @ corresponds
to DIRBASE; bit 1 to DIRBASE +1: ete.
1 = available; @ = used. [Note: BITMAP {0).
{@:4) = @ always.]
. 1 _
% : ¥

L)Y
1 43
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Directory eatries contain pointers which are sector
displacements relative to DIRBASE. Entries and
indices are grouped into “’blocks’’

(= integrai # sectors).

I
W

The capacities for accounts/groups/users/files are dependent on their block sizes,
dascribed in the directory data segment,

* SYSSAIBSIZE
SYSAUIBSIZE
SYSAGIBSIZE
SYSGFIBSIZE

* SYSAEBSIZE
SYSUEBSIZE
SYSGEBSIZE
SYSFEBSIZE
SYSMAXBSIZE

System acct index block size {sectors) . .
Acct. user index block size (sectors)

Acct. group index block size (sectors)

Group file index block size {sectors)

Acct. entry block size {sectors)

User entry block size {sectors)

Group entry block size {sectors)

File entry block size {sectors)

Maximum of above. (used to initialize DDS.)

*These values are used once for the creation of the {root} system, account index or new

systems. This root index is always at address DIRBASE +3.
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DIRECTORY SPACE DATA SEGMENT (DSDS) 12.1-73

— LASTWORD

FIRSTAVAIL

BITMAP

-

R

osT=21,

SIR= 810
DEFINES LAST WORD OF BIT MAP

DEFINES NEXT WORD TO BE EXAMINED

THE BITMAP DEFINES THE AVAILABLE/USED
SECTORS iN THE DIRECTORY.BITQWORD @
CORRESPONDS TO DIRBASE; B8IT 1 WORD Q9 TO
DIRBASE + 1 ETC. 1= AVAILABLE 9= USED,
[NOTE: BITMAP (0) - (D : 4) =@ ALWAYS.]

2.1



DIRECTORY DATA SEGMENT

$iIR=¢

. 8-1-73

: o 19
: _l SECTOR J_;
el BUFFER =
. 128 WORDS . ¢
m 10 127 . ﬂ I Bﬂ QE
) -
T . /
200 ADJUST (08-DL} 128 A ﬁ K A\/ [FasE
0 XTYPE 129 R
202 XINOEXP 130 : * | DIRECTORY POINTER AREA (DA or D8}
. 203 XANAME 131 ' '
204 XGUNAME 132 ' DIRECTORY PAGE IN BUFFER | -o-150 CONTENTS
206 XFNAME 133 08 ADDRESS OF IST ELEMENT | oo 161 LPNTR
XASEC 134 i 1| STARTING ADDRESS OF BUFFER 162 IOPNTR
207 astc 135 P | 1 s vauoeaces insurrer. | 20 L aiin
o . 138 : E OIRTY FLAG "11&‘ OIRTY
m SIRRETURN 137 ELEMENT SI2E - 785 XSIZE
712-2377  OIRECTORY POINTER “A”  <138-159 .| # WORDS USED IN BLOCK a6 usED
<~ : X5
M0-2657  OIRECTORY PCINTER “8" T160-181 ; BLOCK SIZE (SECTORS) 167
DIRBASE 268 0:SC ADR OF DIRECTORY 182 : BLOCK SIZE {WORDSI .
- . i BusSIZE
. SYSSAIBSIZE =3 SYS. ACCT. INDEX 3LK S1ZE | 183 1| MAX # ELEMENTS/BLOCK T3 BFACTOR
z i T35 [ECEMENT siZ€ | BLOCK SigE | 148
AU ACCT, USER INDEX BLK SIZE | 188 Jr el Ty |BLauENT size [Lock S g miscwo
AGl=1 ACCT, GRP INDEX BLK SIZE 185 . - NUMBER OF ELEMENTS 171 XCOUNT
P GFl=2 GRP FILE INDEX BLK SIZE wes .k NUMBER OF ACCESSURS e pe
. AEB =3 ACCT ENTRY BLK SiZE 187 ? ENTRY TOTAL ) "3 ETOTAL
: . :
vEB-2 USER ENTRY BLK SIZE 188 ; o] p] Ty [ B Ay sz ] Bk Sz [ isowo
GEB=2 GRP ENTRY 8LK SI2E 189 : ; FATHER INDEX POINTER 175 PINDEXP
FEB =2 FILE ENTAY BLK SIZE 150 " o gt
. ; , 155
DOSBSIZE = 3 MAX.SIZE DIRECTORY BLOCK 191 ; o, 1, 177 PNAME
DOSBWSIZE = %800 ODSBSIZE * 128 A % e 78
; : 187
- L DISTRIBUTION - 179
GDOOPERCENT = 8§ Jpadd ; 158 -
. - 153
= . 181
sosl INDEXES or ENTRIES - % INOEXES ONLY
b DA AREA TY =~ 0-FILE
1 - GROUP
2 - AcCT
3~ USER
WORK AREA P :URSET;LYAG ocK
= § - ENTRY BL
{SI1ZE OF LARGEST ENTRY) 3 — INDEX BLOCK
1141 .

DB AREA

DOSBWSIZE

¥

II-1.2



8-1-73

INDEX BLOCK PREFIX (14 WORDS)

¢- FILE or (‘ :
1- GROUP | INDEX SIZE (§ WORDS)
2. ACCT 6 BITS

3~ USER
' r
BLOCK SIZE (SECTORS)

PURGE FLAG — ]’—_‘ 6 BITS

MISCWD

o{1|PTY| XSIZE XBSIZE |9 INDEX BLOCK INFO.
1| & XCOUNT 1 NUMBER OF INDEX POINTERS
2 IPCOUNT 2 NUMBER OF ACCESSORS*
3 ETOTAL 3 ENTRY TCTALS
EMISCWD 4)piP TY EXSIZE EBSIZE |4 ENTRY BLOCK INFO.
5 PINDEXP 5 INDEX POINTER OF FATHER
6 6
7 7
PNAME NAME OF FATHER
10 8
1" 9 |
= e —

® THE COUNT IS INCREMENTED BY EACH ACCESS THAT USES
. AND RELIES UPON A POINTER TO THE INDEX BLOCK, IE, IT :
IS GUARANTEED NOT TO BE PURGED WHILE THE COUNT IS
#a

nI-3.4




Y

P PAGE -

P BLOCK -

P> INDEX

P ENTRY

P> POINTER

P DDS

P ELEMENT -

8173

DIRECTORY DEFINITIONS

SMALLEST ALLOCATABLE RECQRD (“PHYS, RECD”) - CURRENTLY 1 SECTOR.
INTEGRAL # OF PP, CONTAINS CONTIGUOUS INDICES OR ENTRIES, .
POINTER TO ENTRY BLOCK, CONTAINING NAM OF 1st ENTRY,

INFORMATION — CONTAINING “OBJECT” MAY CONTAIN POINTER TO AN
INDEX BLOCK.

15-BIT POSITIVE RELATIVE PAGE NUMBER (RELATIVE TO DIRECTORY BASE).

DIRECTORY DATA SEGMENT,

‘A GENERIC NAME FOR INDEX OR ENTRY.

I11-8.3




INDEX ENTRY (6 WORDS ) ' et

TIeNtR ~ LPNT#
{E1STNAME
IEPNTR
IECOUNT
121 2z
I

9 1st NAME OF ENTRY BLOCK

11

2
3
4 POINTER TO ENTRY BLOCK

| s NUMBER OF ENTRIES IN e BLOCK

Computer

Museum

I11-3.5



DIRC PI - DWRITEBITMAP
(MPE 1.2 ) P,I - PIRSET ATE @
' N _  DIRXKXLoC
) g (invernaL) '_‘r;ka)g:"“P P, I Z\
{ ) \|€rem pos |(#)
\. Date_Seqet
ATTIOQ ( ‘ 2
Whnte 5 Blockd Dlree'f-cr'y :
System Derla. Space vy
disc DST (1)) N
DE-ALLC Y ALLac. -
Set L bit i Clear 1 bit
HALT 8 B.ﬁmP: IN SITMAP:
wd Addr:pﬂ-k' WA = PNTR
by n. g % 8A = x"}
Set |
PBRSE ae] ()-wHick Y
POINTER, 4
o8 (bump
bt addl‘.) .
. (voltover?)
BASE < BASE € ( . .
B bit addr «¢f 5
DAARE A DBAREA PATR * bump waed addiess)
PNTA1
y ' Y I
y Y
PPSIZE <«
RETURN PPSIZE -}
B {erough bits)
(zarernaL) 30774 )
‘ T - PN'H::*LJ :(Bn‘wxp
(DIRXXX LOCATE B e, Formet)
2) - PPSIZE ; mbids 4o SR
. Aischic
\ 3) =~ SETTO Free (set) NL‘x:f:c\i)+
MTR < ) 1ANallcate (reset) BITMAP
Word ey
T eHMQ?
Set or Reset
y "PPSI2E " biis
x < TN BITMATP 2 L=
o, WORD Bxv
‘\. RO #Pm{;('d A‘DOQE $S ADDR.
N\ To by PNTR

DIRECTORY BITMAP
ADORE SSING

DIRECTORY SPACE
DATA SEOGMWNT= 21,



DIRC ‘
(meE 1.2) SubR - FIND oF @

. DIRALLOCATE
(\ : /- 7
N B8ROUTINE FIND(LOLIM, HILIM) e
CRLLED 8Y DIRALLICATE ) . -,
FINDS CONTIGUOUS 2's =07 /u/.. ALl O o
IN BITMAP. .
GLOBALS : ppsSIIE (= bite Newed)
FIRsTAVAIL (Start of
Conceq, 41's
FIND 3o -4
wd
D:ffncnzuu:
i ‘FYON‘\LT°$
Bomp copy
’ ot LoLzmaT
Uéw_'t_i 4};— Ponter ($-2D
KREG 41 | IN wok | ey 2.
N
Load Next |V putr
2 words of | of s-2
_ BITMAP o Co\'lelm“’}. .
Tos Capy 4 Lolimit
! Pavameter ) .
P 2 Ned fond
Tos< @ >
? (e: deesthe
etk wh
ee .
tes CME \3 onea )
sﬁi}'.,i SIE« @& I% Found | exiis Yo Label, EXIT
Caot ong brt) 3 DIRALLeCATE, (R=CCE,

It Not found , Re40rN g 3N LiNd

Shit Lest+ 1
DPOBLE WORD
oN TOS
N
"X REG € XREG+],
‘ (bit address)
b Redvrn CCE
(3N XREG)
nNo

EXIT/3 Yes
(LBL IN DIR.) )




(zaresnaL)

@IRALLOCH T'E)

ALLOEGATE DIRELTORY
SPACE .
ACDORESS,

RE TUAN

Parm H PPSI‘IE:
£ Sectors
Ce, bits)

{e. > Size of
( ‘po§ huen,’)

3

CL & CLB
redursed
Caond. Code

RN, ValLeg

O%(?‘;‘:f)! )

(mee 1.2 )

Lok <rem
Fiestauaz .

To Lasthgrd
o 3ITMAP

Look, Trom
BITRAP To
SIRSTAVAIL

Yreg < CCL
et Sound)

{2

FIND axiis
here with
addr, of AvATL
Cpace oN TOS

DIRC

Oi /o

cCc=Cce N X

81 -

I~

DIRALLOCATE
DIR OEALLOLATE

(INTERNAL )

‘ DIRDEALLOCATE )

Set DB 4y
DIR, SPACE

ATRXXALOCATE \P-4)

Reset Bi+s (Ha 1)\
IN BITMAP
€. ReVeN
Space

&

D HHecate
Duceﬂv,
Space,

Pavm :

(1) PNir o
) Biimap

(2) pP3TE

» Secdors)




(MQE .2) P,I - DWRITE

I3

\ = )
\. 2 -,
- ~ oK

Coiremniny) (Write PAAREA

DBAREA s
DIRWRITE °rDIsc..

Rirm ; wH3cH
¢ > DA
} & P8
A (blocked )
%+ BQSQ 4 ﬂTTIO
PAor sr D8
avea,
‘ y
WHICHDIRYY(. < aree
(DA foés Wil ey "-_'-_e';N RC';UNVN TLOG
e clean ) | (THOEX=#) YREG
N
Set TEMMP determmed
PQ‘\H’!V‘ -“+a by Bace - ?es
Dhey 0B ot By
bOFSer ares, oTRET
. {Tnoex = 2 <
See |
DDsoST+ A
Loyoot [Tas < # wds
P used N DA HALT a
'\/ or DB aveq,,
. (woex = )

RETURN
NO

Yes

e Wovds .
Yo g"ezsa'crwp.»., LE |
Ao ¢ Mave wdex
+u Head od NS
/0 area 3N To BuRer

DA or 08B

\
Add Prelix
size (%12) e
Tes-od et
# wds TN Bt




(iNternel)

t DIRREAD )

Read i a
Seclor,
Parms,
(1), PNTR - ehreelovy
ge +a vead,

(2), WHICH = INTo
DA o D8 e

0). ExeowT- QﬁWT(%:s)

() EEMISCUD - new
mzsews (M?)

TEMP<- (bpsBszzE)
#VALID BLOCKSIZE
entries 4vom DDSDST
S+dore OA/DB
CONTENTS

[ENTSIYY)

«*—Cur. Page

Nuemvalid Le. = DDS

Cindex = 3) Bl K

< TEMP Sacdor

DIRC

(MPE 1.2)

200K

p,T - DIRRBAD

Set XCounT
(index = *4i3)
€~EXCHNT

Move Index

(wiands *i2-%23)

To buller Set mIscw
area, . Crudex = %Miz)
DB n DA & EEMIScwWD

TEMP & /ndex TEMP &~ &
Prefix size

3 )<
Sot DB addr st £o
o-i‘--? wst elem a:i:de.x "
m*g:; :_' X Prefix if
3 Present.
XSIZE bits
Gndex =5) €« 4245)
XSITZE {frem
o

™IScwo r?:'::d‘:x =12)

LUSED (mh; &) Hwevds

- - Useq

XSIRE <
XCOUNT

B ’ '
Bl SI2E Indyi=

(Secdurs)

€ MISCcwD |zndxz %2

C'i: ) | F35%ee
BLK ST2€E = %io
e Index = %

2% % 6uK.

SIZE (Seciors

,
BLK. factor |Index=%Hil
< [Bu.s12e
{words) - .
TEMP) fsrat| udexs S

y
( RETURN )




Caller Must move father

index poiNder ( PINOEXP - index 17) DIRC
h. Program Name o PNAME (ndex 25-23), (MPE '-2)
.‘/-\: .
Y i Create a New 50/ 0k
. Cindernal) ISR direclory,
@RNEMINDX Riram:

(1. 385328 : # pages
To allscate

Q). Twevel: Tudex Level
(3) . EBSTIZE ; Index Bik STU
@), ESTRE: Tnudex size (uds)

(m.x. DI®

8ix sTAC IM Dbs (CoNFIG))

: (R3)
F;u.oca'iz: Directory
pace for aN TNdex-
$I2E = IBSIZE ¥RECe o
Pages
CC RETURN
< XREG
Redurn value
ad”!

#USED <@

v

IBSIZE
(Sectors)

v

DBWSIRE
(8Lx $IE, wes)

<
DBB3I2L4 /28

v

8LX FALTOR ¢
BLK Facter
N wmrqs

parm

b g """iﬁ’“

\

CM- Cod:
<« CCE

y
Store dlir,
page Fvom
DIRALLOCATE
IN DBLONTENTS
<4RNT VALUE

J

fornder 4o
fist entry
<-DBIOMNTR

+Prefix size

DBALEA
Indexe @

DBAREA
Index=|

NUMVALID & [Ddexs3
I8SIRE

(npayes re%.)

TN call

®

P, T - DIRNEWINDX

Index= 6

DBBSIZE (sect )| Indexz 7
- Blgk 532,

Zudexa 1

Idexe !

Buitd & STRE MISCWD Node:
CINDEX = %i2 ) Is32Esb
Type «= Iudex Type d:)
level « TLEvEL Lparm) | 2:2
XSTRE€ ISIRE (=6) |4:6 (index size, wds)
XBSTE 4- DEBSIZE 1016 (mdex bleex size)
ndex =
DBXSIE < Izucxbei REA
TSIRE(=6)

write oLt
P8 arvea. ¥
Mark clea




DIRC | @

MmPE 1.2 )
—~ | ¢ P,U - DIRECNULL
(uncaLLams)
Set up a NV/|
diteclory
Rarams ¢

(1) w#sectors

Set PINDEXP |Tndex » W7
({ather poisrier]
2l DEAREA

T ¢

set all blanks
Iudo PHNAME Tndex s %10~ h23

IN DBAREA

Cord, Code ¢ | [Cong. Code
CCE cca

/EXC HANGEDE\
+ 08 to
%w. Space DST

Y
/DIRNEWINDEX \ P.©

Creat system At
Zndey.

Pl
Requesd ed
A Set re‘h.w»gﬂ
JVALLE €

Set BITNAP, I

wd :1 %7777 \L

uNs | -ne %3777 0ISC ADOR &

sat First word Z+ OIRBASE
T o} Sechr Bufed

set up Last set vp . achnil

Werd bif{m - b

o ﬁﬁ \q'L DJSPKEACCTEQ‘Y = € S pAghS- - FLAG BAD SELTORS =

paria s AT #éacias Sector o LOOP
Mfd .+ wt . D A Rf S‘kd é‘
SESMENT . 3nd
/DIRXRXALOCATE\ P1L
Set LASTWORD claim the bad seclar
4+ FIRSTAYAZL as bed (Bitep) -
pounters in it can not be
0S0% (44 ¢+|)1 Vsed,
Y pi fncrement
: . . W VAL,
Y (Lo Limt s ?:'?’nmu.
WRITE 6;)1’ * Secfory Jov shorinne,
BITMAPR T, SYs Acet jndex in Ret&uf
+ Sys,Arct indey
BLocknie ) \

N




DIRC

(mpE 1.2) P,I — DIRSCAN

. 3 0/,/_".'. A - r ;{‘ ? A :*
(internal)  Scan Divectory
Pavams ¢
(DIRSCAN ) 1) Emiryname (& <har)
2) Typewhieh,
15:Lt DA DB antar.

L,
DIRSET

19:2¢ &=l: ERACT on EXacT/NEXT
9S4 1 EXACT/PRECEELTNG

Yes, -
7 (emcthgxcﬁx;c:%{mxt)

ToS €~

current paiy-
YaLye INTo v

Set S"’dfi

pomier -ta

Lirst vaiid

entry in

{fer |Ddtexi

h
Set end
fosmter, Lrom

Start pointer
~+ HRENTRIES
used (uords ) | INIEX =6

(CCB?> Xreg eccL

Xreg&CC &
(exact on Precesding)
mateh Sey.
y
decre +
pncﬁr“b’e; fres)
ertry Siae o
y . previes ewiry
gch'f;mg END PoNter
entryName “«g
(@ char ) s
L
NO
\
V,
S e oo I oo
o where site To
1n index next enry
CC To ge¢? L
Xu.%G-CC.G
3 R
@M.Cdc(.)(na.

ToS containg
RN VAL «T05 o naer at 82
“near’ decived
entry in dlrec‘fcrﬂ




Ay i £

- . -

@ suswvrne enver

DzARINSERT

farms; .
) Element 4o insert
(8 ehavr)

2 which (PA & DB anza)
. 3), Prir - Array adévess

retorned 4o wheve,
errtry was put,

Insert aN entry
in diveciory

(znder o1 Exivy)

Find previtus

elemeNt Pvereodmg
(Hypez2)/ ™MaRh
RTN. VALUE

Dt Pointer
4o POl & where g’

C ™ found,
cC

Set+ RTN VALE

RETURN
Yiove AL
r ENTRIES PAST .
¢INCLUDT NG PRTR i5 New
desired “hale® a;i‘ewhy
owr by defore whic
NQA CN+V‘) Size +ne inseviian
odt 13 Ts be made,
z v
Move Element |Parm ot
into hale 4 wds
N M‘*‘ made.
V
N, Valve e
where elem,
Was $Hul{e]

/_ﬂ

/ . ,
@ [RETUQN )

DIRC
(mee 1-2)

DIRINSERT
S DBROUTINES

1)

SUBROUTINE
ZNEWENTRYBLOCK

OF DIRINSTRY ., rms.

>

S8 S - BINSERT

s

S = ZNEWENTRYBLOCK

@NENENTRY BLRK ) ). NamE - 8char

2). INDEXPLACE 2
Inden esHry
o be modified

entry ¥
store, Indo

i TInNdex
#oiN+i~5

v

compute dist. factor:
Tos &
___ETrAL

ION(
XCOUNT ¢ [INdex BLE.i2¢
o=

Sige
¥
Tos <« 4

‘ 4 y
%s (na space) 'P.l/ l

BﬂDINaIT
INSERT
Tos & Ib'lﬁ’é DIRIMSER
SIIE
Tes € @

[

ZINSERT

xnsert ertry (e

v ‘ndey ) R

have roomn Jov eg—hj>

BADEXTT
IN
OIRINSERT

v

WPOATE
KCOUN T
KCOUNT4H 4

OPOATE

MuoRDS DSED
< CUrIENt
+SJIZ2E (&)

v

Sm lerth"
Panter iy
Index endry

< RTN VaLUE

h
( KETURN )

©



SLUBROUTINE 23ET -

OF DIRINSERT

sets globals ZTOTAL, ZHALFL,

2HMF2, 2ZH1 4+ 2ZH2 Srom

=SET

/

BETOTNL <
ETRESIRE

L

ZHALF L &
EH1 €«

(27/2)agsrz

L

ZHAFZ €
2ZH2 -

BT+L)z #

ESIRE

G RETLRN

ESI:E & ZT

DIRC
(mee 12)
DIRINSERT

SUBROUTINES

&)

(zo:rs TRIBUfE

N

SUBROUTINE
2DISTRIBUTE

PE DIRINSERT
Moves hatd of
eN+ries IN DA
area, +4 DB avea,
+ Updates DA +

end of DAAREA

2HALF2- 1

move “ZHALF2 " wovds
(right 4u lef4) Srom

Ci‘k&v‘ths d" ETUT)\L"‘)
- to OBAREA ( sdartiv

08 Pom-k rs .

v
DBLSED &
ZHALF2

12

DBXCOUNT &
Z2H2

Write out
DBAREA

CAUSED &
ZHALFL

DAY OUNTe
ZH1

WRxrE QUT
DAAREA

,
( RETURN )

DIRE(TURY

POATE
v a8

DTRELCTIRY
POZINTER

DDsS

POINTRR,

ZrALEL
werd§

s
raye,

7 T 7

Vit

NOS //////I/

’////1

MREA |

vV

Z2HALF2
Words,

" after meve

Not
used

ZHMFL

ZHNF2

/557




\
i

"

(ozRINSERT )

y #s

Newpreia-iatal
€ ETOTALH

Search, far
entry —
Paime 5§

exact/precesding

IPNTR &
divectery pade
Wheve {oung

URE
PoTRENee T
entry 4o be inserted

has already been
Moved T» OBS (o)

Rurm : Tudexpoinders

Diteciny pase 4o
wheve "T’o ?h.rf eniry,

. ﬂi.,

Lram
BBmIscwDd

TUS €5
| NO LS ER R20M
D6SK entres

Muteh - Bufiar 8

I'¢ “_9_1’ ‘(Q\l‘d)
Pongte Fo preeecdivg
em‘r\’ ‘

DIRC
(mpe 12 )

30K

P,I DIRINSERT

2/%7’/7/«}, 4/ :f; .

] o %

UASK i

Duplicate
Name,

@}vma (AR,

Tos-1leg
(second parm)

%

RedorN Ce €
CCo

EXIT

Ao gR20R

Parms xN
PROC NAME

RETURN

all@ate a BLIK
R&)ur‘N divecdary

Nder + o,
upfﬂ’c. fudex poy, /sdores  poinler

Set ECoUNTe
@ IN iNdex
BLoeK pétuh'u‘,
To New ENdry

Be a5

N

pEN .

Se+ NUMVALD
< PlacksT2E

(M Suiler 8)

v

DACONTENTS
< PaiNter 4y
News blaex

Lram

ZNEWENTRY 8LIC K

N

Se+ fus+ uald
1y fornier
CLANTR)
T3 TOPNTR

A

Set PA
NUMVALIOD &
entyy Blxck

SI2E

v

Set DA
XSIRE&
DBEXsIZE
Cadex BLK S1ze)

2

# Liords used
<~

. A nigi .
4
/)7
6 Lbj"(‘\%/
£ sr
s?.?as < bw{:\.‘ec-huajc
I&E My black sT
EAS e ’VG‘“"’)
v
DA
BWSZ2E € | block 728 (Wt
BsI2E %128
EA
FATOR <
DA BWSTZE/
DAXSTZE |ewhy 312e(w
|
o8 |
EMISCWD | Save capy
DA ok
mIsewd Mmisewd
DA
XCMT¢-¢
Noxvnn L
INSERT
e



TEMP < ‘)
(m?. §'-I'Fz

$128 (wds) |;

L Y

c/ -" ’}“'Z‘J.Lk
!

Redurnt 2D -
No Qrrors.

TS &

ﬁ./____)

CC < CCE

DAUVSED € Al

DAosep+-

Entry Size
Cesr2t)

N
DA
XCOONT &
XCoouT+1
bump covter)

D8 ETOTAL%

NEWPRE TTOTH 1.
{see p.11)

y

Mhve Grst
Name in eniry
black To
Index ﬂrhy

bomp #
Sirivies index
Pamxis Ta

cond . Cade

ZT< ECOUNT fram,
Curvent 1nudex pointet
-+ ECOUNT Lram.
Previovy ar Next® X

TIPNTR2 poind

Index ewtry g=
Cound 1IN
Pve\;,ws

Xrey € 1SIze
Copper )

YEL e - TSTE
CLower)

< 1
)

IPNTRE &

Plae where
14 H
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L
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pointer « 4.
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uvder
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(saved DETmT)
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buffer 8
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feod Orse Lpper bleeK
bleeX wro 8 onN Tap o Lowew,
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Change or
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“Thew vesdeved,
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DIRC

festorg
DAVUSED +

D8 NOMVALLD
<

DA NOMVALID

LAXCONT
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Lrom pu12 (meE 1.2)
; - ¥
set ECount
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) XXES >- UPda-/e

allocate
New
blaek,

P,

VB ETOTALE
NEWPREIETOTA
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29 /55 | 30 A

{,.\‘ LOGICAL PROCEDURE ACCCHECK (LEVEL, ACCTNAME, ACCTSEC, GROUPNAME, GROUPSEC,

\.

-

CREATOR, FILESEC, USERINFO)

VALUE LEVEL, ACCTSEC, GROUPSEC, FILESEC;

BYTE ARRAY ACCTNAME, GROUPNAME, CREATOR, USERINFO;
INTEGER LEVEL;

LOGICAL ACCTSEC;

DOUBLE GROUPSEC, FILESEC;

OPTION VARIABLE, PRIVILEGED, UNCALLABLE;

—

@

00 N Oy 0 W N

LEVEL = level of checking desired

= 0 - FILE ,
1 - GROUP |
2 - ACCT

ACCTNAME = Account name to be checked
ACCTSEC = Account security mask to be checked
GROUPNAME = Group name to be checked (Optional if level = 2)
GROUPSEC = Group security mask to be checked (Optional if level = 2)
CREATOR = File Creator's name (Optional if level = 1 or 2)
FILESEC = File security mask to be checked (Optional if level =1 or 2)
USERINFO (0:7) = User's Account Name

(8:15) - User's Home Group Name (If Tevel - 1)

(16:23) = User's Logon Group Name (If level - 1)

(24:31) = User's Name (If level = 0)
If USERINFO is omitted the JIT is accessed to get the information

NOTE: USERINFO = JIT) (8:23)



N

{ .
. .ACC CHECK is a logical procedure and returns 6 bits RIA

P

@

1 - access 0.X., 0 = access not allowed ACC CHECK is initialized to %77.

.The User attributes are used to build a user accessor mask which consists of
(ANY, AC, AL, GU, GL, CR).

.The user accessor mask {s compared with a security mask and if at least one user
accessor is elegible, the test passes (i.e. AND the two masks, if the result is
not zero, the access test passes; if the result is zero, the test fails).

s
.The mask comparison is made for each type of access (R,A,W,L,X,R) at the account
level. Whenever a test fails, the corresponding bit in ACCCHECK is set to @.

~ .The comparisons are repeated at the group and file levels depending on LEVEL.

.The final result is ACCCHECK (R,A,W,L,X,S) witha 1 meaning the access is 0.k.

.System manager and Account Manager accessing within the account automatically return
a %76 or %77 in ACCHECK.

L
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DOUBLE PROCEDURE OIPECINSERTFILE (NUMSECTSs ANAMEs GNAMEs

FNAME s FADDR) 1t
VALUE NUMSECTSs FADDRS
OQUBLE NUMSELTSs FADDR?
ARRAY ANAMEs GNAME, FNAMES
OPTION PRIVILEGENs UNCALLARLE}

<< e e e e e e e =

INSERTS FILE ENTRY UNDER ACCT AND GROLIP.

_ INCREMENTS ACCT AND GROUP SPACE COUNTS BY <NUMSECTS>, _

CHECKS THAT USER HAS SAVE ACCESS TO GROUP,
(ALWAYS GLOBAL ACCESSI}.,
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DOUBLE PROCEDURE DIRECADJUST (NUMSECTSs ANAME» GNAME) §
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4" 10-1-74

JMAT — JOB MASTER TABLE STRUCTURE

c\_ SIR = 1510

91 234567891901112131415

‘ MAX JMAT SIZE (WORDS/128) 7t
(/ g MAXSIZE CURSIZE 9 CURRENT JMAT SIZE (WORDS/128)
1 / ENTRYSIZE |1 JmAT ENTRY SIZE (26)
2 ENTRY POINTER 2 DBPOINTER TO FIRST ENTRY (26)
3| SCHEDULING HEAD POINTER |3 DBPOINTER TO WORD @ OF HEAD ENTRY IN
SCHEDULING QUEUE
4]|p1 SCHEDULING TAIL POINTER |4 DB POINTER TO WORD @ OF TAIL ENTRY IN
SCHEDULING QUEUE
5|TY SCOUNTER 5  NEXT ASSIGNABLE SESSION #, TY=1
6|T JCOUNTER 6 NEXT ASSIGNABLE BATCH #, TY=2
Z 74 121314 15
7 / ///% OzleE;\ICE 7  DEFER JOB/SESSIONS WHOSE INPRI <= THIS VALUE
10 SLIMIT 8 MAXIMUM NUMBER SESSIONS ZEROTH
ENTRY
11 SNUM 9 CURRENT NUMBER SESSIONS CURRENTLY
12 JLIMIT 10  MAXIMUM NUMBER BATCH JOBS EXECUTING
13 JNUM 11 CURRENT NUMBER BATCH JOBS
e 14 12
& 15 WORKAREA 3
‘-. 16 (14 WDS) 14
. Y A
31 25 2
SCHEDULING QUEUE
WAITING SESSIONS
P ot ENTRY1 FIFO WITHIN HIPRI/INPUT PRIORITY
i 7 ERROR JOBS
FIFO
WAITING JOBS
FIFO WITHIN HIPRI/INPUT PRIORITY
- *
J: ~ LAST ENTRY
P

N
@
v

IX-1.1




¢ @ 10-1-74

JMAT — JOB MASTER TABLE LEGEND

ENTRY TYPES [{ ENTRY WORD 8- (0 : 6)]

18

19
22

24

25

25

0
1

UNUSED ENTRY
JOB INTRODUCED*

%40 JOB WAITING .
%60 JOB BEING INITIALIZED (CI)

N

JOB EXECUTING
MP TERMINATED OR TERMINATING

DEFINITIONS
4

D — JIN/JJLIST DUPLICATIVE
I — JIN/JLIST INTERACTIVE
G -~ GROUP
A — ACCOUNT 1=>PASSWORD NOT VALIDATED
U — USER
C — ORIGJLIST ISCLASS INDEX
Q - 0=>JOB NOT QUIET
1=>JOB IS QUIET MESSAGES
INPRI — INPUT PRIORITY OF JOB

TY - TYPE
1= SESSION
2=JOB
JNUMBER — JOB NUMBER

JIN — CURRENT JOB INPUT DEVICE
JLIST — CURRENT JOB LIST DEVICE

STARTTIME ~ STARTING TIME STAMP (CHRONOS)

XPR{ — EXECUTING PRIORITY REQUESTED
MAIN PIN — MAIN PIN

TIMELIMIT — JOB CPU TIME LIMIT IN SECONDS
8 => OMITTED, DEFAULT
1=>UNLIMITED

SPOOLED — ORIGJIN IS SPOOLED
RESTART ~ RESTART IS REQUESTED
P — XPR1 REQUESTED WAS NOT GRANTED MAX PERMISSIBLE USED
OUTPRI - OUTPUT SPOOL PRIORITY
NUMCOPIES — NUMBER OF COPIES TO BE OUTPUT
F — NON STANDARD FORMS CONTROL ON DEVICE

SCHEDLINK — DB POINTER TO WORD @ OF NEXT ENTRY ON SCHEDULING QUEUE;
0=>LAST

ORIGJIN — ORIGINAL JOB INPUT DEVICE
ORIGJLIST — REQUESTED JOB LIST DEVICE

IX-1.2
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-]

10
1
12
13
14
15

17
20
21
22
23
24
25
26
27
30

JMAT — JOB MASTER TABLE ENTRY

(State %1 — Introduced)

,.1,2,3.4.5.6.7.8.9.19.11.12.13 1415
L] ¥
%1 DIV |IG]A]JU|C INPR1
TY JNUMBER
USER NAME
ACCOUNT NAME
JOB NAME
GROUP LOG-ON NAME
JIN JLIST
STARTING TIME STAMP
(CHRONOS)
% ///.//.// ) XPRI
JOB TIME LIMIT (CPU - SEC)
Y 5 - 8[9 15
slrlef 15 oureni NUMCOPIES |
SPOOLED
RESTART
P
, OUTPRI
NUMCOPIES

-

o oW N

v 0 N O

14

15

16
17
18
19
20
21
22

24

Co

= DEVICE CLASS-SPECIFIED

= USER | 0 ="PASSWORD
ACCT VALIDATED

= GROUP } 1 =NO PASS
WORD"
SUPPLIED,IE,
C.I. MUST
CHECK FOR
NO PASS
REQ’D OR
PROMPT
USER

I = INTERACTIVE
D = DUPLICATIVE

O>rco
L}

JIN ~ CURRENT JOB INPUT DEVICE
JLIST — CURRENT JOB LIST DEVICE

EXECUTING PRIORITY REQUESTED

23 '0 1F OMITTED ]
-1 IF UNLIMITED

ORIGJIN iS SPOOLED

REQUESTED

XPRI REQUESTED NOT GRANTED,
MAX ALLOWED USED

OUTPUT SPOOL PRIORITY
NUMBER OF COPIES OUTPUT

1X-1.8
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' o 10-1-74
JMAT -JOB MASTER TABLE ENTRY ’

(State %40 — Job Waiting)

= DEVICE CLASS SPECIFIED

L

c
¢ 1.2 3,4.5 6,7,8.9 18 1 12,13 .14 15 U = USER @ = PASSWORD
@ %40 DIl |G|A|U|C INPRI @ A = ACCT VALIDATED
G = GROUP | 1 = NOPASS-
1 TY JNUMBER 1 WORD
SUPPLIED,
2 2 I.E., C..LMUST
CHECK FOR
3 3 NO PASS
USER NAME REQ'D OR
4 4 PROMPT
5 5 USER.
6 6 | = INTERACTIVE
; , b= DUPLICITIVE
ACCOUNT NAME ,
19 8
1 9
12 10
13 _ 11
M
" JOB NAME 12
15, 13
16 : 14
17 15
GROUP LOG-ON NAME
20 16
21| 17
2| JIN JLIST 18
23 19
24 STARTING TIME STAMP 20
2 (CHRONOS) 21
XPRI 22
23
30 [s (R , 819  wnumcories 9| 24
@ IF OMITTED
31 SCHEDLINK 25 -1 IF UNLIMITED

SCHEDLINK — DBPOINTER TO WORD @
OF NEXT ENTRY ON
SCHEDULING QUEUE.
0@ => LAST

IX-1.4
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N o0 oo d W N

10
11

12
13

14
15

( 16

21
22

24
25

27
30
31

JVMAT - JOB MASTER TABLE ENTRY

10-1-74

(State % 60- Job Being Initialized) (By C. L.

1,2,3,4,5,6,7,8,9,10 11

0, 12,13 ,14 .15
' % 60 pli|Gg|AlU]|C INPRI @ C = DEVICE CLASS SPECIFIED
- U = USER lo =PASSWORD
TY JNUMBER v A= ACCT VALIDATED
2 G = GROUP’ 1 =NO PASS
WORD
3 SUPPLIED, IE,
USER NAME C.I. MUST
4 CHECK FOR
NO PASS
5 REQ’'D OR
6 PROMPT
USER.
7 | = INTERACTIVE
ACCOUNT NAME g D = DUPLICATIVE
9
10
1
JOB NAME
12
13
14
: 15
GROUP LOG-ON NAME 16
17
JIN JLIST 18
19
STARTING TIME STAMP 20
(CHRONOS) 21
MAIN PIN 22 :
¢ IF OMITTED
JOB TIME LIMIT (CPU-SEC) 23 -1 IF UNLIMITED
s|r F3E4A5 outemi 8|9 NUMCOPIES 15|24
_ CONTROL ON DEVICE
ORIGJIN — ORIGINAL JIN DEVICE
ORIGJLIST — REQUESTED JLIST DEVICE
A~ 4

IX-1.56
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JMAT —JOB MASTER TABLE ENTRY

- (State %2 - Job Running)
(State %3 — Job Terminating)

6,1,2,3,4,5 7,8,9,10,11 12,13 14,15
v % 2 ol 7 // INPRI ¢
TY JNUMBER 1
—— =_2,,/
3 .
USER NAME |
4 D
5 c
6
. 7
ACCOUNT NAME
) 8
9
10
JOB NAME n
12
; 13
14
15
GROUP LOG-ON NAME
‘ 16
17
JN JLIST 18
19
STARTING TIME STAMP 20
{CHRONOS) 2
b L |
MAIN PIN XPRI 22
JOB TIME LIMIT (CPU-SEC) 23
s|lrR|p P15 89 numcOPIES 15] 24
ORIGJIN 7|8 " ORIGJLIST 25

10-1-74

QUIET BIT

1= DON'T PERMIT
=TELL OR :TELL TO
THIS JOB.

= INTERACTIVE
= DUPLICATIVE

= ORIGJLIST IS CLASS INDEX

IX-1.6
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JMAT — JOB MASTER TABLE ENTRY

{State % 50 - Error)

1,2,3.4.5
% 50

J/H

[ 7.8,9.10,11,12 13,14 15

Cc JLIST

PARM

R ERRNUM

~

NN

I

4

1ST 48 CHARACTERS

)

\

\ OF COMMAND IMAGE 1

N ]

\

4

8-1-73

JH ¢ =JOB
1 =HELLO

1\
FOR “ERR N, P

JLIST 1S CLASS INDEX

IX-1.8
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JPCNT — JOB PROCESS COUNT TABLE 8-1-73

(1 Entry/Running Joh)

CORE RESIDENT

SYSGLOB BASE = DB +13

SIR = 134,
BYTE
MAXJ
MAXIMUM # OF RUNNING JOBS (# BYTES -3)
TOTAL NUMBER OF FREE ENTRIES
S P |
TYPICAL ENTRY # OF PROCESSES FOR THIS JOB

MAXJ

FREE LIST
255 TERMINATOR
GLOBAL RIN
FLAG TABLE

A JPCNT ENTRY MUST BE ALLOCATED BEFORE THE MAIN PROCESS CAN BE PROCREATED.

THE JOB SIR (PXGJSIR) = SOME BASE + JPCNT INDEX.

NOTE: THIS TABLE IS COMPLETELY BYTE ORIENTED WITH EACH ENTRY MADE CONSISTING
OF ONE BYTE. ENTRIES ARE TAKEN FROM AVAILABLE POOL ON A “FIRST FOUND"
BASIS. 254 (376 OCTAL) IN A BYTE DENOTES A FREE ENTRY. 255(377 OCTAL) DENOTES

THE LAST FREE ENTRY.

GLOBAL RIN FLAG TABLE

THIS TABLE IS A BIT TABLE WHICH IMMEDIATELY FOLLOWS THE “FREE LIST TERMINATOR"
BYTE. ITISINITIALIZED TO @ AND IS INDEXED BY JPCNT INDEX. FOR EACH JOB.

I1X-2.1






JCUT — JOB CUTOFF TABLE
1 Entry/CPU - Limited Job

@,1,2,3,4.5 6,7 8 9 1011 1213 14,15
o " FREEHEAD
# OF REAL ENTRIES ENTRY SIZE (3)
POINTER TO LAST ENTRY (@)

|

(¢

=
-4

JCUTCPUL

= JCUTCPUC

b))
LR S

| § 9
— 2

LAST ENTRY

81-73
CORE RESIDENT

DST =364 .
SIR =14,

DEFAULT CPU TIME
LIMIT IN

SYSGLOB +52,,
(-1 = UNLIMITED)

-~ .
L,

TYPICAL ENTRY
TIME LIMIT (SECONDS)

TIME COUNT (MSEC)

IX-3.1




(€



(@

a2

JIT — JOB INFORMATION TABLE

10-1-74

DST # IN PXGLOB
° 2 !446 :8 %w 112 .& 1/J0B '
0 W TY = JOBTYPE
1 = SESSION -
1 6 JTDST 1 2 = JoB
5 PNTR TO JOB INFO 2 3 = TASK
3 PNTR TO ACCT. INFO 3 ~
4| PNTR TO RESERVED AREA |2
5 5 ’ — 7 )
. 1
6 6 .
)
7 7
\ 10' . 8 ACCOUNTING INFO 0
e |1y NUM 9 3
12|  HTMAXP JITMPN 10 1 JITCREC 19
13 1‘12 JITEOF 11 2 JITCPUC 2
3 (CPU TIME - MS) 3
o148 JTICW 12
V15 JITASEC 13 4 HIPRI 4D
14 5 '
16 JITGSEC = 1°
(GROUP SECURITY)
' 16
20| JITHAN iy
T (ACCT NAME) :
24.-]., . 20 12 10
JITHGN L
T (HOME GROUP) '1 <5 JOB CONTROL WORD
- 30 ¥ ACCT SECURITY
L JITLGN .-_,24 [0 ACCT INDEX POINTER
T (LOG-ON GROUP) T O GRP INDEX POINTER
Q # OF PROCESS CREATIONS
34 lza D HIGHEST PRIORITY DURING JOB
JITUN ’
T (USER NAME) i
0] 40 JITAIP 32 r R l ,
oM - JITGIP 33 50 40
34
42 LATTR
(LOCAL ATTRIBUTES)
44 36 J& N
PASSF .
(PASSED FILE POINTER) 53 LOCAL RIN POINTER 43
46 UCAP 38 54 44
(USER CAPABILITY)
JITIN
~ T L _ (JOB NAME)
57 47
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JDT - JOB DIRECTORY TABLE /17

1 ENTRY PER JOB
MAX. SEG. SIZE (WDS) DST # IN PXGLOB
y POINTER TO JDSD
POINTER TO JTFD
POINTER TO JFEQ N
POINTER TO JLEQ
POINTER TO UNUSED AREA |
WORK AREA
-~ {15 WDS) ~
JDSJNUM JOB NUMBER
JESMPN MAIN PROCESS NUMBER
A4 JOB DATA AL
JDSD T SEGMENT DIRECTORY 'T
JDSD/
e JTFD/JFEQ ENTRY FORMAT
A JOB TEMPORARY = | [ENTRY Wi NAME (wDs
JTFD 7 FILE DIRECTORY T SIZE m‘ S) SIZEcz( )
l :U n: "/
— CN (%40)
i JOB FILE A ENTRY
JFEQ T EQUATION TABLE 'T, INFORMATION
JLEQ ¢

v
THE NAME IS A

CONCATENATION OF UP TO 3 SUBNAMES. BIT ¢
OF THE 1ST CHARACTER OF EACH SUBNAME IS 1.

IX-5.1
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JOB DATA SEGMENT DIRECTORY ENTRY — (IN - JDT)

¢,1,2,3,4,5,6,7,8,9,19,11,12,13,14,15
" ENTRY SIZE (WORDS) NAME SIZE (WORDS)
“NAME”
EXTRA DATA SEGMENT DST INDEX
# OF PROCESSES ACCESSING

W N -

JOB TEMPORARY FILE ENTRY — {IN JDT)

©,1,2,3,4,5,6,7,8,9,19,1,12,13,14,15

ENTRY SIZE (WDS) NAME SIZE {WDS)

$ NAME - ACTUAL FILE DESIGNATOR 2

VOLUME POINTER

FILE LABEL POINTER

IX-5.2
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— FILE EQUATION TABLE ENTRY — (IN JDT)

./v"—;—\

$,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15
] L] B 1 L)

ENTRY SIZE (WDS) NAME SIZE (WDS)

< 2

1 (FORMAL DESIGNATOR)

PMASK
= %
REF. COUNT =
(-
NAME LENGTH (BYTES) DEVICE LENGTH (BYTES) “ Computer
g NAME - ACTUAL DESIGNATOR 2
(MAY NOT BE PRESENT) '

( $ DEVICE/CLASS NAME -
. | (MAY NOT BE PRESENT)

on
FOPTIONS * WITIAL /}L;Oc:.‘z;
/ g B/T - ]
AOPTIONS / % (s
T ——
#BUFFERS / _ = | 2 [——mDisposiTiON
/ A K%
RECORD SIZE
Vi, “XTENTS # AL 7
i ,/_,,. .5) » EXTENTS AlL}thtZ}A’;%OM - BLOCK FACTOR
o 5([_‘1 AR | i [
FILE
SIZE
FILE CODE
((’ %k SEE NEXT PAGE :

>
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<. AOPTIONS, FOPTIONS, AND PMASK WORD BREAKDOWN

OPTION WORD 2 OPTIONWORD1 PMASK
(AOPTIONS) (FOPTIONS)
) 0 ?
) ) BLOCKFACTOR
0 0 . RECSIZE
o ) y DISPOSITION
F O
] 0 e NUMBUFFERS
e ¢ 2 INHIBIT BUFFERING
) 5|0 LT s EXCLUSIVE
¢ 6 NO LABEL | POINIigB_ng MULTI-RECORD
- INHIBIT CARRIAGE of
( ® 7 BUFF. 7|_{ controL wh‘:'!,uowa:’j’i 0 ACCESS TYPE
\§ 8 8 VLT 0 NO LABEL
EXCLUSIVE RECORD FORMAT :;;;7 e . &/ o
9 9 sy Tz CARRIAGE CONTROL
10(0 19 roraupdieer | o RECORD FORMAT .8
. DEFAULT oy &
| [ DESIGNATION  O07R%Z).<¥2-Lo| | DEFAULT DESIGNATION
12 12 FILECODE ASCII/BINARY
ACCESS TYPE 13 ASCII/BINARY FILESIZE DOMAIN
14 NUMEXTS DEVICE
DOMAIN
15 15 INIT ALLOC NAME

15

1=INFO PRESENT
@=>INFO ABSENT
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APPERIDIX €
Summary of [ntrinsic Calls

All intrinsic calls available to the user are summarized below, listed alphabetically. For each in-
trinsic, the complete declaration head appears; the intrinsic call format is distinguished from the
remainder of the head by a box. The function of the intrinsic is described. For those intrinsics
that are type procedures, the procedure type is noted. Optional parameters are bold face in the
intrinsic head and are also noted separately. All condition codes that can be returned by the in-

. trinsic are listed. The intrinsic error-code number is also presented. (This is the number that ap-
pears in the abort-error message generated when an error is encoun

tered in the corresponding

intrinsic.) The functional categories represented by the error number set are

(‘. ~ Error Number Range

1—29 File Management

30—39 Resource Management
40— 490 System Timer (Clock)
50 — 59 Traps
60— 179 Utility Routines
80— 99 Program Aanagement

100—119 Process Control

120—129 Scheduling

130 — 149, _— 140 — /77 P 5-’\7 Data Segments

180—199 Input/Output Utilities

200 — 209 Special Utilities

Where intrinsics have special attributes, those attributes are noted as follows:
©  Uncallable intrinsies (those that can enly be invoked by the user in prmlegod mode) are
indicated by an asterisk (*).
© Intrinsics that can be called in privileged mode even thoush the user does not have the
appropriate capability are denoted by a plus sign (+).
, e Intrinsics thal can be called by a process when the DB register is not pointing to that
{ process” stack are denoted by a dollar sign (§).
@
/)

Functional Czitegory

) The MPE/S000 Optional Capability (if any) required to invoke the intrinsie, and the page in the

main text where the intninsic is discussed, are also noted.
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CINVALTD

Irval 1
INVAL D
InvapLsn
DECIMAL

ASCIT LIGIT

DECIMAL DIGIT
vCrD COUNT .
NECIAAL OPERAND LENGTH
NIVIDEYHYIZERO

STT UnCAHLLAOLE
PROCESL QUIT

BROGRAM CQUIT

STACK OvVERFLOW
PROGRAIY KILLED
INVALTD STACK MARKER
ADDORESS VIOLATION
BOUNDs VIOLATIOM
NON=PESFONDING MODULE
UDATA paRITY

MEMORY PARITY

SYSTEy PARITY

STACK UWDERFLOW

CST VIOQLAT]ION

STT VIOLATIUN

INTRINSIC

FOPREN
FREAD
FARLTE
FUPDATE
FSPAaCe
FROINTY
FREADR IR
FCLOSE

FCHECK
FGETINFO
FREADSEUK
FCONT Ot
FSE Mot
FLOCK
Funblneg
FRENAUE
FREULATE
FlENY 2UEL
FurRITELABEL
PRINTE ILEINFOQ
10%alr

GETLO~RIN
FRESLOCHIN
LOUKRLGOUITIN
UnlLLUSw LOCKRIM
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T 1A 0
CHROMES
PROCTTIMK
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FORTRAN LOGICAL UNIT TABLE (FLUT)

8-1-73

. THE SEGMENTER WILL BE RESPONSIBLE FOR THE PREPARATION AND INITIALIZATION OF A

FORTRAN LOGICAL UNIT TABLE. THIS WILL BE DONE WHEN A PROGRAM IS PREPARED AND WHEN
THAT PROGRAM CONTAINS AT LEAST ONE PROGRAM UNIT THAT REFERENCES A LOGICAL UNIT,
THE LOCATION OF THE FLUT WILL BE IN THE SECONDARY DB AREA AND THIS LOCATION WILL BE

CONTAINED IN DB-1.

THE FLUT WILL BE FORMATTED AS PER THE FOLLOWING EXAMPLE:

DB-1

DB+X

1ST BYTE

LIST OF THE LOGICAL UNIT NUMBERS
REFERRED TO IN THIS FORTRAN-
PRODUCED PROGRAM.

{255 TERMINATES).

2ND BYTE

THE MPE FILE NUMBER (AS RETURNED BY
FOPEN) USED IN ACCESSING THE FILE,

@ IF FILE NOT OPEN. FILLED IN BY
FORMATTER AS EACH L.U. IS INITIALLY
REFERENCED..

X-1.1
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BREAKPOINT TABLE - - &3

THIS TABLE IS ALLOCATED PERMANENT STORAGE IN NON-LINKED MEMORY AND IS USED BY
SYSTEMDEBUG IN RELATION TO “BREAKPOINT” PROCESSING. EACH ENTRY IS 4 WORDS LONG.
ENTRIES ARE ARRANGED IN SEQUENTIAL ORDER WITH THE FIRST ENTRY LOCATED STARTING

WITH FIRST WORD OF THE TABLE (L.E. THERE 1S NO SPECIAL “ZEROTH ENTRY* OR "LINKED LIST
OF FREE ENTRIES" AS IN MOST OTHER MPE TABLES).

ENTRY FORMAT
] 1*2!3%4#5}6;7&%9 ’Le:ﬂgz;w_%u”s
@ |S/D PHYSICAL PCB #
1 PHYSICAL CST # — 1 ik \ebel
2 P-PB So runst
3 SAVED INSTRUCTION

Sog Mt A 3
-‘('D - ¢ l\g \L"N"’&h‘O W

S/D = @IF BREAKPOINT SET FROM SYSTEMDEBUG
= 11F BREAKPOINT SET FROM DEBUG

X.-2.1
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VOLUME TABLE
SIR #223263
DST #29=35,
ZERO ENTRY
worp, 9 ! '2|1=3|\'Y4 | 5{6|7 8 9:10:11[12|13‘14]15
" "#OF ENTRIES N T
o {NOT COUNTING ZERO) ENTRY SIZE = 16g | 0
1 COLD LOAD ID 1
. / - .

Y,
G

15

TYPICAL ENTRY

9 INDEXED BY
| VOLUME #
! VOLUME
2| NAME ,
. 3 3
4 o
5 GROUP s
6 NAME .
7 , | zemoes
Y FOR
1 g [ SYSTEM
. VOLUMES
" ACCOUNT 9
12 _ NAME g
3 "
1 LOGICAL DEVICE # ' 77 sy
(=0 IFNOTMOUNTED) [ @i
15 DIRECTORY ADDRESS
(=@ FOR SYSTEM VOLUMES ) 13

X-3.1
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DISK EREE SPACE TABLE GENERAL DIRECTION 8173

O VY
THERE IS@\IE DISC-FREE-SPACE TABLE FOR EACH DISC IN THE SYSTEM. THE TABLE BEGINS AT
SECTOR # 28,q AND ITS SIZE IS SPECIFIED WITHIN THE TABLE ITSELF, THE TABLE IS READ ONE
PAGE AT A TIME, AS NEEDED, INTO AN EXTRA DATA SEGMENT (DST # 17, ). A PAGE CONSISTS OF
ONE OR MORE SECTORS AND IS CURRENTLY EQUAL TO 2 SECTORS. THE TABLE IS KEPT PACKED AT
ALL TIMES AND DISC ADDRESSES ARE IN ASCENDING ORDER. ANY TWO ENTRIES REPRESENT TWO
DISJOINT AREAS ON THE DISC. -

FORMAT OF PAGE # 1 - FORMAT OF SUCCEEDING PAGES
ENTRY #n
HEADER
ENTRY # (n+ 1)
ENTRY #1 »
ENTRY #2 :
P> : A s o ~
. 1 :
1 |
| 1
| !
ENTRY # 62,0 _ ENTRY # {n+ 63)
HEADER FORMAT (8 WORDS}
WORD DOUBLEWORD
INDEX INDEX

#ENTRIES IN TABLE o
TABLE SIZE (SECTORS)

LOWER BOUND
FOR FREE SPACE
(SECTOR #)

UPPER BOUND }

FOR FREE SPACE
(SECTOR #)
T 7

7

N oD W N s .

MIN & MAX ARE DISC ADDRESSES INDICATING THE MINIMUM ARND MAXIMUM DISC ADDRESSES
ACCOUNTABLE BY DISCSPC (1.. NO SPACE WHICH GOES OUTSIDE THESE BOUNDS MAY BE REQUESTED
OR RETURNED).

X-4.1
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DISK FREE SPACE (Con't)

ENTRY FORMAT {4 WORDS/ENTRY)

WORD
INDEX

DOUBLEWORD
INDEX

SECTOR NUMBER WHERE
SPACE STARTS

| o

#SECTORS AVAILABLE

] 1

8-1-73
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PROCEIS CONTROL BLOCK - TABLE ENTRY

© /1 2 3 4 & ¢ ? & 3 o nu iz 13 i+ £

i 1 1 1 1 L | | L 1 1 ]

FRen|LT |2 & FQP
ReRest |SwW oy P MSTATE
Prase | ADB XDS "l OA
Peivds| W STK S PFc 1%
RE%ME‘ET%:é{%%E%FAQE*%CE
oS FPTR SPTR
ReRetto BFTR PRT
PCET PCST BPT LinK
hagz| 8 |E [&|c|D | meyrac TOFTR
PRt |LIV | BS Fee STav PTYPE ' .HKESK?ST HE?CY?RK
Py | PSIM Ba®
PeRit TLO
FeRi PR -
Peas LAT
PeRi4- WS P
Jly PRI N

PLB™ = Fable vonwat susters akle 2

PCRITZE = entoy Size, &

BT

-~
-

o b

lc~,c,L R SN




PROCESS CONTROL BLUCK ENTRY

PCB = TABLE NAME, SYSTEM TABLF 2
"PCBSTZE = ENTRY STZ¢, 16
PCBB = TABLE BASE

CERTAIN FIELDS BELOWNG TU CLASSES:
0XDS, XDS, STK ARE DS1, DATA SEGMENI INDICES.
FOP, BOP ARK PLINK, PROCESS LINKS.
M « FA ARF COLLECTLIVLY KNOWN AS WAIT.
M « ACT ARE KNOWN AS WAITA.
IMP = CR ARZ KNUWN AS 1CS.
HK - BK ARE KNOWN AS PSIF, PSEUOD TNTERRUPT FIELDS.

PCROO .(0:1) LT LIST TYPE FOR WHICH LIST PCHB IS LINKED
0: DISCARD DR NO LIST
12 READY

PCBOO .(3:13) Fop FORWARD QUEUE POINTER, ¢CbB RELATIVE,
: < > 0: ON A LISI. '
= O0: NOT ON A L1ST,

PCBO1 .(0:1) Sw SET IF PROCESS iIS UN A SHORT WAIT.
PCBO1 .(1:10) oup POINTER T MAM OLD DISCARD LTST.
PCRBOY .(11:5) M3TATE MEMDRY RESOURCE SIATE,

0 ¢ CORE RESIDENT
1 ¢ O0OUT uF MAIN MEMDRY
2 ¢ IN CORE
3 ¢ ARSENT SEGMENT.
PCBO2 .(0:1) ADB SET TF DB TS POINTTNG TU AN ABSOLUT ADDRESS.
PCB0O2 .(1:10) XDS DST INDEX FOR EXTRA DATA SEGMENT,.
0 IF NONE,
PCB02 .(11:2) IINUSED.
PCBO2 .(13:1) SET ON MAM gRRARS FOR MAKEPRESFNT.
PCB0O2 .(14:2) 0A ACTIVITATION ORIGIN FOR THE PKOCESS.
0 OTHER REASON
1 FATHFR
? SON
PCBO3 .(0:1) WaS WAKE UP WATTIWNG SWITCH.
| IF AWAKE 18 MISSING,
PCBO3 ,(1:10) = STK DST TwDEX FUR STACK
PCRO3 .(11:1) sSC SET IV LXECUTING SYSTEM CODE
PCBO3 .(12:3) PFC CAUNTER FuUR NUMBER 0UR SUCCESSIVE PREPARATION
FATLURFES.
PCB0O3 .(15:1) OVR OVER-RUN 81T FO®# PSEUDO INKTERFUPT PROCESSING,
PCBO4 .(0:1) “ MOURNING ~AILIT
PCB04 .(1:1) RG GLOBAL RIN WAIT
PCRO4 .(2:1) PL LOCAL RIN WAIT
PCR04 .(3:1) A MATL WAILIT

PCBO04 .(4:1) RIO BLOCKED 1/0 WATT



LT

PCBO4
PCBO4
PCBO4
PCBO4
PCBO4
PCBO4
PCBO4
PCBO4
PCBO4
PCRO4
pC804

PCBOS
PCBOS

PCBRO6
PCB06

PCRO7
PCBO7

PCAROR
PCBOSB
PCB08
PCBOR
pCBO8
pCBo08
PCBOS
PCBOB

pPCBOS8

PCBO9
PCRO9

PCBO9

PCBNY
PCBO9

PCR0O9
pPCRO9
PCBO9
PCBO9
PC809
PCBOS

.(5:1)
.(Hhs1)
L(721)
.(B21)
.(931)
«(10:1)
L(11:21)
L(12:1)
.(13:1)
.(14:1)
.(15:1)

.(0:8)
.(8:8)

.(0:8)
.(B:R)

-.(0:8)
-.(R:8)

.(0:1)
.(1:1)
.(2:21)
«(3:1)
«(4:1)
.(5:1)
.(621)
«{(7:1)

.(8:8)

«(021)
. (132)

«(3:2)

«(521)
.(6:3)

«(9:1)

«(1021)
L(11:1)
.(12:1)
L(13:1)
«.(14:1)

10

uce
JAK
TIM
THT
SON
Fa

ACT
IMP
SIR
CR

FPTR
SPTR

BPTkK
PRI

PCST
RPTLTNK

E

LQ

D

L
DEAD
FAC

TOPTR

LIV
BMS

PpRC

STOV
PTYPE

HK
SK
ST
HR

r~
[

I/70 WAIT

UCNP wAIT

JUNK WAILT

TIMER WAIT

INTERRUPT WAIT

SON WAIT

FATHER WAIT

SET IF PPOCESS 1S ACTIVE
SET TF PRUCESS 1S IMPEDED
SET IF PROCESS HAS SIR
SET IF PROCESS 1S CRITICAL

FATHER POINTEK
SCN POINTER

BROTHER POINTEFR
P<OCESS PRINRITY

REQUESTED CODE SEGMFENT
BREAKPOINT LIST FOR PRNCESS

ZERI!)

SET TF PROCESS 1S (N ES QUEUE SCHEDULED

SET IF PRDCESS IS SET IN A LINEAR MANNFER
SET IF PROCESS IS 0N CS QUEUE SCHEDULED

SET TF PROCESS IS8 0N DS QUEUR SCHEDULED

SET IF PROCESS 1S CURrRwk RESTDENT

SET DURING EXPTRATION

IF SET, THE FATHER IS TJd BE ACTIVATED OW
PROCESS TERMTNATIUN

IMPEDE QUEUE POIN1ER

SET TF PRUCESS IS ALIVE
BLUCK MAIL, VALID 1F ™3 SET.

0 SEND TO FATHER

1 RECELIVE FROmM FATHER
2 SEND TG SO

3 RECFIVE FRUM SON

PROCESS T PROCESS COMMUNICATIONS SET
WITH RESPECT TC SON.

0 NULL

1 SOR TO FATHFR
2 FRTHER Tu SNDK
3 BIL,OCKED

STACK OVERFLOw BIT

PRUCESS TYPE

USER

USER, SON OF MAIHN
USER, MAIN

USER, MRAIN, TASK
SYSTEM

NOT JSED

SYSTEM, UCJP

NOT USED

UNUSED

HARD KILL PSEUDO IN{ERRUPT
SOFT KILL PSEUDPU INTERRUPT
STOP PSEUDO INTERRUPT
HYBERNATE PSFUDN INTERRUPT
CONTPOI Y PSEUDU INTERRUPT

~NOT U EWN =D



PCBOY

PCB10

PCB10
PCB11

pCB12

PCB13
PCB14

PCB15

«(15:1)

.(0:3)

.(3:13)
.(0216)

.(0:16)

.(0216)
«(0:18)

.(0:10)

HK

PS3IM

BOP
TLO
P3X

LAT

W3P

PRINX

BREAK PSEUDO INTERRUPT

PSEUDO INTFRRUPT ™MODE

1 HARD KILL

2 SOFT KI1LL

3 STOP

4 HYBERNATE

5 ESCAPE (CONTRUL Y)
6 BREAK

7 NORMAL

RACKWARDS OUEUE POINTER

TIME LEFT IN QUANTUmM, VALID ONLY IF LO = 0

PROCESS BLOCK POINTER, INDEX TO SHARABLE CST
POINTER INTO CSTRT,.

TIME SThCF LAST ABSEANCE
WORKING SET PJINTEPR

INDEX TO MAM PRESENCF REQUEST Ir <> 0
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. bL ~a = $EE6. REL OL VALUuC
DB~ = S€6. REL 28  VALuF
b e oo e ——— - —-—— - —_— - -
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~ PYEIXE? EXpArSLor? A
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|
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1

] |
1

PXGLOB FORMAT

2 3 45 6 7 8 9 1 11 12 13 14 15
1 L L

I S S FU I SN N
| s

T ¢«

¥ T
DL~a=SEG. REL DL VALUE

¥ ¥ l ¥ 1]

DB~-a=SEG. REL DB VALUE

USER ATTRIBUTES

JMAT INDEX

ACTUAL JOB INPUT LDN

JPCNT INDEX (Rel Byte Addr) ACTUAL JOB OUTPUT LDN

» JDT DST INDEX
JIT DST INDEX

JCUT INDEX

N oM as W N = e

} = JOB IN/LIST INTERACTIVE

D = JOB IN/LIST DUPLICATIVE

TY

= JOB TYPE

- @ = UNDEFINED
1 = SESSION

2 =JOB
3 = TASK

8-1-723
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PXFIXED FORMAT

c-b PXFIXED SIZE

RELATIVE S (S-DB})

RELATIVE Z (Z-DB)

INITIAL Q (Q-DB)

RELATIVE DL (DB-DL)

GENERAL RESOURCE CAPABILITY (FROM PROG FILE)

ABORT X

EXTRA DATA SEGMENT COUNT (¥ 6t ™ef g:\)

EXTRA DATA SEGMENT DST INDEX

EXTRA DATA SEGMENT DST INDEX

EXTRA DATA SEGMENT DST INDEX

bn - B B+ B e~ IR M v

njunlnln

EXTRA DATA SEGMENT DST INDEX

ABORTY

INITIAL CST INDEX

MAXIMUM STACK SIZE (MAXDATA LIMIT)

ARITHMETIC TRAP MASK

" ARITHMETIC TRAP PLABEL

LIBRARY TRAP PLABEL

SYSTEM TRAP PLABEL

CONTROL Y PLABEL

JOB
TYPE

JOB #

ACTUAL SIZE OF VIRTUAL SPACE ALLOCATED TO STACK

PROCESS CPU TIME
{MSEC)

MAXIMUM DATA SEG SIZE USED (IN SECTORS)

TOTAL VIRTUAL STORAGE USED (IN SECTORS)

CURRENT EXTRA DATA SEGMENT SPACE

NOTES:

P =1 IF OPENED BY PRIV USER
S=1IF DATA SEG IS SHARAULE

© O Ny O N P W N -

N N N N = ot = e e e = e o owm
gﬂgabgngowmqmmpwn.‘o
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The PXFILE

area 1is a

Table Formats - PXFILE

sub=-section of the PCBX.

1t is a contiaquous,

expandable and contractable block of storage that is mansaed by the file

system

make use of the PXFILE section.

primarily for its own use,

In doing so

conventions of the file system,

The overall stfucture of the PXFILE area is:

CONTROL BLOCK |
TABLE |

AVAILABLE ]

1
!
I
i
|eeevcncccnce- ceccecscn==|
|
!
)

|
I
| TABLE |
i

Other svbsystems, namely CS and NS, also
they

must conform to tne

(fixed)

(variable)

(variarle)

(variable)



3.1

The
ent

Taple ¥Formats - PXFILE

ol Overhead

part 1labeled OVERHFEAD contains information that is pertainent to the
ire table,

0 1 7 8 15
f PXFILE SIZE IN W#OKDS |
|------ ........ L X N N N N N N N X XN X N N N X XN X J LA X X B N X N X N X N N N X N N X J_JN_ J -----------'
| LAST DOPEN ERROR NUMARER | LAST CUPKN FRFOR NUMBER |
l-- ............ LA K K N & X N X N XN X X X X J L X X X N N ¥ N X N ¥ N X _JX_ N N X }N_J LA N & X N N X X N ¥ J -----l

{ RESERVED FOR DS |

In
of

-

(_\.

| LAST KUPEN ERROR NUMBER | S |

R ceececcccecccccacaa- ceeecececce-- e
l e ———— !
e et e e P L PP ceerecccccrcanan]
l CS TRACE FILE INFO |
T RST RRseonb NG wO-MATT 170 AFT FATRY AUNRER |
e iy calneds ek aLE bey vk
A e e A
---mmeemmoze e T L
! 4t2)USER (NOBUF) CONTROL BLNOCK TABLE DST NUMBFK I
T
-mmemmmemed L e e )
--—memmmeec2 s I )
| 8t27USER (NORUF) CONTROL RLOCK TABLE DST NUMBER |

13

14

15

general the fnllowing identifiers are used when referrino to this part

the PXFILE area:

DEFINE

PXFSIZE = PXFILEs#, <<PXFILF S1ZE>>

CXFDUPEN = PXFILE(1).(N:Bj}#,<<LASYT DOPEN ERKROP CODE>>
PXFCOPEN = PXFILE(1).(R:B)#,<<LAS1 COPEN ERFOK CULE>>



Table Formats - PXFILE

PXFDSINFD = PXFILE(3)s, <<PEESERVED FOR DS&>>
PXFKOPEN = PXFILE(4).(0:8)%,<<LAST KOPEM ERRNR CGUE>>
PXFFOPEN = PXFILF(4).(8:8)#%,<<LAST FOPEN ERRKOk CODE>>
PXFAFTSIZE = PXFILE(S5)¢4, <<AFT SIZE IN WORDS>>
PXFCTRINFN = PXFILE(6)4, <<CS TRACE FILE INFO>>
PXFLEFTOFF = PXFILE(7)s, <<LAST RESFONDING AFT NR.D>>
PXFCBT1 = PXFILE(8)¢#, <<181 USER CBT DST NR.>>
PXFCBT2 = PXFILE(9)#%, <<2hkD USER CBT DST NR.>>
PXECHT3 = PXFILE(10)#, <<3RD USEP CHBT DST NR.>>
PXFCBT4 = PXFILE(11)¢#, <<4TH USER CBT DST NK.>>
PXFCBTS = PXFILE(12)#, <<5TH USER CBT NDST NE.>>
PXFCBTS = PXFILE(13)#, <<6ETH USER CET DST NR.>>
PXFCBTT = PXFTLE(14)4, <<7Tii USKR CBT DST NKk.>>
PXFCBTSE = PXFILE(15)#: <<BTh USER CBT DST NR.>>

The following is an alphabetized list of the above identifiers alonag with a
discussion of their meanina.

FXFAFTSIZE
PXFCBRT1=8
PXFCOPEN
PXFCTRINFO
PXFDOPEN

PXFDSINFOU

PXFFOPEN

( ®

This 1is the size (in words) of the Availakle File Table,
Note that tne size is in words ana not in terms of number
of entries. The reason for tnis is that it simplifies the
calculation for the size of the available bhlock.

These are the DST numbers of the user (NORUF) control
block taovles. A DST numher of € indicates that no data
segment is Allocated. Note that a DST numoer is
representable with ten bits; & full word 1is used to
simolify the code.

Tnis contains the last COPEN error number. 1t is not used
by the file system; it is incluaed here for completeness
only.

This contains information pertainent to the CS trace file,
It is not used by the file system; it is included here for
completeness onlv.

<7

This contains the last D6g£N error number. It is not used
hy the file svstem; it is included here for comcleteness
only.

This cell is reserved for DS, It is not used by the file
system; it is included here for completeness onlv.

This contains the last FUPeN error number., 1If 1t is zero
then the last FOPEN completed successfully; it it s
non=-zerc then the last FOPFN comrleted unsuccessfully and
the number represents the tile system error number. Note
that only eight bits are neeacec to hola the error number;
a full word is used to simplify the code,



PXFKOPEN

PXFLEFTOFF

PXFNQOCTB

L

(" PXFSIZE

Tabple Formats = PXFIIF

This contains the last “KCPENY error number., Since KSAM
is imbedded in the file system, an FOPEN fallure on a KSAM
file can bpe caused by a failure to oren either the key
file or the data file, This error number s used |in
conjunction with PXFFOPEN to determine which file caused
the KSAM open fajilure, Note that this error number is not
used by the file system; it 1is included here for
completeness only.

This is the AFT entry number of the 1last file/line that
completed a no=wait I/0; if zero then no no=-wait I/0 has
been completed. This cell is maintained solely by and tor
tne IOWATT intrinsic.

This bit is used to signity that no control blocks are to
hbe created in the PXFILE control block table. This bit is
set by the NOCB parameter to the CREATFE intrinsic or the
tRUN command. fhe reason for this feature is to permit
the 3000/20 user to have as much stack svace as possible;
otherwise tne MPE/30 file system will take away several
hundred words of stack for the FPXFILE control block table,

This is the size.(in words) of the comnlete PXFILE area.
It is the sum of the overhead block, the control block
table, the available tile table and the availaple block,



Table Formats = PYXFILFE

3.1.2 Contrnl Block Table (PXFCBT)

The part labeled CONTROL BLOCK TARLE contains a file control block table.
This is a new feature with MPF/30; it is not present under MPE/20.

The' format of the control plock table is the same as any other file control
plock table, The only difference 1is thAat sdaressinag is sliontly more
complicated since the tanle does not begin at DB+(. As a result all
pointers within the table are table relative; the startino address of the
table must be added to a pointer to generate a final DR-relative address.
This addressina convention 1is consistentlvy applied to all file control
block tarles.

when the control block table is expanded, spece is taken from the AVAILABLE
area, If no space is aveilable then the VFXFILE area is expandec and the
aqcuired shace is added to tne AVAILABLE Aaree.

The interested reader is referred to section 3.Z2 for a more Adetailed
description of file control block tables,.

4] . 15

i TARLE SIZE IW wORDS t 16
T TTTTTTTTRST NUMBER CONTAINING IARLE T 1
;o T RCTOR TABLE SIZE N WORDE o 18
T TNk A T
T J e vteetviotie ot S
e ———

| VECTUOR TARLE {
| |

|ewecrcceccacccreccrrcrccacana" cresccecccccrercrcescrcccscenasas= |
| |
|
I CONIROL RLNCK AKEA
|
|

In general tne ftnllowina identifiers are used when referring te this part
‘Of the PXFILe aread

DEFINE



PXFCBTA
PXFCBTS
PXFDSTX
PXFVTSI
PXFLIOCK
PXFOQUEU
PXFVT

Table Formats = PXFILE

B = PXFILF(19)#, <<KCONTFOL BLOCK TABLE>>

1ZE = PXFILE(16)%, <<TABLE SIZE IN wORDS>>
= PXFILE(C17)¢%, <<TABRLE DST NUMBEER>>

ZE = PXFILE(18)#, <<KVECTOR TABLE SIZE IN WORDS>>
= PXFILE(1Y)s, <<TABLE LOCK WORD>>

E = PXFILE(20)#%, <<TARLFE IMPFDED QUEUE>>
= PXFTLE(21)¢#; <<KVECTOR TABLE>>

The following is an alphabetized list of the above identifiers alconag with a
discussion of tneir meaning.

PXFCBTAB
PXFCBTSIZE

PXEDSTX

¢
®

PXFLOCK

PXEQUEUE

PXFVT

PXFVTSIZE

‘@

This 1s the first word of the control block tavble, 1In
general this is used only when referring to the entire
control block table.

This 1is the size in words cf the control block table. 1In
ceneral this is used only when calculating the size of the
available block,

This 1is the DST number o0t tne aata seagment that contains
the control block tabple. Tris is the same as the DST
number of the stack. Note that the convention of
referring to the DST number of the stack as zero is not
used. The reason for this is that the file system may
refer to a PXFILE control plock table in another stack,
This would resuvit 1in an ambiguity since that PXFILE
control block tabhle would also have a DST number of 2zero.

This is the lock word for the table and has the same
format as the lock worad tor a control block in the table.,

This is the impeded aueue for the table and has the same
format as the impeded queue for a control block in the
table,

Tnis s the first word ot the vector table. It is used
when reterring to the vector tatle in cenreral.

This is the size, in words, of thre vector tapnle, Note
tnat this is the lenath of the taktle and does not reflect
the numper of entries usea or urused.
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Table Formats = PXETILE

3.1.3 Availaple dlock

The part labeled AVAILABLE BLOCK is used to provicde space when the Control
Block Table »or the 2availanle File Table is expandea. Tnese two tabples orow
towards each other, and when more space is neeaeg it is simply taken from
the Avalilable Block. '

“hen the Available Block is exhausted, the PYFIlLt area is expanded, the AFT
is relocated and the new space is adaed to tne tvailable BRlock,

Note that currently tne PXFILFE area 1is orly expvanded; it {is never
contracted,

3.1=7
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The part labeled AVAILABLE FILE TABLE contains information used by the file
system (or CS, DS, etc.) to arossly characterize tne file access and, most
importantly, to give the location of the control blocks.

The overall structure of the AFT is:

| |

| ENTRY N |

| i

jremme————————- bt [

| i

l . |

| . { Computer

Museum

I . 1 )

| |

I---------------- ....... |

| ]

] ENTRY 1 i

{ |

where N = PXVFAFTSIZF/4,

The AFT 1is as long as specified by PXFAFTEIZF. Unused entries are all
zero‘s. When the table is full it is expanded bv taking space from the
AVATLABLE block.

The AFT is negatively indexed by file number: the entry at DL-8 corresponds
to file number 1, the entry at DL-12 corresponus to file number 2, etc.

The structure of an AFT entry is:

| ENRY TYPE G R0 T o
T ST ekysica aca vectok T
T TTlocTeAn ace vecos T
T NO-WAIT /0 100X T T

P -
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kote that the entry format is dependent on the entrv type. The one shown
above is the one used by the file system,
In ageneral the following ldentifiers are usec when referring to an AFT
entry:

DEFINE l

AFTTYPE = AFt.(0:4)%, <<ENTRY TYPE>>

AF INULL = AFT.(4:1)¢, <<SKULL FILE>>

AFTPACHY = AFT(1)s, <<PACR VECTOR>>

AFTLACBV = AFT(2)+#, <<LACH VECTOR>>

AFTTI0X = AFT(3)#; <KNO=WATY I/70 100QX>>

The followinu is an alphabetized list of the above identifiers alona with a
di;cussion of their meaning.

is the 100 index of the rerding no=-wait 1/0 (if any).
that this is applicable ift the file was orened with
NOWAIT option specifieo. Also, CS and DS have the
carability and used this cell in a consistent manner.
reason for tnis is that the I0DWAIT intrinsic services
and is the orincipal

This
Note
the
same
The
the file system as well as CS and DS,

AFTIOOX

-
(
o .

user ot this cell. 1r the cell is zero then there is no
1/0 pending; otnerwise the cell contains the 100 index
corresponding to the pending 1/0.

AFTLACBYV Tnis 1s the vector of the Loaical ACB (LACB) (if any).

. Note that this is applicaocle ift the file was orened with

the multi-access option specitied.

AFPNULL Tnis bit signifies that the tile is s$NULL and that there
are no control b»locks.

AFTPACBYV This is the vector of the Phvsical ACBR (PACE). hNote that
a PACB exists for all files except SNULL.

AFTTYPE This is the AFT entrv type number. At present the

followina entry types Are detfineg:
- file system

- remote tile

- NS

DS

- S

- S

N8 W N = D
]
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10
1
12
13
14
15
16
17
20
21

Notes:

PCBX FOR CORE RESIDENT SYSTEM PROCESS STACKS

T (MICRO-MINI PCBX)

DL - a (Seq Rel DL Value)

DB - a (Seq Rel DB Value)

USER ATTRIBUTES (always -1)
@ INPUT DEV LDEV #
OUTPUT DEV LDEV #
"]
) D1 "]
0

PXFIXED SIZE (c- b)

RELATIVES (5-DB)

RELATIVEZ (Z-DB)

INITIALQ (Q- DB)

RELATIVEDL (DB- DL)

GENERAL RESOURCE CAPABILITY (-1)

ABORT X

PCBX FREE SPACE POINTER (-1)

DL-b

DL- a

1. There is no PXFILE area.

2. The PXFIXED area is much smaller than a normal PCBX.
3. The PCBX FREE SPACE POINTER is -1 indicating that

the PCBX cannot be expanded,

@ O N O N h W N = @

[ R Sy - o o -
slmmﬁ!.om-.-e

PXG

PXFI1

8-1-73
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- PROCESS TO PROCESS COMMUNICATINN TABLE 8173

P N

THIS TABLE IS USED AS THE COMMUNICATION LINK BY WHICH FATHER AND SON PROCESSES COM-
MUNICATE WITH ONE ANOTHER VIA THE MAILBOX SCHEME, THIS TABLE CONTAINS TWO WORDS
PER ENTRY AND IS INDEXED BY PCB # (ENTRY INDEX 0 1S MEANINGLESS). EACH TWO WORD ENTRY
OF INDEX N ESSENTIALLY RELATES WHERE, AS WELL AS HOW MUCH, MAIL MAY BE FOUND FOR A
PROCESS N WITH RESPECT TO COMMUNICATIONS BETWEEN N AND HIS FATHER PROCESS.

ENTRY FORMAT

WORD ¢ WORD COUNT
WORD 1 MAIL WORD OR DST #
! . . WHERE WORD® = THE # OF MAIL WORDS TO
B TRANSFERRED.

WORD 1 = THE ONLY WORD.OF MAIL
ITSELF IF WORD @ =

. . OTHERWISE

iT CONTAINS THE DST - OF
THE EXTRA DATA SEGMENT
WHERE “WORD COUNT"” WORDS
OF MAIL EXIST.

NOTE: SAY PROCESS N IS THE SON OF PROCESS M, THEN THE PROCESS TO PROCESS TABLE
INDEX WHICH WILL BE USED FOR MAILBOX COMMUNICATION BETWEEN SON N AND
FATHER M WiLL BE THAT OF THE SON (I.E. N),

XI-3.1






N

=18 DISAP PSEB,PSDB CNUMNTER.
=17 XXXXX UrusSeDd.
=16 SDST PROCESS STACK DST.
=15 PSTA PSEUDO=-INTERRUPT STATUS.
=14 PADDR PSEUDO=IMTERRUPT ADDRESS,
=13 TRACE FLAG FLAG SET NUN=ZERO [N IXIT FROM ICS.
=12 PFAIL POINTER IO POWERFAII PCR.
-11 JCUuT ABSOLUTF JCUT ADOLDRESS.
=10 XP POINTER TO EXFCUTING PROCESS PCR.
=9 PChX ABSOLUTE STACK ADDRESS.
-8 Z STACK DB RELATIVE Z <<REL T0 0I=4>>,
-7 DL STACK RELATIVE DL <<KREL TO QI=4>>.
-6 S STACK DB RELATIVE S <<REL TO 01=4>>,
=5 S BANK <<KNOT NECESSARILY <OQUAL TO RETURN DB BAAMKD>>,
=4 STDLBR ARL, STACK DB <<KNUT NECESSAPILY EQUAL TO
-3 X ! RETURN DB>>.
-2 P ! DISPATCH
-1 STATUS ! STACK
0 DO (ALWAYS 0) ! MARKER,
1 DB RANK DISPATCHER RETURN DR BANK,
2 DB DISPATCHER RETURN DB,
3 PARAM DEVNU 1F EXT INT,ELSE PAEANM,

ICS GLOBAL WwITH CELLS INTTIALIZED FOP PROGERITOR,

STDB = ABSOLUTE ADNRESS OF THE CURRENTLY RUNMING PROCESS STACK.

SBANK = BANK ADODRESS FOR PROCESS STACK.

S = STACK DB RELATIVE S.

DL - STACK DR RELATIVE DL.

Z = STACK DB RELAIIVE Z.

PCBX - ABSOLUTE STACK ADDRESS.

XP = PCB TABLE RELATIVE POINTER Tid ~OKD ZERD OF ThRE BRUNNING
PRPNCESS PCH.

INITIAL SETS THE FOULOWING AS DESCRIRKED,

CPCB « ABSOLUTE 4 1S AN ABSOLUTE VEKSIOn OF XPp., IF CPCB 1S ZERO,
THEN THF ABOVE CENLS ARE INVALID., THTS AILL NEVER BE THE
CASE IN A PROCESS. CPCB SHOULD ALSO RE SFET BY INI1TAL.

SDST = DST NUAHER FUR THE RUNNTNG PRUCESS STACK.

JCUT = THE RANK ZERd ARSOLUTF ADDRESS 0OF THE JCUT TABLE.

PADDR = PH RELATIVE ADDPKSS FOR THE PKOCFEDURF PSEUDOINT.

PSTA = STATUS VALUE FOR PSEUDUINT,%140000+CST4.

DISAP = PSDB COUNTER,IMITIALLY ZFRD,






7N
o

DB-12

" DB-11

DB-10
DB-7
DB-6
DB-5
DB-4
DB-3
D8-2
DB-1

SUB-SYSTEM RESERVED DL AREA

8-1-73

A REMAINING DL AREA
RESERVED FOR SORT/MERGE DB-10
RESERVED FOR TRACE DB-9
EXTERNAL PLABEL OF OUTER BLOCK DB-8
RESERVED FOR TRACE DB-7
DB ADDRESS OF STLT DB6
RESERVED FOR COBOL DB5
RESERVED FOR COBOL DB4
RESERVED FOR COBOL DB3
RESERVED FOR FORMATTER DB-2
DB ADDRESS OF FLUT DB-1
o~ DB AREA "T
’,v’ v ‘:;" ‘::.'._
S FAN
>
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N

DECIMAL

SIR #

O 0 NS WN -

NN NN R NN 2w o a3 e 3 s
OB WN =2 S © 00 NO S W oS

27-34
35
36
37
36
39
40
41

* NOT USED

OCTAL
SIR #

~N OO O DR W -

10

12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33-42
43
44
45
46
47
50
51

bsT 253

SIR # ALLOCATION

SIR NAME

MEMORY-OVERLAY . /oy ¢
“DSTENTRES—
-PG&EALI_QE_S_____:OCJ?D
PROCESS TREE STRUCTWRE
SCHEDULING QUEUE
CST ENTRIES
SYSTEM DIRECTORY
LPDT
LDT
STORAGE IN OVERLAY AREA
DISC FREE SPACE TABLE
JPCNT
JeuT
JMAT
(FREE)-"
LOADER SEGMENT TABLE
VDD
—~FREE~ SFoo L
MESSAGE CATALOGUE
RIT
VOLUME TABLE
MESSAGE QUEUE DST 33,
MESSAGE QUEUE DST # 34,4

REE- QL Arcesss Tl

LOGGING BUFFER

(FREE)

SUB-QUEUE MAPPING TABLE
{FREE)

FILE INTEGRITY

RIN

(FREE)

1st JOB

2nd JOB

‘/%&1/ R -

JF >
LY

Loan PROCESS SIZ

SHEZ,
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MULTIPLE SIR ALLOCATION 8

THE FOUR CONVENTIONAL CHAINS USED BY MPE FOR SIR ALLOCATION AND DEALLOCATIO}

LOWER -~ LOGICAL RANK —~ HIGHER

Computer
Museum

1. LDT(101 —~ LPDT(9) — VDD(18)
JMATSIR(15) = LPDT(9) = JPCNT(13)
FILESIR(37) ~ DIRECTORY(8) —~ LPDT(9) —~ DISC FREE SPACE TABLE{12)
FILESIR(37) — RINTABLE(38)

s> W

MULTIPLE SiR ALLOCATION REQUIRES CARE TO AVOID PROCESS DEADLOCK SITUATIONS. Tt
RULE THAT SHOULD BE FOLLOWED WHEN WORKING WITH THE ABOVE SIRS IS AS FOLLOWS:

NEVER ATTEMPT A GETSIR OF LOWER RANK THEN THE SIR CURRENTLY HELD (IF ANY),

FOR EXAMPLE: SUPPOSE TWO PROCESSES, A AND B, REQUIRED THE SIRS FOR THE LDT AN(
LPDT. DEADLOCK WOULD RESULT IF DONE AS BELOW DUE TO PROCESS A

s NOT FOLLOWING THE CONVENTION ORDER.
) INCORRECT ORDER CORRECT ORDER
PROCESS A" PROCESS “B"
GETSIR(9) [LPDT] | GETSIR(10)  [LDT)
GETSIR(10) GETSIR(9)
DEADLOCK!
>



SIR TABLE INFORMATION

167z

THE SYSTEM INTERNAL RESOURCE TABLE IS LOCATED IN NON-LINKED MEMORY (RESIDENT TABLE).
THE SIR TABLE IS USED TO PROTECT CRITICAL SYSTEM ELEMENTS AGAINST ACCESS BY MORE THAN
ONE PROCESS, I.E., |T PROVIDES A “LOCK OUT* MECHANISM. EACH CRITICAL SYSTEM RESOURCE
{USUALLY A TABLE) IS ASSIGNED A SPECIFIC SIR NUMBER. PROCEDURES ARE PROVIDED WITHIN
MPE TO LOCK (GETSIR) AND UNLOCK {RELSIR) THE StR. PROCESSES ATTEMPTING TO OBTAIN A SIR
THAT IS NOT AVAILABLE ARE IMPEDED BY THE SYSTEM. THE SIR TABLE ENTRIES FORM THE HEAD
OF A LINKED LIST IN THIS CASE. |F MORE THAN ONE PROCESS BECOMES IMPEDED WORD 8 OF THE
PCB ENTRY IS USED TO ADD THE “NEW’ PROCESS TO THE GROWING LIST. THE METHOD OF DIS-
IMPEDING THE PROCESS DEPENDS ON THE SIR TYPE. '

™, >,

gnoayéﬁkﬁsgzaﬁ}mg§7

P'INTHE SYSTE

~epa56ai\fasco
S UORTSIRN ASHORT SIRMESENSITIVENTO THE PRIORTY OPPROCESSESNN THEWPEDED LISTN\AS
. RROGESSERERUESTIVG FAK SIR BECOMENMPEDED, THE SYSREN COMPARSSARIOR

TIBS, AND AAWAYR RECK E PRYORMY NUMBER OF THE'HNGHEST RRIORITY
PRO SIRNFABLE A PROCESS RELEARESANE SIR\ ALL PROCESSES

IN QJS-IIRPEDEN E COBRENTJOLDAR OFHE S\B/IS ADSO TNE  \,
y RRIORIZYNROGESS | TEXNIST, ANORMAY RENJRN YO THE CALLING
PROCESS p ANR EXECUARN CONTINUXS E CURRENT'HODNDER ORTH

NR ISNORPRE HISHEST PRIORITXPROGESS
DISRATEWER ISWMADY, AN THE HIGREST
ANDRB {MP\BLYOB '\INHE ow R E

IORIY PROCESSAVILL BE DISRATCHED

THEL%’I;,A R ER RO THE
IR\ \

“TONS SIR:  A+SBN6-SIR DOES NOT RESPECT PROCESS PRIORITY AND OPERATES IN A FIFO
MANNER. AS PROCESSES BECOME IMPEDED ON BEHALF OF A<-B#&-SIR THE NEW
ENTRIES ARE ENTERED AT THE TAIL OF THE IMPEDED LIST. WHEN THE CURRENT
HOLDER OF THE SIR RELEASES IT, ONLY THE FIRST PROCESS IN THE LIST (POINTED
AT BY THE HEAD POINTER) IS DiS-IMPEDED. THE LINKED LIST HEAD AND ALL
POINTERS ARE THEN UPDATED AND THE NEWLY DIS-IMPEDED PROCESS WILL-RRE-
—StHvABEY-OBTAIN THE SIR.

YXIi.-1 K






RIN TABLE GENERAL LAYOUT (Initialized State) §1-73

DST 22,4 = 264
INDEX OF FIRST FREE ENTRY :
e { # LOCAL + GLOBAL RINS )*2
+ FIRST
RT INDEX OF NEXT FREE FREE
5 ENTRY
RT INDEX OF NEXT FREE |
RT =RIN TYPE N )
(WHEN RT F NEXT FR
e o) RT INDEX O T FREE
1- LOCAL RIN N ’
2- GRL"C\')BAL RT INDEX OF NEXT FREE ‘
3- FILE RIN 0
(ALWAYS @ 4
HERE) R'L INDEX OF NEXT FREE
- e !
Ff & .
. LAST
RT @{(EOL) .{ FREE
+ ENTRY
@
> FREE LIST POINTER
. SECOND-
TOTAL #OF ENTRIES ARY TABLE
NUMBER FREE ENTRIES g;;g,‘gg?ga

RESERVED

LENGTH =
# ALLOCATED
GLOBAL RINS
*12

L]

- s
- o

W 0 N W

GLOBAL RINS
ONLY

XITYT O 1



JOB
INFORMATION
TABLE
(4T

43

53
. LOCK RIN
INDEX

o

C

ALLOCATION AND LOCKING OF LOCAL RINS

8-1-73

DST 22, = 26
RIN TABLE
INDEX OF FIRST FREE ENTRY
(NUMBER OF LOCAL + GLOBAL RINS) « 2
0 1| INDEX OF NEXT RIN LOCAL RIN #1
B (UNLOCKED)
0 1| INDEX OF NEXT RIN LOCAL RIN #2
B (UNLOCKED)
o 1] 2 EOL LOCAL RIN #3
HEAD OF WAITING LIST (PIN #)] PIN OF HOLDER (LAST)
(LOCKED)
/ PCB #

WAITING PROCESSES
LINKED THROUGH
PCB IMPEDED QUEUE
POINTERS

0

PCB # OF PROCESS
THAT “HOLDS"” RIN

XII1-3.2



NN

ALLOCATION AND LOCKING OF FILE RINS 8173

DST 22;, = 26g

RIN TABLE

INDEX OF FIRST FREE ENTRY

{(NUMBER OF LOCAL + GLOBAL RINS) » 2

PCB #

PROCESS THAT

WAITING PROCESSES “HOLDS” RIN

=




N

ALLOCATION AND LOCKING OF GLOBAL RINS 8-1-73

DST 2244 = 26g

RIN TABLE

INDEX OF FIRST FREE ENTRY
(NUMBER OF LOCAL + GLOBAL RINS) = 2

| O L INDEX OF PASSWORD, USERNAME
HEAD OF WAITING LIST (PIN) L PIN OF HOLDER

‘

evm— ——

M- PROCESS
WAIT THAT
PROCESSES *HOLDS'

2 ( RIN
- ¢
- RIN PASSWORD —
| —
] [ . —
— USERNAME —
B (USER NAME AND ACCOUNT) —
| _




C






8-1-73

UCOP REQUEST QUEUE (DST #.8) ENTRY FORMATS

Pl

MAX # REQ ENTRIES N/2

DOUBLE POINTER TO NEXT AViL h

DOUBLE POINTER TO NEXT REQ ->\

@ 0 7 12-15

W e e

RANKSQ [/ /] 3
v NEW PRIORITY PIN

REQ 1 ¢/

REQ 2

REQN

REQUEST CODES

NULL
NULL
PROCESS DELETION
PRICRITY CHANGE
DL CHANGE
Z CHANGE
PCBX SIZE CHANGE

DA DWUNSQ

XI1i-1.1







MAKEPRESENT REQUEST QUEUE GENERAL LAYOUT

LINKED UNASSIGNED LIST HEAD POINTER

HIGHEST ENTRY INDEX L WORDS PER ENTRY

HIGHEST ENTRY WORD INDEX

WN =

0

NEXT UNASSIGNED ENTRY POINTER

MEANINGLESS LEFT OVER INFO.

FOUR WORD
ENTRY INFORMATION

1

NEXT UNASSIGNED ENTRY POINTER

MEANINGLESS LEFT OVER INFO.

0 (EOL)

MEANINGLESS LEFT OVER INFO.

8-1-73

ZEROTH
ENTRY

FREE
ENTRY

: ASSIGNED

ENTRY

FREE
ENTRY

LAST
FREE
ENTRY

THIS TABLE 1S LOCATED IN A SPECIALLY ALLOCATED AREA OF NON-LINKED MENMORY AND IS
USED TO CONTAIN REQUESTS TO MEMORY MANAGEMENT FOR MAKING CODE OR DATA SEG-
MENTS PRESENT IN LINKED MEMORY. REQUESTS MAY BE ENTERED IN THIS TABLE ON BEHALF
OF EITHER THE DISPATCHER OR THE I/0 SYSTEM. FREE ENTRIES ARE IN A LINKED FREE LIST

SIMILAR TO OTHER MPE TABLES.

NG

X11-2.1



MAKEPRESENT REQUEST QUEUE TABLE ENTRY DEFINITION 8173

.1, 2, 3 4 5, 6,7 8 9 19 11 12 13 14 15
MPTAB LL NL

LL = INDEX OF PRECEEDING ENTRY
NL = INDEX OF FOLLOWING ENTRY

4 5.6 ,7.8 .9 .10,11.12 13,14 ,15

"

MPTAB, F E MPM

FREEZE SEGMENT IN MAIN MEMORY

HOLD SEGMENT IN MAIN MEMORY

REQUEST FOR DATA SEGMENT

EXTRA DATA SEGMENTIF D = 1.

DST INDEX IF REQUEST ORIGINATES IN THE DISPATCHER.

10Q ENTRY INDEX tF REQUEST IS GENERATED FOR AN 1/0 REQUIREMENT.
CST INDEX IF 1 =0 (IN MPTAB) AND CD = 1 (IN MPTAB3).

nnon o
[ Qg

2mMoI™m

XIiI1-2.2



MAKEPRESENT REQUEST QUEUE TABLE ENTRY DEFINITION (Con‘t)

¢ 1. 2 3 4 656 6 7 8|9110}11|12J‘13|14]15

WORD IS USED TO CONTAIN THE ADDRESS OF THE PARTICULAR

10Q HEAD

8-1-73

t ] T T ) 1 T
MPTABZ P Bl X[ 1 |PR| W PIN
P = LINKING PRECEDENCE CODE
B = 1 ALLOCATE STORAGE ON LINKED MEMORY BOUNDARY
X = 1 IGNORE THIS REQUEST — SUSPENDED
i = ¢ DISPATCHER REQUEST

= 1 /O SYSTEM REQUEST
PR = 1 PARTIAL READ OK
W = 1 WAKE PROCESS OR NOTIFY DISPATCHER WHEN REQUEST IS SATISFIED
PIN = PROCESS NUMBER OF REQUESTOR
Computer
- Museum
(1] 112|3[4|516 7 8|9| 111112J3|14J5
1 ] T T T T T T T T T
MPTABy . | L cD SL
N 10QH /
v_\/ .
loa
HEAD

L = 1 DISPATCHER REQUEST OF LOW PRIORITY
CcD = 1 CODE SEGMENT REQUEST
SL = SET INDEX OF A FAMILY OF REQUESTS FROM THE DISPATCHER
IDQH = IF THE ORIGIN OF THE REQUEST IS THE 1/O SYSTEM THE ENTIRE

XII1-2.3
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The sx&d’um clock walll L oo clock/TTY Cord v | I
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SYSTEM CLNCK

THE SYSTEM CLUCK 4ILL BE A CLOCK/TTY CARD IN DRT #3. IT WILL INTERRUPT
EVERY 100 MS, WITH THF CR BEING AUTOMATICLY CLEARED. THE INTEEKRUPT
HANDLER WILL RBF THFE PROCEDURF CLOCK.

ON EMTRY DB SHOULD SE PUINTING 10 THE TLIMER REQUEST LIST. BESIDES
TIMEOUT REQUEST, f(HE CLUOCK WILL ALSO CONTROI. TIMESLICING AND

MEMORY MANAGER SAMPLING.

TIME REQUEST LIST ( TRL)
A 0 IF INACIIVE REOQUEST
1 IF ACTIVE REQUEST
CODE + RFEGQ INDICATE THE TYPE OF REQUEST
CODE REQ TYPE
0 DITP HANGUP
1 DITP CARRIER FAJLURE
2 DITP 202 TURNAROUND
3 DITP READ
4 DITP LOGON
5 PCBB INDEX
TO PROCESS DELAY
6 DITP LP NOT READY
7 DITP 26490

THE LIST OF PENDING REQUFESTS IS KrPT1 OPDERED BY TIME WITH LATEPR
ENTRIES AT THE I1AIL.

ALSN IF CODE.(12:1) THEwW

REGIN
DITP.(B:1) :=
CODE.(12:1):=
END;
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SYSGLOAN

Iri (’f/\

FAGE 1 HEWLETT-PACKARD 322014.4.03 EDIT/3000 WED., FEB 25, 1976, 4
CTAL CONTENTS @i::%fﬁ) NAHE
0
1 C5T BASE - §¥S BASE SYSCST  NOTE: THESE
2 DST BASE - SYS BASE SYSDST  ARE CELL MNAMES.
2 PCB BASE - SYS BASE SYSPCR  TABLE HAMES DO
4 MTHB BASE - SY§ BASE SYSMTARB NOT HAVE THE
5 100G BASE - SYS BAGSE SYSICG  “SYS" PREFIX.
6 SEUF EASE - SYS BASE SYSSBUF ‘
7 WSTBB BASE - S5YS BASE SYSUSTAR
10 LPDT BASE - S¥5 BASE SYSLPDT
11 STOPS BASE - SYS BASE SYSSTOPS !
12 TRL BASE - SYE BASE SYSTRL :
13 JCUT BASE - SYS BHSE SYSJCUT :
14 SIR BRSE - SYS BASE SYSSIR ;
15 JPCHT BASE - SYS5 BRASE SYSJPCNT E
16 TEUF BASE - SYS BASE SYSTBUF . |
17 MONBUF BASE - SY¥S BASE SMOMBUF (MOGNITOR BUF)D .
20 ! RESERVED - |
21 I FOR MEMORY
22 | RESIDENT
23 | TABLES. !
24
25 TAU - WORKIHG SET PARAM - IN MILLISECONDS  WSTAU
26 HIGH ORDER VDS DISC ADDRESS VDSTARTI
27 LOW ORDER ¥DS DISC ADDRESS VDSTARTZ \ MANAGEMEHT |
30 CURRENT CST BLOCK INDEX CSTEX \ |
31 PREFARATION POINTER ' MAMP \ ;
32 DISPLACEMENT TO CODE =@CST(O)-8DST(O) DFC \ ]
33 DISPLACENENT 70 SHARAELE=GCSTC(LASTI-BDST(0) DFS N
34 Y¥DS BRIT MAP POINTER VDSHAP
3% ARS ADDRESS C(SYSDIT(2)) SYSDITS A
35 NUMBER OF LAST USAELE BRIT IN VDS HAP SCHANEHD  \
27 STARTING PGS IN VDS FOR MEXT SERRCH SCANEALL »
40 VDS PAGE SIZE VDEPAGE A\ |
41 ¥DS PAGE COUNT TABLE vpsL \
42 EXTENDED MAIN MENGRY ADDRESS - FREEHEAD I , |
43 OF FIRST FREE LIMK +6 FREEHEAD 2N
44 NUMBER OF FREE LIHKS NFREE -\ |
45 TEMP SPACE POINTER FOR LOCKSEG. INIT TO 0. LOCKTAMK N |
45 USED IN COMJUNCTION WITH LOCKTAHE LOCKTHKCTN |
47 KUMBER OF KEMORY BANKS. CGHFIGURED TO -1.  HNBAHKS A :
50 MEMNGRY BAHI SPECIFICBTIGN TRBLE BAHKTAR
S1 POINTER TO CSTELK TABLE CSTELK A
2 WHTICIPATORY WRITE ENABLE FLAG \
53 ALLGW LOCHL COMPRESSIGN FLAG \ §
4 \
e —— e BUSY ! RESERVED
- c HEQD : FOR 1/0
_ TAIL ! SYSTEM.
£0 HUMBE 51 SIOCOUNT
51 PARITY ERROF FLAS PURITY :
62 170 MESSAGE OUEUE HEMD IHDEX 10MS3RK
42 100 LOG F)EUn HEGL INDER I0LOGOX
44 HUMBER Of TERMINALS READIHG RDCOUMT ¢
55 HUNBER NF TERMINALS YEITIMNG WRTCOQUNT
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2 HEUWLETT-PRACKARD 32201R/.4.03

DSETB

LAST TIMER

LAST TIMER

HIGHEST DRT HUMBER

POWERFAIL

SYSTEN HP FLAG

SYSTEW COMSOLE LOGICAL DEYICE NUNB
COLD LOAD COUNT

SHURED FCB DST HMHUMBRER

FaMITORING FLAGS

MaX HUMBER OF SPOODL KILLOSECTUORS
MAX HUMBER OF SPOOGL KILLOSECTORS

CURREMNT HUMBER QF SPOOL KILLOSECTORS
1F SPOOL KILLGSECTCRS

CURREHT HNUHRBEIR
NHUMBER SECTORS/S

N

FUL ENTENT

SPUGL
MAX¥ CODE SEGHENT SiZE
MAX HUMBER OF CODE SESHEMTS PER PR
MARKY STAZK SI:E (A DATA
DEFAULT STaACK SIZE
Max ESXTREAR DATH SEGHENT SIZE
MAKX MUMBER OF EXTRR DATA SEGHENTS
C. I. MOGREIMG 5T7 FOINTER

UrDRTE LEVEL

FI¥ LEVEL

YERSIOHN LEVEL

DerFAULT CPU TIMZ LINIT
KUMBER OF ScCONDE T4 LOGUN

t
T T

JOUSYHOH BIYTS { HCA
ENTERNAL PLORBEL 0OF IMITIATE
IBNTERKNAL LAaBEL GF IHITIATE
MESSSGE CaTaLos -
DISC ADDRESRS
SL.FUR.ZYS LDEY ZL.PUB . SYS
anC Hﬁh T B E
DIRECTURY
DISC ADDRESZS
SPOOLINDEN
CEIGWAIT PLAGEL
CSYERBIGH
COLDOSE PLSBEL
LOGICAL PROCDESS TaRLE {PROCEN
LOGICSL PROCESS TaBLE TRato
LOaGIoal PREQLCESS TRABLEZ UgoRH
Lasicsl PROCESS THOLE {FFRIL
LOGICAL PROUESRS TaplLZ {DEVYRE
LOagIost pPRCCESS TADLE CPRMSE .
lﬂuI wL FROLE TAELE {STHIGS
GG PROCESS TaBLE (LG
PrOfCEss TADBLE (LG
PROUESS TAnLE
Fa T B
PR i £

Pl H
E L S

PLABEL OF "TEEHINGTE"

EDIT/3000

 oda GF PO = 12D

=y

=-J

e D D

WED, FEB

D3ETR
LTIME!L
LTIMEZ
HSYSDRTY
PURFAIL
SYSUP
CONSLDEY
CLOADID
SHFCBDST
MOHNITOR

MAASSECTLR
MARSSECT2%
NUH ECTI&

CIWSP
UPDATEL
FI«L
YERSION
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BXAMPLI] FAel LISTINDGD OF MEISALE SATALOIGUS

Max J: P
Cahlogoe.  Reply Reply sm.g, Lo, et

' w Ft 33' ryf‘ Lg"

4

CATH# PNTR RFLAG RTYPE MAX%L IOTYDE
26 1631 2 ¢ n )
LOGUN FIMED=-0UT ON LDEVS

. CAT# PNTR RFLAG RTYPE MAXSL JOTYRE

27 182 o . @ @ 1
VIRTUAL DEVICFE DIRECTORY FULL

CATw PNTR RFLAG RTYPE MAXSL IOTYPE
28 198 ¢ P o 1

. JOB MASTER TABLE FULL

CATs PNTR RFLAG RTYPE MAXSL 10TYPE
29 .. 224 2 .. 0. 0. 1

CAT# PNTR RFLAG RTYPE MAXSL 10TYPE
3¢ 231 o 4 ] 1
/

CAT# PNTR RFLAG RTYPE MAXSL I0OTYPE
31 23y > o o 2

PR# FMT#
# 1

PR# FMT#

e 1

PRH# FMTH

PRY FMTH

PRH FMTH

PRE FMTH
6 a

COMMANMD TGNORFD = WOT ALLOWED Tt BHEAK

CAT& PMTR RFLAG RTYPE MAXSL I10TYeE

.32, P49 2T d @ 14

ONLY ALLOWED IN BREAK

CAT# PNTR RFLAG RTYPE MAXSL 10TYPE
33 17 I (4 [} ¥
PREMATURC JOB TERMINATION

CATH PNTR RFLAG RTYPE MAXSL 10TYCE
3% 25 D @ n »
IGNORFD

CAT#.  PNTR RFLAG RTYPE MAXSL INTYRE
35 36 ¢ ) 0 2
END of SESSTON

CATH PNTR RFLAG RTYPE MAXSL 1GIYPE
36 48 3 4 (4 v
END OF JOR

CATH PNTR RFLAG RTYPE MAXSL 10TYRE
37 5 4 2 (] 2
INVALLID RESPONSE

CATe PMTR RFLAG RTYPE MAXSL IOTYPE
AR 68 T [y @ e
END OF PROGRAM

CATr PNTR RFLAG RTYPE MAXSL I10TY®C
39 He " 0 1] g
FILE ENUATIGM NOT FOUND

CAT# PNTR RFLAG RTYPE MAXSL IONTYPE
(A 95 0 0 1% [/
FILE NOT FOUND

PRE FHTH
6 ¢

PRy FMTH
[ [+

PRE FHUTH

PR2 FMT#

O
£

ERH FMTSH
SR8 ST
PRH FuTe
PR fMT#

FRE FMTH
6 ?

IOCONTR
FABLNAG 2

10CONTR
SYVAvARD

I0CONTR
QU322

TUCONTR

CRUpnzaw

T0CONTR
YWonanad

10CONTF
FONA0A0L

JOCONTR
*K0a0AAY

10CONTR
PARAUNA

10CONTR
RACACAR

JOCONTR
A dd 147

10CONTR
KYPAROY

JOZONTR
BAAANGY

IOCONTR
KPR

IOCONTR
FOEP2EQ

TOCONTR
LORCAGD

MSG

MSGL
38

MSGL.
21

MSGL
25

MSGL
1

HMSGL
16

MSGL
14

MSGL
c3

MSGL
14

Formyd o
Foe ] Ciﬁ*‘l

Parimets~

PAR

#PAR

L #PAR

HPAR

#PAR

HPAR

#PAR

dPAR

#PaRr

. #PAR

HPAR

#PAR

#PAR

#PAR

HPAR
1

v~

Message

LCQ,

p

P

T

)

ﬁboﬂv

‘Paﬁn.fka
‘“F- "'bgh

TP TP

TP TP_ TP,

P

21

P TP
o

P TP
v 21
P
P TP
P TP
P T

P TP
P.TP
P TP
P TP
P TP
P TP

TP TP
TP TP
TP T8
Te TP
TP TP
TP TP
TP TP
TP TP
Te 1P
Te TP
TP TP
TP TP
XV;1 .5






REPLY INFORMATION TABLE

8-1-73

THE REPLY INFORMATION TABLE IS AN EXTRA DATA SEGMENT {DST #23,,). ENTRIES ARE OF
FIXED LENGTH AND NO PROVISION IS MADE FOR OVERFLOW OTHER THAN AN ERROR RETURN,

EVERY MESSAGE REQUIRING A REPLY SENT VIA PROCEDURE PUTMSG WILL HAVE AN ENTRY PUT IN
THE RIT. ENTRIES ARE REMOVED BY THE PROGENITOR WHEN THE REPLY IS RECEIVED.

TABLE FORMAT:

(6 WORDS PER ENTRY)

# ENTRIES

MAX #ENTRIES POSSIBLE

N H WN e

0 — (EMPTY ENTRY)

.

> @ — (NON-EMPTY ENTRY)

T TN

> HEADER
ENTRY

> ENTRY #1

Computer

Museum

> ENTRY # 1

L EnTRY 2 m+1)

Xv-2.1



REPLY INFORMATION TABLE ENTRY FORMAT 8-1-73

PROCESS NUMBER (PIN)

-

DST # (FOR REPLY)

BUFFER ADDRESS (DST RELATIVE)

REPLY TYPE EXPECTED

n & W N

TIME STAMP

} FROM TIMER INTRINSIC

NOTE: PROCESS NUMBIER = @ MEANS ENTRY IS EMPTY

REPLY TYPE

©® FOR NUMBER (NUM)

ft

2 FOR STRING (SXX)

1 FOR YES OR NO (Y/N)

3 FOR YES, NO, OR NUMBER (YN#)

XV-2.2






8-1-73

MESSAGE STORAGE AREAS

. THERE ARE TWO MESSAGE STORAGE AREAS (IDENTICAL IN LENGTH AND FORMAT). ONE iS FOR
. “STANDARD” MESSAGES (DST # 34,0) AND THE OTHER IS FOR “PRE-EMPTIVE’ MESSAGES (DST #33;,).
ENTRIES ARE OF FIXED LENGTH (42 WORDS). EACH TABLE 15512, WORDS LONG AND CAN THUS
ACCOMMODATE 12 ENTRIES PLUS A HEADER WHICH IS 8 WORDS LONG.

GENERAL TABLE FORMAT

8 WORDS HEADER

42 WORDS ENTRY #1

512 WORDS

h )

C
b) ]

W

)

4
®

42 WORDS ENTRY # 12

XVv.3.1
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,pt:n\;//—\

WORD 0

WORD 1

WORD 2

WORD 3

WORD 4

WORD 5

WORD 6

WORD 7

8-1-73
HEADER FORMAT (MESSAGE STORAGE AREA)

# ENTRIES TABLE CAN HOLD
{CURRENTLY = 12)

2 1st PROCESS IN WAITING LIST
{@ 1F NONE)

4| ADR.OF 1ST POSSIBLE ENTRY

5) ADR. OF LAST POSSIBLE ENTRY
ADDRESS OF 18T ENTRY

6 IN QUEUE
.| ADDRESS OF LAST ENTRY
IN QUEUE

CAPACITY OF THIS TABLE IN ENTRIES.

NOT USED

PIN OF 1st PROCESS IN WAITING LIST. IF PUTMSG 1S CALLED AND NO ENTRIES ARE
AVAILABLE IN THE STORAGE AREA, THE CALLING PROCESS IS IMPEDED AND ADDED
TO AWAITING LIST {(LINKED V!IA IMPEDED QUEUE POINTER IN PCB ENTRY). WHEN
AN ENTRY BECOMES AVAILABLE, ALL WAITING PROCESSES ARE UN-IMPEDED AND
ALLOWED TO COMPETE FOR THE AVAILABLE ENTRY.

NOT USED.

SEGMENT RELATIVE ADDRESS OF 1st POSSIBLE ENTRY {CURRENTLY 8).

SEGMENT RELATIVE ADDRESS OF LAST POSSIBLE ENTRY (CURRENTLY 470).

ADDRESS OF FIRST ENTRY IN QUEUE

ADDRESS OF LAST ENTRY IN QUEUE

XV-3.2



ENTRY FORMAT {(MESSAGE STORAGE AREA)

@ ,1,2,3,4,5,6,7,8 9,10 11,12,13,14 15

L, e W o =W

W

> 6-41

8-1-73

¢ 10CB
1
2| PIN{IF REPLY EXPECTED) _
3 LDEV #
4 CONTROL WORD
5 MESSAGE LENGTH {BYTES)
/
MESSAGE i
6-51 ﬂ s ~
WORDS 0,1 — 10CB. WORD @ IS USED TO INDICATE WHETHER OR NOT THE ENTRY IS
AVAILABLE. THIS WORD IS SET TO @ BY PUTMSG AND NON-ZERO BY
. ATTIO. WORD 1 IS USED AS A POINTER TO THE NEXT ENTRY IN THE
( QUEUE {@ IF NONE). THIS WORD 1S SET BY PUTMSG.
. WORD 2. (0:8) . — PROCESS NUMBER IF MESSAGE REQUIRES A REPLY (@ OTHERWISE).
.(13:2) - IJOTYPE. :
WORD 3 — LOGICAL DEVICE NUMBER WHERE MESSAGE IS TO BE SENT.
WORD 4 — CONTROL WORD. THIS VALUE IS PUT IN QPAR1 WHEN ATTIO IS CALLED.
WORD 5 —~ MESSAGE LENGTH IN BYTES.

' WORDS 6-51

— MESSAGE IN ITS FINAL FORM.
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