Programning Staff Note &1

From: R. C. Dsley, S.‘Buht:en,'{‘:. .G‘amfan’ '
Late: January, 1966

8UBJ: File System Moduiea and Izata;:nai Calling Sedupnceau :

" Introduction

This memo is an attempt to document calls mede between wodules of the
CISS 7094 file system, User calls to the flle system are described
elsewhere: 1/0 operations and administrative and privileged calls are
described in the CT58 manusl (2nd Edicion) and aemo CC-241-2; super~
visory snd control calls are described in Programming Staff Note &7,

The file system is currently composed of 14 BSS modules: 13 FAP
assemblies and one ALGOL (AEBD) compilation, forming eeven functionsl
sections of the file system, {(see Pig, 1i):

1. PFile coordinator (FCOOR); interpret all calls to ftle system,
and check for validity, re@strictions, memory protectton
vtolati,om, etec,

2. Senrch module (sm, SRCE, STIK, PUSH): file dtractory aaarcﬁ
and maintenance,

3, &affer control module (BUCM): detemma sequence of operatiom
-neaded to perform and check 1/0 transuissions, "

¢, 1/0 control module (I$CM) coordinate 1/0 synchronizetion
requests; startf/etop 1/0 for any or all users,

5. Queue manipulation module (QMAN)(ALGOL): maintain IIO queues

for individual devices. ST

6. Strategy modules (DDST,TPSM: initiate single-record 1/0 ttansw‘
- missions, service 1/0 queues and priorities.

7. 1/0 adepters (DDAP,TPAP): scftware interfsce betuveen strategy
modules and data-channels; perform aingle record 1/0 operations;
service date-channel traps; I1/0 error checking and correctioms.

One BSS modulé 1s not mentioned above: THAN, track manégmcnt

module, which maintains the track usage tables for the disk/drum stretegy
nodule, (see Fig. 2). ;



File System Conventions -

The file system operates in 7-index rsgister mode throughout; in calls
petween file system modules, the contents of index reglsters 1,2, and

3 wust be preserved, index 4 is used for subroutiv: linkege, and the
wuteuts of index tegistem 5,6, and 7 should be sssumed to e destroyed.

In iaternal calls wx;thin the file eystem, the operation EFA {assembles

ae NOP) is used to indicate that address and tag of this parimeter should
bs used together to form the effective address of the desired parameter,
4 atandard subroutine (GETEFA) is provided to compute the effective

. idress L{f required, The operation PAR (szsembles as TXH) is used to
cudicate that machine addresses wmay be found im both address snd decre~
rant of theword ; t;he ug ﬂeld ia ignored but ahouid be O,

‘or subroutine calls ch tnclude EFA parmteru in the calling sequence,
e specified ind egiswr may not be %, &, or 7; if the tontents of
-agisters ‘1, 2, or 3 has been chauged before & call te GETEFA, its value
sust be restored if the GE‘IWA subroutive is to return the proper effective .
1ddress, _

n references to variable names of the form "VARE" che lower-case "
triads for a device number with values between 1 eud FMAX (VMAR-3 for
cu:rent mpleaentattou), i.e., names VARl, VAR2 end v&83 WAy 9CCLE, -

"‘hu following sections deacyribe calls betwaen modules of ‘the ftle Bystem;
th' data bases and record formate are explainad fa the appendix.

Sz¢:ions - - GCalls dascribad:-.
“ Fila coordinator :0 search medule, -
2 n to 1/0 contio..
3 " w and gearch, to LUM.
& . PCOR to strategy modules.
5 . FCOR, buffer control to str*teg:f wodules.
& 1/0 control to :trategy modulen. :
7 Strategy modules to 10CH
_ - {incl. QMzN),
4 Miscellaneous da»vics*oriented ‘.alla.

Appendix  Date bases used within e:htﬁ‘ﬁle syatew.



I-1
SECTION I

FCOr _To SBAR _ | »
then the file coordi.mcor wighes to interrosam o mdify entries in
a Zile dirvectory, it deas su by ctns te tha aaatch mdula.

SB.ARGR - used to gesrch for & specific fila name m a speciﬁ.c direcmw,

'TSK SEARCH, 4 |
" RFA UFD , - . U I
EFA FILNAM o I |
EFA INTO | | - o

PAR NOFILE, ,UFDERR.

UFD - is the first of two emsacutive locatim conutnlng NAMEL NAM2
of the fi}.e diractory to be searched. .

FiINAM ~ is the first of two cnnsacutiva locat;ions containing the ftle
nme degirad in UFD.

INTO - §; the otigin of & 9-word vector into which the desired i.nfbruécion
“3 read: HAMEL RAME2 of the file directory, followed by the 7 =
vords from the directory eut:ry.

NOPILR » error return if ﬁia not found in apeclﬁed dtrecl:ory. 4
UFDERS. - 1/0 error sea.ching UFD enczies,. ' :

UPDFI| - used when file coordisator wtshes to madlfy infamtion e
contained in a file dttectory entry, : :

' TSX UPDFIL,4 _.
EFA UFD e
EFA  PILMAM
EFA FROM
- PAR mmm,,mmmn

“{.a this and gubsequeat calls, variables previously defined in SE&B.GH
e7il will be ssevmed uniess othewise specified,)

PROY - arigin of Y-word vector of informtimx to be re-m:itten into -
UFD entry for FILNAM :

{HDFIL - used when .file caordtnazo* m«.fhas i;a aéd new files to a given - ;
file directory, L : .

TSX ADDFIL,4
RFA UFD o
EFA FROM ST
FAR NOROOM, , UFDERR
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FROM - 9 words containing file ditectory entry to be added tc.ﬁFS.
NOROOM ~ no rocm in secondary storage»ts place Etle-%ﬁcty.

- . REMOVE - uged uhen file coordinator wiahaa to remove an entry from a
file directory.

TSX REMOVE,4

EFA  UFD

EFA FILNAM
PAR NOFILE,,UFDEAR

REWRIT - used to insure that ull changés to a file directory hnve
been properly reccrded on secondary atcrage. '

TSK REWRIT,4
EFA  UFD S
PAR NOFILE, ,UFDERR

GETQU - obtain record quota anﬂ uaage fcr -3 specific devtce fyrmm 2
specified file direetory..

. TSK GETQU,4& S
. EFA DIR

EFA DEVICE

PAR QUMERR, ,UFDERR .

SLH QUOTA -

DEVTGE - number of device for ﬁhich quota is desized.

QUMERR - machine or aystem error reading apecitiad U.F D (o: U.F .
not found),

v

The allotment and usage for the device 13 xeturned 1n the accumul&“or
in the form.

PZE ALLOTD, ,USED
ALLOTD - is the record quota for this device. |
USED - is the mumber of records eurreﬁtly used on th a deviza,

SETQU « update the curront aLietmsnts and usage for a davice in a 11e
 directory.

CAL QUOTA

TSE SETQU,4

EFA UFD

EF¥A DEVICE

PAR QUMERR, , UFDERR

: Qm - is a word of the fem | PZE ALIOTD, ,ViED as above,
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SECTION il

File Coordinator To 1/0 Conmtzol dule

The 1/0 control module serves as a traffic cop to coordinate user 1/0
requests with supervisor usage control requeste, by pemttting or
forbidding removal of queued I/0Q from any or all user's queues , and .
*  checking for completion of 1/0 where nacessary,

. FCOR to IOM

10BEGN - allow 1/0 for blocked users co proceod, inform strategy modulea _
that 1/0 my be attempted for user,

TSY I10BEGN,4
PAR DUSER

DUSER - i.s the location of an tnteger specifying which user's IIO is
‘ to be allowed to proceed. If DUSER=0, 1/0 for all users not
otherwise blocked i3 allowed to procee&

" 10BALT - allow no more I/0 for specified user to be tni:lateed, wait
-for all pending 1/0 for user to complate,

7§X  IOHALT,4
AR DUSER

DUSER - 1s defined ae for IOBEGN. If DUSER=0, 1/0 for all users is

‘' to be blocked, in prepamtion for a device requirins service un-{nter-
rupted by othet devices' memory requests.

IRAILY - walt for all pending I/0 in any queues to terminate.
T8X DRAIN,&

. Ret.tn fe mads when all strategy modules have finished processing all
queed requests,

-

I0F.T =~ restart fﬂe gyetem 1/0 after machine catas'trOphe.
TSX IORST,4 -

Relurn after informing strategy modules that machine reset has 6ccu1‘red;
ar.. that pending traps may bave been lost, (Called by IORSET)
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SECTION 11

BUFFIE mmm. MODULE

In any call to OPEN, RDFILE, RDWAIT, WRFILE, WRWAIT, FCHECK, FWAIT o

- CLOSE, the file coordinator will ouly be Tesponeible for determining

the vfiidity of the call, If the call proves to be valid, the file

' ecordinator will pass the call to the buffer control module, elong with

a pointer to the necessary information in the Active File Status Table,
The fcilowing calls form the in;erface betueen the file cootdtnatox &nd
the buffer coacrol moduls,

. B@PEN opens & £11e for subsequenc reading and/er wviting
{ealled by OFEN).

8%, m’xm, o open a file
EPA AFENTY - .. polater to file entry
PAR PRIO%,,ERROR +. file I/0 ptiority

" AFENTY, def‘nes the effective address which points to the active file

eniry in the Active File Status Table. FRIOR is the location of an
ivteger from 0-7 which definee the 1/0 priority of this file for as

lwng as it remains an active file. BOPEN will be responsible for initial-

f.sing that portion of the Active ?Lla Status Taeble for which the buffer
control module is respansibla.

2. BASIGN - aaeisns & buffsr to a file which has been préviously
opened for reading andfor writing (called by BUFFER).

TSR BASION,&
" EFA AFENTY .
PAR Y,,ERROR C(¥)= PZE . BUFADR

BUFADR is the first locatiom of the buffer to be used as necessary when’
reading or writing the specified file, BASIGN will only store the buffer
eddress in the Active File Status Table and return,

3. BRBAD - reads from a file which has been prevtously opened for
reading (called by RﬂFILE and RDHAIT). :

TS BREAD,4 -

EFA . AFENTY |

PAR MEMURY, ,BUFFER

PAR RELAIR, ,BOFRTN - |
PAR Y, ,QWAIT . ©(Y) = PZE 1LOC,,NORDS
PAR EBR(R,,PVIOL g

PAR NOBUF
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MEMORY is the location of an integexr which pecifiee which memory unit
is to be read into (I=A, 2=B). BUFFER fs the locstion of an integer
specifying in which memory the buffer resides. RELADR is the location
of an integer specifying the addrees within the file at which reading
is to begin. If C(RELADR) is zero, reading will begin at the word

. fellowing the laet word read from this file. NWORDS {s the number of
_words to be transmitted from the file bepimnning with the 2ddress LOC.
If an sttempt is made to read beyond the end of the file, control will R
be returned to the location BOFRIN. Whken this occurs, the number of words

that will actually be read will be returned in the AC. If an erxor has .
occurred during # previous operetion on this file, the read request will .- *
bs {gnored and control will be returmed to location ERRGR. If & previaus o
1,0 request involving this file has not been completed or the Strategy.

. Module cannot completely accept the current 1/0 request, the request

. will be ignored and control will be returned to lccation QWAIT.

'4, BWRITE ~ writes into a fﬂa which has baen pmi.cmaly apened
for m:itlng (called by WRFILE ‘and mmw:}

. TSI BWRITE,&
- EFA AFENTY .
" PAR MEMORY, ,BUFFER
PAR RELADR, , EOFRTN
PAR T,,QWAIT C(¥)= P2E = 10C, ,NWORDS
. PAR  NOBRUP

~ RELADR is the location of an imteger speci fying the address within the

file at which writing 18 to begin, If C(REIADR) is gero, writing will .
begin at the word following the last word written into the file, NWORDS

will be transmitted to the file starting with location LOC, 1If en

attempt is made to write through the end of the file, control will be .
returned to the location EOFRIN, At thie time, the mumber of words which will
ectually be written {up to the end of file) will be veturned in the AC,

1f a vser wishes to append information to the end of a file; the write
operation must begin et the address following the last word in the fils,

After & normal return from BWRITE, the AC will contain the anumber of
- records, if any, that have been appended to the file.

5.‘ BIRUNC - truncates a file whi.ch E\as bean opened for writing
{called by ‘I‘RFII.E)

TSX BTRUNGC,&
EFA  AFENTY ‘
PAR MEMORY, ,BUFFER

- PAR RELADR, , EOPRIN
PAR PVIOL, ,ROBUF
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Ths file vill be truncated before the relative addrscs spacifted by
RELADR,

6. BCHECK - checks to see if the prevtous IIO aperatian on this
file has been campleted (called by FGHKGK, FWALT, WOMAIT and

TSX BCHECK, 4

EFA AFENTY
PAR MEMORY, , BUFFER
PAR ERROR,,FINISH
PAR PVIOL

If the previous 1/0 oparatton has been completed, the buffet control
. module will finish any related tasks and return, to location FINISH,
A normal return will indicate that the apeciﬁied opsratiin is still

in progress. R )

7. BSAVE - finish any IIO operstion on the specifiad file, in
order to change buffers or insure intagttty of a file (called .
by BUFFER, WRFILE, WRWAIT), -. . . .

- TSX BSAVE, 4
EFA AFENTY
PAR MEMCRY, , BUFFER
PAR ERRGR33Q“AIT
PAR PVIOL

If at this time all related I/0 operations have. beer complated, the
buffer control module will complete any of {ts related tasks, If it

_ 18 neceseary to initiate any new 1/0 at this time, the I/0 should be
.started and control returnad to QWAIT. A nommal rveturn from BSAVE will
indicate that all modifications to the file have been cowpleted, so
that the file may be considered completa on its device, wad buffers
re-agsigned Lf necessary,

8. BCLOSE - finish any IO operation on the specified file no
that the file may be returned to inacttve statis (called by
CLOSE).

- TSX BCLOSE,4

EFA APENTY

'PAR  MEMORY, ,BUFFER
PAR ERROR,,QWAIT
PAR PVIOL

Uaage is same ss for BSAVE, except a noxmal return from 3CLOSE will to- .
dicate that all modifications to the file have beew camqhe&ed and the
‘file may be safely removed from active status.

In all of the above calls to the buffer contrel mo&ule the 2yror return
PYIOL 18 used whemaver an 1/0 request is found to violate the memory

 bounds set for this user, WNOBUF is used whenever the requented operation : 

tequirea a buffer and no buffer haa been provided.-
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g buffer contcel module will initiete snd ceatvol &ll 170 operaticns
b} giving the sopropriate calls to the specifizd stredegy mmml@ AYL
poesible ercox conditions should be checked b:fore euny new I/0
initiated, Wheasver possible, reading and writing should ba dc»m
directly in ané out of the user's memory. Ths buffer should ouly be
used when & partial record is invelved. For oxample, asauwse the vecord
aize 1g 10 and the user wishes to vead 53 woids from the beghming of
the file., The [iret 3 records will be read civectly into the user's
memory. The sixth racord will be read iate the buffer sasociated with
that file. The vemaining 3 words will b¢ cupied from the buffer when
the user calls PCHECK orx attempts to initiata new 1/0 involving this
file. If the user now wishes to vead the nett: 53 words frem the filg,
the first ¥ woxds way be copiad divectly frew the buffer. The huffer
control wmodule will gleo provide a label for every record it veads,
writes or rewritea. This labal will consis: of a word which contsins
the record sequence mumber in the addrese prriioan., This word (or label)
will be recorded as the firet word of every record in the file. Ta _
addition, the label of the last record in the fila wﬂl canmin in t.!'ua
dacrement the number of wrds in this recon 1

. . -
s
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SECTION IV
| FOOR to SHE |
| 1) SINITE ~ inform strategy medahﬂsthat the file ayetem is batng
initialized,
“TS8%  SINITE,4
PAR ENABLE

ENABLE {8 a location containing the address of the sammon enable
word for all I/0 adspters. Strategy modules are to perform suy
necessary initialization, including calls to their adapters for
proper trap referala and enable location (called by zofﬂnm) '

2) SCBAPE - inﬁn&ﬁ stxategy module that an emtry in ugers active
, , “#lle stacus tabla is being reset.

TSX  SCRAPF, 4
EFA* AFERTY
. PAR QWAIT

AFENTY 1is the location of the user’s active file entry under :
. consideration. If the file is not complete for any resson, RCOUNT

should be set to 0; if, however, the call cannot be accepted at

this time, return ts made to QWAIT.

AR
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¥COR and BUCM to SME

Strategy Modules:

The follawing calle ST the tnterﬁaca between the File Coordinator or

~ the Buffer Control Module ana tha Brxategy Moduls £cr the deice V",

1.

S '2'.

OPENf initializes a file for subaequeut reading azi/or write
ing (called by BO?EN} .

¥SX  OPENE,4
EFA  AFERTY
PAR  ERROR

QUESTE checks to zee if there 43 Toom in the specfied queue .
to process the specified number of tequeets (callwi by BREA&,
BWRITE, BGLOSK, BTRUHG): ' .

TSK  QUESTEAL

EFA  AFENTY

PAR  REGCT, FULRTN
. PAR  GWAIT

REQCT is the locstion of an integex wWiicn specif ns the numberx
of requests neaded, or if negative, whether a re«ieat for =~
(partigl} deletvion of a4 file can be honored, If the queue .. -
specified by the file 1/0 priority camnmot accept ‘his number ~
of requests, control wiil be returnad to the locs ion FULRTN,

RE&Df reads from a file atarttng fram 8 speciiic 1scord fn .
the file (¢alled by BREAD) '

TSX Rmbf,a

EFA  AFENTY
PAR  LABEL; ,1OLIST
PAR  QWAIT -

TABEL is the location of &8 word containing the resird number

of the first record to be read. This LABEL must miieh the label
of the record to he read, If successive records sie to be read

with a single call, the record labels must be ir ficending ordexr
and sgegquenced by ones. IOLIST is the lozation 3f « list of 1/6

compends in the follewing form.

IOLIST ION  ,,§
10D
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LON (PON) is used to ekip N words in the record end proceed -

to the next command in the list, IOP (PIW) reade or writes

N words starting from the location A in the memory unit
specified by M (lpmemory A, 2=memory B), After completion,

I6P will proceed to the next comssand in the list, 10D (P2E) .
is used tc terminata the 1ise, ‘

REWRT £ rewrites aueaesatve racorda 1n a file starting with the
. record specified by the address of LABEL (called by BWRITE,

BCLOSE}). -
18X ,mmr,a
EFA  AVENTY -
?A-R m,,l}m‘ -
PAR MWAIT ] B

The record lebels will be verifiaé and iﬁcremented in the ssme
manner ae with READF, . .

,VRIIRE appends euccesaive xecorde to a file (called by BWRITE,

BCLOSE) . .
TSX WRITEE,4
EFA  AWENTY
PAR  LABEL, , IOLIST
PAR QUATT -

. The contents of LABEL will be recorded ae the record label of

the first record, Successive recorde labels will be eequenced
by ones starting with C(IABEL)+1.

' MOTE: ¥hen.calling either HRITEF or nswnmr the decrement
‘of LABEL will specify the word count of the last record te

be written, If the decrement of LABEL is zero, the Strategy - o

Module will assume that this record will be followed hy
another and will provide for any necessary chaining.

BF&LEf deletes siccessive recorda from a f£ile starting with the
record specified by the address of RECNUM (called by DELF1L,

, BTRUhﬁ).

T6X  DFILES,4
EFA  AFENTY
'PAR  RECNUM, , (WAIT

1f the Strategy Module cazanot sccept this csll at the present

time, control will be returned to location (WAIT. Delete requests

will automatically be placed fin the lowest priority queue, Ouce-
a delete yequest has been accepted by the Strategy Module, the
corresponding entry in &he Active Pile Status Tabla is no 1onger :
reguized, , .



CLOSEf deletes any pending 1/0 requests for this £i1e‘ from
its queue and corrects the file pointer in the hetive File
status Table if necessary (caned by BGI.OSE)

TSX  CLOSEE,4 _
EFA  AFENTY .

The Strategy Module will mintam"priority queues for all 1/0 vequests
ard will eapply the necessary calls to the appropriste 1/O Adspter to
exrcute the requests,. The interface between the Strategy Modules and

their 1/9 Adapters ie defined by the nature @f thu IIO device md caxmot
” bi spect ‘ied by a ui.ngla set of calls,

e
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éﬁAmn vi
_Jo CONTROL MODULE TO STRATEGY mnums

" When the I/0 control module Yeceives uyncbtoniaatim *equaa:s ﬁmn tha -
file coordinstor it may wodify tables of ite.ocwn, followed by calls to
 the stm‘::egy modules to insure aynch}:mization whaere naceesmw.

" TORLTE « called when xlo fo: a pargicaiw' usex is t,a he ntopped.

TSX mm:rﬁ,a
PAR  FSTAT

LR X ]

-PSTAT PZE &FST -

. PSTAT - comntains the address of the base of the Active File Stutus Table
(AFST) for the user whose 1/0 is to be blocked, The strategy module
returns to the 1/0; ol module when all I/0 that has been removed from

this user's queuved has bedn: ¢omplee:ed and all wxmeuary information has |
been upda!:ed i{nto the AFS’I‘._ (IDB&;E)

. DRAINE - called when all 1/0 queum m:@ to be emptiad, or &1l I./O is - to -
be stopped,

TSK  DRAINE,4

;;fhe strategy moduls returns vien ite 1/0 strategy section haa ao 1/0 w&iﬁ:mg‘
" for initiation or completion. (IOHALY’, DRAIN)

L IOBGNE - called when LI/0 for some ussr hae been im’ol.acka&.

TSX  IOBONE,&

| Strategy modules are to take any necegsary masures needed to resmrt 10,
{ LOBEGN) o _

) IORSTf - called when machine catasﬁ:roohe has occurra& with the pomibi.i*ty
that 1/0 traps have been lost. .

TSX  JORSTE,4

-

The strategy module retums to the.1/0. control module after making callis
to sdapter. module to teke appropriate sctiom.’
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CUAPTER Vil

SIRATEGY MODULES 7O IOCH

The strategy modules make thres diffexent types of calls to the 1/0
control medule: utility calls used during 1/0 requests from the buffer
control module, requesta for queue ope*ations, snd requests to search
queues and extract 1/C operaticas,

SSETUP - since the only patemeter rassed to the atratégy madules'by'IfG
calls from BUCHM ia the active file entry (AFERTY} thie auvbroutine iz
provided to determine the AFST to which it belongs. -

coe antry from BUCM {seve XR's, efe.)
ClA 1,4

§T0 TEMP

TSX SSETUP,&
"PAR TEMP

SIN ASSOQC

TEMP - tempotary storage location..
ASSOC (AC) contains..

PZX  APENTY, ,AFST A
AFENTY - base of sctive file entry-invqived ia call,
AFST- base of active file status table containing AFENTY,

CRTIO - used by strategy modules to determine length of I0LIST and
number of records involved in trsnsmission.

TSX cm:m 4 , ' -
PAR rmx,s'r, ,mmsm ’ :

SL¥ WRDCNT

STQ REGCNT

~PIOLST - containg the addreﬂs recelved in the IOLIST paremeter of cell
from BUCH,

WRDCNT (AC) - is the number of words im TOLIST (including the ICD word).

RECONT (MQ) - is the total number of records to be transmitted by IOLIST
- {rounded ~ up to uearest integer).

FWBSPR » location of an integer contairning the number of words per record

fo; thie device,

Queue manipulation calls {81l calls must be made with traps digabled

either by explicity 'ENB =0' -when normally enabled, or during 1/0 traps.)

OUNT - inditialize quenss for thig device Luolmuging to this usexr Lf
Necusaary,
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T8X QUINT,4
E¥A Qdﬁ“ﬁf

QUECES - sddress of word .containing quaue ‘key for this user's queues
ou thig device, :

QKST - test wheth&r deaited numaer, 'n?, of worst-case queus entries
ave gvailable, : v

TSX QGST,4
BPA QUEUEE
 PAR NUM, , ERROR

NUM - contains an integer, 'm', cgtrespcndimg to numbar of queus entriss
which may need to be made 1ater.

ERROR - return locatian if cpsce for deaired uumber of quews eatries 13‘
not available, :

QGET - obtain & queue entry {("bead") to hold a particular 1/0 requeaé,
and insert it into the queues scgatéing tn Lts grfurity, ‘

TSX 0GET,4
EFA  AFST

EFA APENTY
PAR PRI, ,QF
PAR $1ZE,,ERROR
SL¥ QBASE

BR1 - contains an integer, which is the /0 pric:;ty established for this
file.

QF - contains an integex, the location relativa o ﬁFST of the vserfae
queue pointer, (i.e., *PZE QUEURE').

S1ZE - contains the integer size of the queue entry desired ou this call
{label + 1/0 lisu + 7).

FREEDER - return if space not avalleble for queve ahtry of length SIYE,
OBASE (AC) - containe address of 0~th element of queue entry.
IOTASK of AFENTY - will have.béen incremented by 1 on successful returu.,

i QDEL - Teturn a queve entry to Mavailable space® after it has bee*
ﬁrocﬂxsod fully. .

TSX QDEL,4
ZFA  QUEUEE
FFA AFENTY
EFh  QEWTRY



TSX . REFRD, 4 . REFRR, ,TREFK
PAR SUSR S

SUBR - will be called when sn 1/0 completiou Irap occurs, ox when no
1/0 i in process and queue entries have been wade, by a uaxl ef the
fora

TSX SUBKR,4
PAR 7LAGS

PLAGS ~ will contain indizations of parity or device errorsg”ané QEY
contein a device address, iﬁhauk,&daptef epechificatiocns for details,)

«IOKFC . “force” a call to the srra?egy module if no 100 is cuxvently
in proceaa. L .

T8X EOFRC,&MORQKHLPF% ) T :
,*Pancwm : - ‘

' CUNIT - containg ?ZE::EQG%{Q} wheta“éc‘ &é the “hennal to be ra-started.

LI005T - reset adapter fcr 1nscmplate npetatécn on device, make error 3 i
¢call to SUBR, .

-

TSX |, TOHST --';‘.xmm,,mpgg-r
* PAR CURIY -7 .
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QENTRY 1is the addtese of tha O=th erameﬁt locatioa of the Gueue entry
being returned,

FINISW of QENTKY - muat have been’aet~ncn—zero.'
IUTASK of~A!ENTY - will be decremen:ed by one,

QSCRP ~ called when sll sctive gqueues for a file sre to be removed, either ;
on closing & file or on fatal ervor in processing previous queue requests..

TSX QSCRP, & IR R
EFA  AFST : :
EFA AFENTY

PAR QF

All queunes pertatniﬁg to the f£ile AFENTY will ba retuzned to nvaiiable
queue space.

IOTASK of APERIY - is set to O,

When the 1/0 strategy section of & strategy module wishes to set up and

initiate 1/0 activity through its adapter, it calls the following eniries

in the YI/0 control module to search the user snd queue lists for active

1/0 queue entries which have not been blocked. {All queue entries with
'FINISW' set nou-zero are considered inactive.)

FRDUSR - initialize search snd return first active queue entry of some
usLx {based on user priority).

NXUSR - terminate search of current user's quevaes; ptoueed to ”éarcﬁ L

quaueg for next user in user priorigy,

WEL3RAD ~ cobtain next actlva entry from this uaer's-queues. (Current quaue

entry may have been by-passed for some raﬁsan*_ €.g. wrong channel, or
¢ 2xious exror in this file,)}

TSK F¥NDUSR,&
PAR NOUSR,,STOPIO TSX. NXTUSR,4

PAR QF - PAR ROUSR TBX NXBRAD,4
8TQ IOSTAT - STG I0STAT FAR WOBEAD
SIN QBASE ", 51N QBASE 318 QBASE

HOUSR - user list has been searched to exhaustion: 4f strategy module

haa low-prioricy 1/0 to keep it buey (e, g..unchaining records of deleted
iles) it way do so.

STOPIO - all new 1/0 is bexng blocked dus to other highervspead I/G
devices reauasting service.

NOBEAD ~ no further metive queune entries for this user; (unovmally
followed by call to NKTUSR).
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10STAT (M1) = ccsatain# .
| PZE AFST ’
base of a:tive file status ﬁbiﬁ for?uxient"daaz. o
- QBASE (AC! = cont.ﬁ!:gs‘ o |

PZE QENIRY, AFENTY |
base of rsueue«entry .and of active-file emtry to which it periai’na.

PROLST - procese one record of I/0 from queve entw and perfotm reloca-
tiun and protection checka upon it. -

"FWDSPR* - (or £ewer2 rwrds of 170 transmission will be removed from the
1/0 list n the gudive entry, and assembled for the strategy module's

|a11 to L& 1/0 adapl:er:. ‘The appropriate modifications will be made to
the queus’s 1/0 list, and all word-counts are zers, FINISW will be set
aon~zexo in the queue entry. (At this point the last 1/0 transmission
for this file will pot have tsken place, and & pravious request may still

be in precesa subject to 1/0 errors, so the queuas entry should not be

removed 17 & call to QBEL until sfter the cmpleuon of thie 1/0 transe
migeion. _ :

78%. PROLST, 4

EFh LIST |
PAS QBASE, , TOSTAT
PAT QLST .
PAl NWDSPR, ,PMVERR

QBASE, 1)87AT - a8 returned from FNDUSR, etc.

LIQT < locstion where 170 tmmsmissian' uat; far thie recm:d is to be aogémbled,

QLST - comitains an integer, the location relative to QBNTRY of the
begii:ing of the I/0 transmission list. v

PMU/ML - erxor retura for protéctia’z’x error detected while procesaixxg iist,
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This section describes calle to the treck aanagement module calls
specific to tapemstra!egy module, and contzola calls to a hypochetical
1/0 adapier, , .

The file co-ordinaror calls 1nitia11zacicnt&nd updating en:riea of
track minagement moduia.

T/RUMS ~ fnitialize drum usage tables
iDISKS - initinlize disk usage tables
" UPDRUM - re-write drum ussge tables
- UPDISK -~ reyrive disk usege tables

TS8X tentry,4
(Al calls fdentical.)

Tﬁa disk-drum'atrat«gy modulé cidlle the treck mauagement,dqdule to'obnéin"
{release) recoxds whan writing (deleting) £*les. {Calls mode with trape

@isabled ) PR

GETTRK - obtains a record from usage tables, S

' DELTRK - release a rscord, return it to ussys tablea.

‘ TSX xexTRK,& ° . ..

PAR RECADR ' ' '

PAR ERROR

SIW NEWREC

* NEWREC (AC) = containg BCE récoﬁd éddxea# Gﬁuifslncf record abtainéd.}
RECADR - mnf_contain S o -

PZE DEVICE |
to obtain an initiszl recurd addfgas for a-fit&loa DEVICE, or

BCI 1,MYITIR

the record addreas of t}e current te.urd for 1 file which 15 being extvnded :
-0r deleted, , )

FFEROR - AC coutains eriur code:
3 . no more vecords available
2 - illegal call,
(should not oceur for DEI.TRK;.

PCOR - TPSM - when & uier wishes to mount « B for subsequent veading
or writing, the File Coowdinator will reflect tla following call to the
Tape Strategy Module.

TSYX MNTIAP,&
EFA TOBASE
PAR UNTTNOG, ,CHANNG



ViZi-2

PAR Y,,QWAIT G(Y)hg EFZR EESS&G,,LSﬁG”H

CHANNO ~ is the logicsl channel no., {(l=chammel A, Z « channet R).

if CHANNO is zevo, the Tape Stvategy Module will pick & chaenel for

“*ne user. UNITNO ia the logical tape no., which the user wishes to

assign to this tape, MESSAGIMESSACHLENGIE-1 is & BCD message of up-

to 20 wods. This message will be printed to the operator to help

him identify the desired tape, . The Tape Strategy Module will _

. attempt to mount only one tape &t a time. If a tape mount oPeraticn is already
in progress, the Tape Strategy Module will return contxol to the location
(MAIT. If no tapes are currently available in the tape pool specified

by the left half of URCODE, the strategy module will return controel to
‘locatica ERROR, :

To dismount a tape;,fhe ?ile Coordinator will generate the following
call to the Tape Strategy Mcdule,

TEL UMITAP,4

EIA IOBASE

PLR UNITNO .
BAY Y, ,ERROR C(Y)= PZE msgas,,mm

vE the tape specified by UNITHO is currently in use, the strategy. module
%11l return control to location ERROR, ’

To unmount all tapes assigned to a particular uaer, the following call
will be reflected to the tape strategy wodule, . .

TSX UMTALL,&
EFA IOBASE

111 tapes, if any, that ave currently assigned to this user will be
dizmounted with an appropriate ccmment to the operator.

To verify the label of the tape just mounted, the File Coordinator
will reflect the following call, ~ -

TSX VERTAP,4

EFA TOBASE

PAR DNITNO _

PAR Y,,MEM C(¥)= PZE LABEL,,TLENGTH

PAR RRRL,,ERR2 .

PAR ERR3,,ERR4

LABEL is a BCD label to be found in the memory specified by MEM, The
maximom LENGTHE of LABEL is 4 words, 1If the tape specified by UNITHO is .
still in the process of being mounted, or the label nes not yet been
read, contyrol will be returned to location QWAIT. The vemaining para-
meters are locations of error returns and heve the following meanings.,

EXRL  Label does not match, txy again up to 5 times
ERRZ Lebal is unresadable .

ERR3 Specified tape does not exist:

ERRG Tape cennot be mounted, operations difflovlities
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To initialize z new tape for 3ubaequent greceesiug by the Eila Syatemg
the ¥ile Coordinator will reflect tha follﬁwins cell.

TSX LBLTAP, & .

EFA IOBASE Co
PAR Y, ,MEM
© PAR mu,,nm

FAR ERR3 '
The parameters UNITNO, (WAIT, Y and MEM have the same meaning as i
VERTAP, The remaining paremeters are locatioas of ervor returns arl
have the following meanings.

ERR1 Label camnot be written (bad tape)
ERRZ Specified tape does not exist '
ERR3 = Tape caunct ba mountad, operations difficulties

¥hen the operator responds to a request from the Tape Strategy Mod: Le,
the following call will be issued by the clock section of CISS.

TSX TAPEEY,%
PAR CODE

This call is given during a trap and therefore all traps are disabled ™ "

The contents of CODE ig an integer from 1-3 having one of the following
meanings:

Unload tape with physical address in decs. Lo —
Previous request has been preformed ) »
Previcus request is illegal (nc such tape etc,)

Cannot comply, operations difficulties

The following paragraphs describe sample calls te a hypothetical 1/0
edapter. The permissible names will be listed on the right ¢f the call;
an optional argument, marked by '#'; may occur &s noted where a specific
channel number 18 necessary for the reference. :

-

LINITD - initializg device adapter?

T$X .INITD,4 ,DINIT, .TINIT
PAR ENABLE

EVABLE - contains:
PZE ENBWD : ‘ _ g
the'lﬁcatian of the gy stem common enable word

ﬁrFRD - astablish trap refereuce subroutine for I{O strategy soction of
rategy module. .

o



APPERDIX

Data Beses and mscgilaneous Data-Formate

- This section contains descriptions of date-bases uéed in various
"portions of the file syetem, record- and file-label fomts, and
-~ intorpretation of 'POINIR' for disk files.

A)

B).

c)
)

B}

F)

G)

Active File Status Table (AFST)
One £or each of DUSERS

Queves (QUEUEL):
One for each of FMAX devices in each AEST

Active E‘i.le Entry (AFEMY)

* One or wore per AFST

Record- and file-label format

vInt;erpretation of POINTR for f£iles on disk/dmm

Ta‘bles within file—coordimtor

} IH‘AB'&E, USRTBL, PRIORT

‘Deletiou alscrithm in Diak/Drum sr.rat:egy Module
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-

The ﬁctive Pile Statua Table.(APET) contains information pertaining
to vrers' activity with respect to the §file system, error informa-

cior,, pointers to users' 1/0 queues, and information periuining to
eac’. user's active files, '

Naxes in parenthesis refer to File-Coordinstor entries directly
in/olved with setting and modifying the information contained

Pcimat infotmation for the various -entries appears after the table,

- Definition Name
o PROBNO
1. - PROGNO .~
2 AUTHNO *
3 URCODE
4 LIMITS
5 RELOC
6 FPRIOR
7  ERRILC
10 EBHAME .
11 ERCODE .
iz 10GODE
13 ERAMEL
14 ENAME2
15 ERCALL .
16 - QUEUR1
PIO - QUEUE?
25 APERTY
Symbol
PROBHG, PROGNO, ERWAME L
ENAMEL, ENAMEZ
AUTHNG
URCODE
LIMLTS
RELQC
FPRIOR
ERRIIC
ERRCODE
10CODE
ERCALL
. QUEUEE

Uagg’ e

_Ml of user's U.¥.D, (ATTACH) —  ~

RAME2 of unger's U.¥,D, (ATTACH)

User's “author' number in binar¥

User's restriction code co
Uzer's memory limits SETUSE

.. User's relecation

User's file priovity (SETPRI)

User's IIC on call with error o
Hame of file-system eatry involved\ —
in lazt arrox o
Error code of last errer

1/0 errvor code 1f eny of last error
FAMEL, NAMEZ of file involved

n last error

Location within £ile~ coordinatnr

where sgyor accurred

ointers to user’s 1/0 queues

| (USTAT)

FPirst active file entry for user

 Format

BCD {36 bits)

Binary 0 — 238 . )
Binaxy bits (See AG.7, 03)

 PZE TOWADR, LHIADR

PZE EHERICOKN
Integer L =7 .
PZE ADR, , MEMORY
Integer 1 - 1()110
Integer 1 = 7 '
PZR ADR

PZE Qf,,QLE
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Structure of I/0 Queues

The I1/0 Queues (QUEVE) are used to hold I/0 operation descripdons
from the time they are entered by atrategy mcdules until they can be
acted upon and removed during 1/0 traps. _

All infcrmation contained within the queves is (or should be) reloca--
table, either with respect to the queues’ themselves, the user's active
file status table and active file entries, or the user's core image.

Manipulation of queue entries is done ouly by the queue management
module (QMAN): inserting snd removing queus entries, and maintaining
free stovage within queue structures, while searching is done by
FNDUSR, et al. _

Each queve block 1s defined by a pointer in an AFST of the form:
QUEUEf PZE Qf,,QLF
"Qf' {s the (absolute) location of the Oth location of a block of

queue storage of length 'QLEf'. A gqueue entry consiste of a 2-word
header and a varisble length data block:

o 3 18 21
QNUM QLNG FINISW| NEXTQ v
‘ FUNCT = | PAFST SR

A free at6rage,b16ck contains & one-word header:

o 3 184 21

FREEP B PREING| .. -—

NEXTQ - pointer to next queue entry.
FREEP - pointer to next free-storage block,

(Pointers are relative to origin of entire queue block; 0 means no
successor entry), '

QLNG - length of queue entry (Header (2)'+ data (0 -~ 7))
FRELNG - length of ffeefstorage block jncluding beader word.

QNUM - queuing priority for this entry (equals PRIOR from AFENTY):
_entries are imserted in ascending oxder by VUM, end ia time sequence
for entry for ssme velue of QNUK (integer 1 - 7).



FUNCT = code for 1I/0 operation connected with thié qﬁeug eﬁtry;
set by strategy modules after return from QGET,

PAFST ~ positive offset rdiativa‘t§ base of uaer'é AFST to deter-
mine base of AFENTY,

FINISW - boolean switch set when usefulness of this entry is ended.
Set to FALSE originally by QCET; eet to TRUE by PROLST upon
exhaustion of I/0 list or by strategy module if eatry does not con-
tain an 1/0 transamission list.

Bote: FNDUBR et al., will by-pass all queue entries containing
FIHISH with walua TRUE; QDEL will not delete & queue entry whose FINISW
is FALSE. ’ ' .

QUM and FINISW nretgibig quantities in prefix and tag, respectively;
all othera are 15-bit quantitieg in address or decrement as shown.

QIORDS - is defined as the first word in the data gection of o queue
‘entry 1f QLNG is not 2, ;

The variable data section may be of length O if FUNCT is a specific
request to position at the beginning of a file for instance; or,
more typically, contains LABEL and the entire contents of the 1/0
list (including IOD) for an 1/0 transmission request,

The first word of the entire queue block contains a “starter" word: -

0 3 18 21
FREEP NEXTQ

'Examples:n N

1) A queue block which has just been initialized, or contains a0
active entries, will appear ilike this »

'Qf 0 1) - 0
S N 0] |quE-1

Word © 1nidicates no active queue entriee (NEXTQ = 0) and & free-
storage block in word 1



Word 1 indicates no further free blocks (PREEP =0) and that this :
block is of length 'QLf -1', i,e., this woxd and the rest of the
block are "free" to accept appropriate queue entries.

c2) 0 FREEP, NEXTO;
Mexrqy | |awey | | wmETe, \
B QLNGy
_(WORDS
NEXTQz | |QING, 0 1 Gy
) , PRELNG;
e
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Active File Batry {(AFENTY)

: All irformation concsruing the status of an activa file is passed
through &n entry im the Active File Status Table. The forwat of this
entry is described below. The mumbers in “()" indicate the number of
binary bits assigned to the function,. The character '-" is used to
indicate an unused bit position, e

0. RFROBN(36)

1. RPROGN(36).

2, RFAME1(36)
3. RUAME2(36)

4, RIODR(S), (unused) (18)

. 5, FROBN(38) © (set by File Coordinator)

6. F'ROGN(36) (set by File Coovdinator)

7. PRAMEL(36) (set by File Coordinator) - _
10. FNAMEZ(36) " {eat by File Coordinator)

11. DAYTIM(36) _ {set by FPile Goordinator)

12. DATELU(18), AUTHOR(1S) (set by File Coordinator)
13, MODE(8), ILOGK(10), F(3), RCOUNT(LS)
W .S(1),W(1), R(1), NORECS(15), P(3), LCOUNT(1S)

15 POINTR(36) : ‘

- 16, ASGNSW(3), REDREC{15), . ---, REDWRD(15) T~

1, =e-, WRTREC(15), =--, WRTWRD(13) —
2¢, -,  CHNG(1), PRIME(1),  BUFREC(15), ---, BUFADR(IS)  ~~
2:{.» e . mmm(IS), ;"“3 QIRDEK(I.E')

2. =, DR(1), DW(l), DCOUNT(15), =---, DADDRS(15)
23, PRIOR(3), YOTASK(1l3), EFLAG(3), CURREC(15)

24, SMIMP1(36) o

25, SMIMP2(36)

The following list describes the functions of the variable listed
.bove. The initials in parenthesie indicate which wodules may modify
.hat variable. FC is the File Coordinator, BCM is the Buffer Control
Module and SM is the Strategy Module. The module whoae inttials are
iisted first will be the module that is responslbie fo. irttializing
the variable, ' '

RZROBR - Reference problem numsbery (Bcn), 0 if entry fnactive,

RPROGN = " programmer "  {BCD).

RNAMEL ¢ file name, Part 1,

RNAMEZ " file name, Part 2,

RMODE " mode (effective mode for linked file references. )

FPROBN~- (FC), user problem number (bcd).

FFROGN - (FC), wser prograumer number {bcd).

FRAMEL~- (FC), file name, part 1.

FraMel- (FC), file name, part 2,

DAYTIM- (FC), date and time file was created or last modified
© O YBAR{9), MONTH{4), DAY(5)}, TIME(iB).

DATELU- (FC), date file was last used,

AUTHOR- (FC), oprogrammer no., of user who last modified this

file (in binary). .
MODE~ (¥C) wmode of file,
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ILOCK~
F-
RCOUNT-

w-
R~

' uoazcs—

P-

LCOUNT~
POINTR-
ASGNSH-
REDREC~

REDWRD-~
WRIREC~

. WETWRD-

CHRG~

“PRIME-

BUFREC-

.BUFADR~

WINDEX-

DINDEE-

DW-
DCOUNT-
DADDR S~

PRIOR-
IOTASK~

EFLAG-

CURREC~
SMTMP1

(FC),
(EC),

(FC),
(FC),

c-2

used in file interlock mechanism (Prog. Guide AD,2)
device (1-3) ou which file resides.

(FC, 510),
 (FC),

number of words par record for this device.
non~zexo if file open when USAVE called,

non-zero if file open for writing.
non-zero if file open for reading.

(¥C,BCM), number of records in this file,

(FC),

reserved for compatibility with future systems.

(FC,BCM), number of words in last record of file,

(Fc,sM),
gwiteh for extemsion etatus of file,

(sM),
(BCH) ,

(BCY),

(),
(B,

(3C),.

(),

(M),
(BCM),
(BC),

(B,

(BG4,

(Ba9), -

(BH),

(BCY), -
(BQM),

(s,
(sm),
(M),

(5M),
(sM3,

pointer to beginning of file {interpreted by SK).

record no. of record containing the next word to be
read from the file. .

address of word within REDREC to be read next.
record no, of record containing the next address

to be written.

address within WRTREC to be written next.

non-~zexo 1f contents of buffer differ from that

of corresponding record.

non-zero if contents of buffar represent a complare
file record.

record no. of record contained in the wufier.
address of file buffer.

no. of words written into the buffer {JHNG=1 and
PRIME=1), R
index within buirer of words to be transmitted to -
or {rem user's memory before initiating new I1/0 for
thie file,

nonhzero when necessary to move words from buffer ..

to user's memory before initiating additional L/0 -
for this file.

non-zero when nececsary to wove words from user's
memory to buffer in order to complete :he previous '
1/0 vequest for this file.

no. of words to move 1f DR or DW ie nou-zero

address in vser's memory to start mnving to or’ from
when DR or DW is non-zero.

file 1/0 priority (0-7).

no. of sub-tasks to be completed to complete previous
1/0 request for this file.

non~zero if error durlng prévicus recuest (PERR(R=1,
FERROR=2),

record currently in process.

temporary ‘or gtrategy module use.
o 1] :
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I. Disk/Drum Record Label Format: Each record om 1302 disk/7320 drum
consisty of 435 words, 3 wcrds of vecord 1abe2, followed by 432 words
of wrer data, .

The 3 word label le interprated a8 follows:

1 BACKE
2 FOREP
-3 LCOUNT | RECNO

1. BACKP Backward chain peinter (BCD)

2., FOREP Forward chain pointer (BCD)

3. Sequence verification

’ »—m;w" -

The chain pointera conitain the BCD record address of the preceding
{fullowing) record. BSince BCD O is represented as octal 12, a binary
0 in & pointer indicates no predscessor (succeasor) record, i.e.. BACKP
‘18 C for the first vecord of the file, and FOREP {s 0 for the last record.

RECNO is the binary aequence number of the file, 1 ~ NORECS, uequenced
by ones,

LCOUVT is the count af the number of words in the last record o£ the
file; the fleld is zero in ell except the laat record: where its valds
may be 1 -~ RCOURT.

1f FOREP is zero, LCOUNT mhst be non-szere, and vice-versa,
II. Tape Record Label Format: Since magnetic tape is'ﬁy nature &

sequential access medium (as opposed to random access), tape record:
labels are only 1 word long; followed by 432 words of data:

LCOUNT | RECNO

RECNO - sequential record mumbers, 1 - NORECS, sequenced by omes.

LCOUNT O in all records except last, where it indicates the number
of words in the record (1l 432),

ITI. Tape File Format: A detailed description of tape file label -
' formats is contained in CISS Programmer's Guide 2nd Editiom,
section AG.S.05,

A file of a tape will contain the following information,

TAPE FILE TABEL v -
{EDF) - ‘ .
Racords of file
Tast record (LCOUNT # 0)

{EOF)
End~of-file Label

(EOF}
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For filee maintstned on 7320 drum/1302 disk (F = 1 or 2) the .
fitem POINTR in the AFENTY and the U.F,D. entry for the file contains. the
addresses o) the first and lsat xecords of the file: ‘

Bach 18-bit half z:epresenta t:ha blnary conversion of tha &character
BCD record addmgg -#n’ the following format: :

R - Logical record mmber {0 for drum, 0 or 1 for dlsk)
L - logical module number (4 for drum, 0 - 3 for disk),
TTTE - Track address (0000-0399 for drum, 0000 - 9999 for disk).

Within the Misk/Drum Strategy Module, and in the chain words preceding the data
{n each recvrd, the unpacked format (after binary-to-B(D conversion) is: -

L TITT R

i.e., rotatnd one character position to the left, with all 00y characters
replaced by 12g. (from even-parity representation of character 0).. '

Wii:hin the iigk/Drum Adapter and ia the record-address written on each
track, the 1CD repveeentation is rotatéd one charactet position: furcher
to the left: '
. TITTR L

and is used to verify that; the reca'rdk area betng read or written is correct, -
When disk/drum errors occur, an online measage is prin:ed,

DISK/DRUM ks, ; ERROR,OPN= PP AM TTTT RL

SINSE DATA = {12 octal digi.::s)

A - Physical access mechanism,
M - Physital module.

The current corresponde:ce between L,A, and M 1s: {Jan. 1968} .

i A M

) 0 01

1 1 0 Y disk
z 0 1

3 1 l'_} ‘

4 o 2 Dium



e

B2

PP {8 the 7631 File control operation order (IBM 7084, Miwﬁffﬂfﬁ-ig p. 2R

82 DVSR Verify single record

83  DWRF ' Write format -

85 BoCY Verify, cyiinder oparation
86 DHEC Write check ‘

88 DVTA Verify track with addresses

89 DVHA Verify home address. '

| SENSE.DATA Ls decoded mccording to table im A22-6703-1 on p. 80.
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Three malea are kept within the filé-coordingtor with entries for external
reference: . UTABLE, USRTBL, and PRIORT., They are referenced currently
only by the file coordinator and IOCM; thie section deals with their

. contenté'and Signlficance. - : :

~ -

UZABLB - lccabion of ﬁFST for current user
A PZB ' AFSTLG, , AFSTCH .[ |

AF”TﬂG base. ox origin of user's AFST
&FSTLN length of A¥ST block. '

USRTxL vector of length DUSBRS+1 concaining AFST pointers for fila
system users.. (User O = file oy!tem)
Format ta same &a in UTARLE,

PRICR -ﬁported priority table for all users except file system:
PRIOPT- ' *'PZE  USERNO,,UPRIGR B
R YT . DUSERS in leagth

‘ PZ& 0. < End of table -

UﬁnRNO user s,number (as at SETUSR, etc.} .
.UERIQR uaer s priority {set by SETUSR}

“he table is ma{ntained sorted on the b&ais of user prtoricy, smaller
value of U?RIGR indlcstins higher I/G priaricy
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Deletion Algorithm for Disk/Drum Files

. Nhen a d{ak/drum file is daleted or trunmcated, the process of
._ searching the chein pointers of the file {unahuinins), which i& necessary
~ifo¥ proper re-mse of ‘its records, {s deferred until such time as the
. strategy m@dela has now @thev /0 to precasa \sﬂvsa return from FﬁDU&R/
&xruaa). _J,.' _ Ly , o
: L
. Iaformanicn about files to unchain {s kapc tn a ring buffer in DDST, '
aach entry cancatning: ‘ : ‘ , _ E

s u_\z S
: | pEL TR , )
1. .{, oELERE -1
: 2 A% iprremn. ¢ ?‘lugﬂ fkiax

;DEZERQ - BGB racord addrens of record to be read, binary zero if mlot ‘ .
. is amyty. e , . S _ ‘ -’“ffw;

DEL?RP Bcn record addrssu exptctad tn ?0&3? ef current recbxd (normzlly = O
for frﬂah antry) - . B .
DELREC .- record sequence aumbex expected, - - _— N
DELFIN - record ,sequence number from which delete begins. ’

. D&FK§W‘~‘?INISV for deletion entries: set for germinatton of truncation.

+ BOTE: ‘ieletion is done by redding the file from the lest fecord towards

the beginning, following the BACKP.chain, and subtracting one from DEIREC

for, eaca record read, until DELREC matches DELFIN, DELFRF ia uaed to )

. vertfy that adjacenc recotds point to.each other.

Tk ring buffer containg room for & numbet of 6aletion entries (curxvently 20)
I¢ is maxlpulated by 2 reference-pointere: beginning of buffer (DELPNT)

-grd end of buffer (DELEND); and 2 working painters: next entry (DELTOP}

Cand active delete (DEL&XT)

LENE - T N S
VEINKT = | 40 e .
, - 1;,nm.m;,
R L] S
_Z?fLTQP Bl '0 -
N e

TALEND - " (first location beyond end of buffer)
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Waen a request to delete is made DELTRQ of DELTCP is checked:
if zero the request ig honored, the entry made and DELTOP incremented
to next entry (if increment moves it beyond DELEND, it is reset to
. DELTOPR); if non-zers the entire ring buffer has active requests s and
control will retum t:o QWAIT. -

When the I/0 strategy sectian of DDST finds no I/0 to set up,
it chacks DELTRQ of DBINXT and if it is non-zero proceeds to setup
for reading the’ nemgzocord of the file to allow its re-use, If - IR
' DELTIQ of Dm#é ~zero (DEINKT should 2lsc equal DELTOP at this time),
" all dctive deles;erequeats “have bean eutiafied md the strategy module
becomes tnactlve., D ,




SYSTEM S USER.

CONTROL | |  CALL
— ~ FILE S | )| SEARCH
CO-ORDINATOR MODULE
QuEVE | . | | BUFFER
MANIR | . ~ CONTROL
MODULE | y 'MODULE
' .
® | B )
QUEUE S/R QUEUEING L 1/0
| INTERFACE  STRATEGY '~ | T|ADAPTER
|,/ T/0CONTROL | " SYNCHRONIZATION - [——P|SONTROL|
"ENTRIES ‘acoNTROL - | ——{ENTREE
1/0 TASK o L e 1/0
' CO-ORD [¢==—= - 170 __ Ly INITI- L
& SEARCH | - STRATEGY - — | ATION |
‘ s - N 170 ||
. : i Sl
I/0 CONTROL MODULE o .= com-
STRATEGY MODULES. e ~ | PLETION :
' © I/0 ADAPTERS | . - 4 |
‘ . ’ A - : 1 A 4
USER \| DATA | | paTA |
(PROGRAM) PICHENNELL lcHannel|
LEGEND - L 30 |
- . reo © | DEVICE

——————p TRAPS ENABLED

~———<~b TRAPS DISABLED
| ~ OR INHIBITED -

) FIGURE 1. . SIMPLIFIED FLOW DIAGRAM FOR FILE I /0
' SYSTEM (7094) |
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| FIGURE 2 FLOW DIAGRAM FOR CALLS AFFECTING TRACK ,
MANAGEMENT MODULE ' :




