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Introduction 

This me~~o is an attempt to document calla m&de between aodulee of thfl 
CTSS 7094 file ayatem. User calla to the file system are described 
elsewhere: I/O operations and admt.nietratlve and priv1leged calls are 
described f.n the CTSS manual (2nd ldt.tt.on) and 'MillO cc-241-2; super• · 
visory aud control calls are described in Prorraaming Staff Nota 47. 

'l'be file system is currently ccapoaecl of 14 BSS modules: 13 PAP 
a.ea•bUes and one ALGOL (AID) c011p,Uatt.on, foming eeven fun.cticmal 
aectt.ona of the file lliJ'&tem, (aee !'is. 1): 

1. fi!e coordinator (FOOR}. interpret all calla to file syatea, 
and check for validity, rtrstl"lctions, memory pr-otection 
vtolationa, etc. 

2. Search module (SBAR1 SR.CR, STilt, PUSH): file directory search 
and maintenance. 

3. Buffer control module (B':lQl): detenaiu& aequenee of opegticma 
. needed to perform and cbeck I/O tranatsaionae ' ·' 

1·. I/O control module (Ifat): coordinate I/O synchront&&tion 
requests; start/stop t/0 for any or all usera. 

5. QUeue manipulation module (QMAN) (AlDOL): 1'\'Uiio.tain I/O queues 
for. individual devices. . - ---

6. Strategy modules (l>DST,TPSM): initiate single-record I/O trans• 
missions~.•ervice I/O queues and priorities. · 

7. I/O adapters (DDAP,TPAP): softwar~ in~rf6ce bet:ueen etrate&y 
modules and data•ehannels; perform atngle ~ecord I/O operations; 
service da.ta~channel trap~;; I/O errcn: checking and corrections. 

One BSS module h not mentioned 3bove: IMAN, track management 
module, which ra.atntains the track usage tables for the diSk/drum atretegy 
module~ (see Fig. 2). 



The file system operates in 7-index resieter aode throughout; in calls 
bet-en. file system modules, the contents of index registers 1,2~ and 
3 must be preserved, index 4 is used for subroutine linkage, and tba 
c~te of index registers 5,6~ and 1 should be assumed to be destroyed. 

-
In internal calla vtthin the filtt system, the ope-ration ErA (assembles 
ae ~OP) 18 used to 1n.dt.c.ate that Address and taa of this pare.11eter should 
b$ used together to fom the effective addresa of: the dea~rect .parameter. 
A 1tandard ttubrouttne (GITBFA) is provided to compute. the effective 
,ddress if required. 'l'be operation PAll (aeaemblE's as· 1'XH) ill used to 
.•.adicate that machine addressee may be fou.nd in both &tidresa and deh7!re... , 
:.i!nt of the word ; the tag field ia ignored, but should be 0. 

-'or s~broutine cal\J·~eh S.nclude 'DA. p~:u:ameter.ll in the calling sequane,e1 
~he specifi~d t~d~egi.et:er •'Y ~ be !1, 61 or 7; if the <.onteuts t•f 
~egi1!iters '1, · 2, or 3 hat been changed before a call to GETE.Pi\, itb value · 
rus-: be restored if the GITD'A subrouthe 1a to ret:1.1m the proper efft~Ctive . 
f~··· ........ ' " 
~dcresa. . ' 

:n ~efereneee to variable n.lllles of the form "VARf" che lower-.::ast 11f'~· 
att:.1de for a device number .with values between 1 &fJ;d !'MAX (ff'MU:·..Z~ for 
cu::rent illplmen.tatton). i.e., names WdU, VAR2 and VAR3 uy •)CC1.ilr. · 

'11;11 following sections deac'fibe calla between aoe.ules. of 'tht file 1yatea; 
th• data baae1 attd record font4te are explained l1 the appelldix. 
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Calle desert bed:, . 
,. ' 

File coordinator ;:o sea.reh mtclule. 
" u to I/O cont1;·o:,. 
" ~• and search, to l}U:%4. 
FCOB. to strate.gy modules. . 
!'COR., buffer control to stra-.ter.J moduhs. 
I/O control to :H:ra:teay modulen~ 
Strategy 100duhn to lOCK 

(incl. QMUf). 
Mtece114neoua d~lv!ce•orf.ented. .:alb. 



~A§!M· 

~en the file coordt.utor vl.lhee to· interrogate o:o tlliOdify atdllill 'tn · 
a £Ue dtrectory, it docaa eo 'b)' calls to the ae.arcb aodule. · · 

. . 

SB..UCH .. used to eearch far a epectfic f~la n.e ·in 41: apeetfi.c director,. .. 

. TSJt SEARCH, 4 
· BFA urn 

IFA FILMAM 
BFA INTO 

._..-...... : 

PAR NOFILI, I UFDBU.. 

UrD .. h t.he first of two eoa.aecutive locatlou coa.~lnlll8 lWf£1 NAMB1. · ,. 
of the file directory to be searched. ' 

Fi~ .. is the· ftret of two consecutive .locationa containi.ng the 'file· 
n.am8 desired in UFD. · 

nrro .. 1.1 the origin 'of 8 9-:-word vector into wteh the desired tnfomatioa 
-';a read: NAMtCl lWm2 of the file dtrectol')', followed by the 7. 
uords from the directory entry. · 

.NOFILK ~ errC?r return if fi'l~ not founcf.in specified din~tory. 

UFDER.F.- I/O error aea..;·china UFD entries~. 

UPDl!! r - used when file coordiutor wishes to modifY· information --
contained in a file. dtre~tory entry. 

• • . t 

'rSX UPDFIL,4 
BFA UFD 
EFA FILNAM 
EFA FROM 

·.PAR NO!'ILE,UFDIBR 

· (,,,1 thts and subsequent callJ; wdebl~s previously defined in SEARCH 
(i.:~ 11 Wi 11 be assume_d unless othenrise ~peelfied. ) · · 

!l'l\0'11 - ~rigin of g.;.word vector of info:t"'lation to be re-written tnto · 
UFD entry for FII.'RAM. · · 

i.')DFIL - used when file coordinator wishes to add new files to a given· 
file directory. · 

TS..'l{ ADDFIL-14 
BFA l.I.FD 
J!J!A ROM 
FAA· N<laOOM. , U!'DIRll 

.. , . 



,. 

tROM - 9 wouds cllnta1n1ng fUe c:Utectoey entry tc bte added tc ~il. 

NOROOM - no rocua in secondary etoraie to place filttr entry • 

. REMOVE - used when file coordiM.tOl'.Wtahea to remove an entry frcm a 
file directory .. 

TSX REMOV1,4 
EPA UPD 
EFA FILNAM. 
PAR NOP'ILB,, UFPBim 

-·---- --

RIWRIT - used to insure that all ch&ftSes to a fUa d1 rectory bttve 
been properly recorded on secondary. storage. 

TSX RE'WR.IT,4 
EFA.UFD 
PAR. NOFILE, 1 UFDERI. 

CBTQU - obtain record quota and uaage (Q.r & specific device fr"* a 
speci_fi.ed fUe directory. 

· TSX GETQU1 4 
EFA DIB. 
EFA DEVICI 
PAR QUMERR, I UFDBIUl 
SLW QUOTA· 

DEVICE - number of device · f~ which quota io desired. 

-QUMERR. • machine or system error reading epecified u.P'.'J) •. (or u.F J.>. 
not found). · 

The allotment and usage for: the device .i.a returned in the accumulator 
in the form. 

PZE ALLOTD, 1 USED 

A!.J:..()Ti) .. is the record quota for thb device. 

USED - is the number. of records curnntly used on tbiiJ oe·t1::o. 

SETQU .. 'Update the cm:r.ront allotments and usage for a device tn a :ile 
directory. 

CAL QUOTA 
TSX SETQU,4 
EFA UFD 
ErA DEVICE 
PAR QtnmlR, 1 UFDERR. 

Q'OO'tA - is a word of the foam 

.. 

PZB A.LII:1'fD, , nED as al.mve. 

'. 

. . 

/ 

, .. 
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SICT!ON 1.~ 

File Coor~tn~tor To I/0 Qop,trol M9dule 

The I/O control modUle serves as a traffic cop to coordinate user 1/0 
requests with superviaor usage control requeate, by peDaitting or 
forbidding removal of .que.ued I/O frca any or all uaer•s queue• 1 ·and 
checking for eo.pletton of I/0 wbera.necessar,y. 

Pent to IO<M 

IOBEGN - allow I/O for blocked users to pr~ceed, info~ strategy modules . 
that I/O may be attempted for user. 

TSX IOBIGN1 4 
PAB. DUSBI. 

DUSBR ~ is ~e locati~ of an integer specifying which user's t/0 is 
to be allowed to proceed. If DUSB1~01 I/0 for all users uot 
otherwise bloc~d is allc:n~Ed to proceed. .' 

lOBAUf - allav no more I/O for specified user to be initiated, wait 
for all pending I/O for user to complete. 

'.'SX I OBAt.T, 4 
J!AR DUSEB. 

DUSBB- ia defined as for tOBEGN. If DU~O, I/0 for!!! ~sera is 

' .. 

' to bE' blocked, in preparation for a device requiring service. un:..f'Jiter- . 
ruptfll by other. devices' memory requests. . · · 

11B.Alf - wait for all pending I/O in aU,. queues· to tenainate. 

TSX DRAIN1 4 
... -----

B.et· .. rn i.e madf.l •hen all •trategy modules have finished proceseiag au 
qu.:1ed requests. ' 

... 
' 

I<i1.!;T - restart file system. I/0 after _machine catastrophe. 

TSX I<JlST,4 

R~l urn after informing strategy modules that W\C:hine reset has oeeu:~::re.d, 
ar • .~; that pending traps may have been lost. (Called by IOR.SET) 

/ 



S!C'IION Il! ................... 

. . 
In any call to OPEN, B.D!'ILB, B.DWAIT, WB.llLB, WR.llAIT, FCHECK, FWJ\..IT or 

· CLOSE,. the fUe eoot"dinator will only be ~responsible for deter.mintng 
tb.e vt Hdity of the. calL If the call proves to be valid, the file 
ccordinator will paes the call to the buffer control module, e1cng with 
a pohtter to the necessary information in the A.ctiva File. Status Table. 
lhe fciloving calls fora the t~erface between the file coordinator and 
cbs bt..ffer control 1Ei0dule. · 

'·· :SOPEN ~ opens a file for subsequent reading aDA!/cr wr:lti03 
(called bJr. 9J'Blt) • 

.. 
~T~, D\1Itmt,_{t .. open a file 
BFA ·.AFINTY · ·. 
PAl. P1UOll1 1 .RlUlt · 

· • • pointer· to file entry 
~. file I/O priority 

Ai'J1NTY, def~uea the effective address which points to the acth.a file 
enJ:ry ·in the Active File Statue Table. PRIOR is the location of an 
integer from o-1 which defines the I/0 priority of. this file for as 
Vmg as it remains an actt:ve file. BOPEH will be reeponet.ble foe initial., 
t ~ing that portion of 'the Active File Status Table for which tb,,, bu'.ffer 
f:.mtrol 1!1l0dule. is responsible. · 

2. BASIGN .. ·aeeigna a buffer to a. file wh!~h. h&4 been prtrtlously 
opened for reading and/or ~!ting (call~d by BUFFER). 

'l'SX BASIGN, 4 
BFA .lF!NTY . 
PAR Y,PJ.UtOR C(Y)• PZB . BUFADR 

BUFADR is the first locati.on of the buffer to be usee as necaasary when' 
reading or ·writing the specified file. BASIGN will only atore the b1.1ffer 
address in the Active File Status table and return. · 

3. g.EAD .. reads from a file whf ~h bas been previously opened for 
ruding (called by ltDI'ILE and lUlWA!T). · · 

'!'SX llBJWl, 4 · 
BFA .A.lfJn'IYY 
PAR MEMORY,,BUFPER 
PAR RELADR.1 , BOFRTN 
PAR Y,QWAIT 
PAR ElUUil,, MOL 
PA'R NOBUF 

C (Y) a PZE LOO, 1 WORDS 

/, 



MEMORY i.s the location of au integer. which pacifies which memory uni.t 
ie to b~ read into (l•A, 2•B). BUFFBa is ~e location of· an integer 
specifyLng in which memory the buffer reasides. B.m:.ADR i.s the location 
of an integer specifying the address w1.thin the file at whi.ch reading 
is to begin. If C(RBLAlll) ia zero, reading will begin at the word 
followtng the laet word read from this file. NWCIU>S is th~ number of 
words to be tranemitteq ft'OII the file be!iDning with the address tOO. 
!f .an attempt ie mad~ to read beyond tbe end of the file, control will 
be returned to the locati.on. BOFRTN. When this occurs, the number of words 
th;\t_ w111 actually be read will be returned in the AC. If l\l'l error has 
occurred dud.na a previous operation on this file, the read request wi.ll . .' .. 
bl"l ignored and control will be returned to location ELUU:Il. If-~ previous 
I,'O t'equest involvf.ug thia file baa not beeu CO!llpleted or the Strategy 
K::dule cannot completely accept· the cuue~t l/0 request, the req~est · · 
vi 11 be igno-red and control vill be returned to location QWArr. 

· 4. BwatTB - writes into a· file which .bas bean· previously opened 
for vritt.ng (called by WUUB and WS.lfAlt)~ · 

. TSX BWlllT!,4 
BF,A .UIIttY 
PAR. M.BMC:l\Y,, BUWBR 
PAR a.BLADI.l, I BOFI.TN 
PAR Y,QWAIT C('f)• PZE . L0011 2MJU)S 
PAl BRIO&, ,MOL 

. PAR :NOBUP 

RELADR is the location of an integer specifying the addrees.within the 
file at wbtcb writing 18 to begtu.' if C(RELADR) ts zero, writing will 
begin at the -word following the· last word wrf.tten into the file. NWORDS 
will be transmitted to ·the fila starting with location toe. If an 
attempt is· made to write through the end of the file, control will be 
returned to the location BOFRTN. At thie t~e, the number of words which will . 
actually be written (up. to th'e end of flle) will be ~eturned in the Ac. 
lf a user wiahea to append information to tbe end of a ftle 1 the write · 
pper~tion must begtu at the address following the last word in the file. 

' . . . 

After .e. normal return from BW!UTE,. the· AC Will contain tbe number of 
records,. if any, that have been appended to the file. · 

S. BTRUNC ... truncates a file whl.eh has been opened for writing · 
(calle« by TRFILE). . 

-rsx ·:snurac,4 
EFA AFBNTY 
PAR. MEMORY I 'BUIFIR 
PAR B.EI..A.DB., , !OFB.TN 
PAR mutcm., .c~QWAIT 
PAR PVI OL,, NOBUP' 



---
The fila will be truncated before the relative.addraca specified ~Y ... · 
RILADll. 

6. 
-:.-. . 

DCHICK ":' checks to see if the previous 1/0 operatiun ou this 
file baa ·been ccmpleted (ealled by I'CBICK, rWAtT, ll.DWAIT and 
WR~T)~ . 

TSX. BCHICIC, 4 
IrA AFIRTY 
PAl. MEM<aY, I D\JPFI& 
PAll BI.UtOll, ,FINISH 
PAl . MOL 

If the previous I/O operation bas. been. completed, the buffer control 
module· w!ll finish any related tasks and retun. to locatton FINISH. 
A aormal return will indicate that the apec~ied · werati;;,n is s.till 
in progress. . • · · . · · . · · · 

· 7. DsAVB .. finish any I/O ojM!ration 0a the specifi.8ci fi.le, in . 
order to change buffers or insure f.ntesrity of.a file (called. 
by BUJT~1 WRFILB, WRWAIT). 

TSX BSAVB,4 
BFA AFERTY 
PAl. MBKa.lY, 1 BUFJ'BP. 
PAR BiUUE.,QWAIT . 
PAll PVIOL 

If at this tille all.. related ·I/O operations have. been C011Phted, the 
buffer control modul~ will complete any of its relatetl tasks. If it 
is n~ceseary to initiate any new I/O at this t~e, th~ I/O should be 
started and c.ontrol returned to QWAIT. A not'Wll return fra:a BSAVB will 
indicate that all modifications to the file have been c~leted, 90 
that the file may be considered complete on _its deVice, _tnd buffers 
re-assigned if necessary.. 

8. BCLOSE - finish any I/O operation on the specified file no 
that the file •Y be returned to inactlve atatt,J (called by 
CLOSE). 

TSX BCLOSB,4 
BFA AP'ENTY 

. PAR. MBMCllY, I BUPFBll 
PAR D.ltCI111QWAIT 
PAR PVIOL 

Usage is same. as for BSAVB, except a nop,ual return from 3CI..OSB will f.n
dicate that all modtfieadons to the file have ·been CO'IIlf:Lf;ted: and' the·· 

·file_ may be aa.fely remom from active status. · 

In all of the above calls to the buffer control module the arror returo 
PVIOL 18 used whenever an I/O request is found to violate ~h.e memory . 

· bounds set for this user. NOBUii' ie used whenever the requwted cperation 
requirea a buffer and no buffer bas been ?rov!.decl. . · 

. . ·,~ ,: ..... 

> .' 

· .. 



!he buffer con!.,;-c;l mo(bl~ will initiat~ an6 cqttol dl J./0 opt"ret~.cnf~ 
by giving the E;;p:copria.te ca.lls to the speci.£1 ;;.d 8t·r~tegy mo<lule. Al!, 
possible ertor c~ondiUooa e.h..:')uld he checked b:fm:a s.ny u~r; T./0 h 
initiated. Whe.nt:ver possible, rE:adtn$ and Wl'i ting should iJe done 
di reetly iu. and out of the u~er'a memory. TM buffer should only be 
used men a pat tial record is invol ~d. For ~.x.ample, as am~ the record 
size ie !.0 and the user wishes to -r:-ead 53 \Mlds fr.em the begi uni ng of. 
the file~ l'he first 5 recorde will be read C.J.reetly into the user' .a 
I.Tolemor.y. The sl.xth record will be read into tbe buffer aasoci.atEid wlth 
that fth. The. remaining 3 ¥orda will 'bn c1~p~ed from the buffer wheri 
the us~r calls FCHECK or attempts to init1&t$ new I/0 involving this 
file. If the u.ter now wishes to 'IL"e&d the nEnf; 53 wrds from the file;» 
the first "! words MaY be copied directly frc:':';;l. the buffer. th@ huffer 
control wdul& ·rill abo provide a label fo:· every record it reads, 
writes or rewT1tes. This label will cons is; of a word wbleh contains 
the reco:rd sequence number in the addr~s• pc.:rtton. Thte word (or l2bel) 
T<.1Ul be 1·ecord<!!d as the first word of evary record in the file. lu 
addition, the label of the last record +n b.e file will contain :l.n th$ 
daerement tbe nU'I!\ber. of word.& in this recot :1,. 

' . . . . 

.. • 



. FOOR to SMf 

l) SINITf - info~ strategy modu~·that the .file 8ystem is being 
initialized. 

··'rSX SINITf ,4 
PAR ENABLE 

ENABLE is a location containing the address of the c amnon enable 
word for all I/0 adapters* Strategy modules are to perform any 
necessary int tialization, including calls to their adapters fot" 
proper trap refer,ls and enable location (called by IOiNLT). 

2) 

~· ~ 

SCBAPf .. i~· strategy module that an entry in users active 
··.£tie sta'tue table ta betDg reset. 

TSX ..... SCRAPf, 4 
BFA'"- AP'BNTY 
PAR QWA!T 

AFENTY is the lC)C&tion of the useris active file entry under 
conside.ration. If the file is not complete for any reason, R.CO'ml"T 
should be set to o:· if, however, the call cannot be ~ccepted at 
this time; return is ~de to QWAIT." .. , 

··• 

· . . .. 

·, 



CHAPTER V ... .., ........ ~ 
FCOR and llOC:M to SMf ... . .... -~ 

' . 
The following ealle fun the ~nterface. between the File Coo-rd:.nator or 
the \\ufffl!r Control Module anll the Strategy Module. for the. de-<ieE "f". · 

· 1. Ot'I'Nf initializes a file for .subsequent readins aJ/ot wi:'it• · 
ing (called by BORN). 

!SX OPBNf,4 
U'A MRNT'! 
PAR BBROll 

· 2.. QTSSTf cheeks to see if there itt 'room in the apec:.Hed.queue 
to process the speeififl;d number of .requests (eall~;i by BREAD .• · 
BWRITE, BCLOSE, BTiltn«1)., 

TSX Ql'ESTf,4 
EFA AF!Nt'Y 
PAR RJQCT, 1 :rut.llTN 
PAR QWAt'l 

REQCT is the locatton of an intllg~r wl.cn speeif·.,ts the numbel' 
of request& ntlieded~ o-r if negative, whether a rei 1eat for 
(parti.&!' dc!ation of a file can be honored.. If :he queue . · ~ 
specified by ~'le file 1/0 priority cannot accept :his number.,. · 
of requ~sts, CODtt'et-1 will be l!etumed tO tbe lOCl :ion lULR'ff. 

3. BEAD£ reads from a file Dtarting fr~ a specific 1~cord in 
the file (called by··iREAD). · 

TSX READf,4 
EFA AP!!NTY 
PAR LABEL,,IOLIST 
PAR ((tlAIT 

, LABEL is the location of a word coote:intng the rectrd number 
of the first record to. be read. This lABEL m'-'st it! tch the label 
of the record to be read. lf successive ~ecords a1e to be read 
with a single call, the record labels must be ir f:,cendlng order 
and sequenced by ones. IOLlST 11 th~ location :>f " list of I/0 
cOUtm.ands :bl tha .following form. 

IOLlST ION 
lOP 
IOD 

,N 
~,M,N 

'.'. 

.·, 

· .... 



4. 

·~:oN· (PON) is used to akip N words in the record e.nd proceed 
to the next command in the list. IOP (PTW) reads or writes 
N words starting from the location A in the memory unit 
specified~ M'(~ry A, ~memory B). After completion, 
lOP will proceed· 'to the next cODUD.d. in the lbt. IOD (PZI) 
is used to term!nat~ the list. 

REWB.Tf rewritee successive recorda i~· a. file starting with the 
record specified b7 tbe ad4reaa of LlBIL (called by BWRtrE; 
BCL()SB.) • 

TSX 
IFA 
PAR 
PAl\ 

~f,4 
,AJ!NTY . 
t.ABI1.1 , lOLIST 
Q#AlT ·,. 

.· ...;.J-

.. ,.. 

The record labels will be verified ~. ~r~ented in the same 
manner as nth Ji~A.Dt.. · 

5~ . writlf appends aucceseive rec:ords ·to. a file (called ~y BWRITE, 
BCLOSE). '- I 

TSX WlUTE£1 4 
UA AJBNTY 
PAR .lARILu IOLIS'f 
PAR Qio~Al'f. 

The contents of LABEL will be recorded ae the record label of 
the first reeord. Successive records labels 'Will be sequenced 
by ones starting with C(LABBL)+l. 

NOT!: iJhen. calling either WlUTEF or BEWRTF 1 the decrement 
of LABEL will specify the word count ot the last record to 
be written. If tl1e decrement of LABEL is zero, the Strategy 
Module will assume that this record will be followed hy 
another and will provide for any necessary chaining. 

6. DFI!.!f deletes s6.eceseive re~ords from a· file starting vith the 
record specified by the address of R&CNUM (called by DELFlL, 
BTRWC). 

TSX DFILB£,4 
EFA. AF!'N~n 
·PAR RECNUM~ 1 QWAIT 

If the Strategy Module e&nnot accept this call at the present 
ti.Dte, control will be returned to location ~AlT. Delete requests 
will autom-atically be pl&A::ed tn the lowest priority queue. o-ace · 
a. delete request has been accepted by the Strategy Module, the · 
corresponding entry in the Active file Statue Table in no longer 
required. 

/ 
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7. CLOSE£ deletea any pending I/O requests for tnia file from 
its queue and corrects the file pointe~ in the Active File 
Status Table if necessary (ca1lad by BCLOSE); ~ 

TSX ·cws•£,4 
BFA uun· 

Tht! Strat11:cg ·Module will aaintain pr~ority queuee for all. I/O requests 
ar: .. i will ft~Jpply the nec:esea:y calls to the a.ppropr:tate l/0 Adapter to 
ext>.eute the. requeet... The 1uterfaee .,etween 'the Strategy Modules and. 
t.b'!lir 1/0 Adapters is ·defined by the uture .of the I/O device and cannot 

· bl!. specified by a 11Dgla set·cf calla • 
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· .. 1:.{0 CONTROL ·~t!LB TO !J!RJlTI~ •• K>D'QLE.f! 

When the I./0 control •cxlule r~ceiv-.1 ~bl'e:mizat1on reque1t1 fmit thlll 
. file coordinator it 'I!JIJ.y mocU.fy tables of itt .avn, followed by calla to . 
· the atra~egy 110dules to insure ~chrontaatiou ~ere neces•.ary. 

. . 
· · · tORLTf .. ea11fl4 Yhen '1/0 ·for a p&rtiC.*Jla!: user ie to be &topped. 

... ·?. 

TSX. . IOHL'rf1 4 
PAR PSTA'Z 
••• 

· PSTAT PD . Alft 

PSTAT • contains the addren of the ba•e of the Active :rue Sttll.tus Te.ble ··· 
(AFST) for the user whose I/0 is t.O be blocked. the. strategy module . · 
returns to . the I/O·~ol module wben all 1/0 that. has been remov'ed from. 
this .user~a ·:quwe·i::.)iaa be~i·eoilpleted, lllld all n.aceasary information .baa .. 
been updated into the· KIST. .CIOBAl.'l') 

. . .//;:,.! >~ ' ·. 
· DRAIN£ - ealled *en all 1/0 queue• are. to be .emptied,. or aU 1/0 is ·to · 

be stopped~ · 

'lSlt DBAINt1 4 . · 

{The strategy module returns tltien its I/0 atrtLtegy section baa no I/O wait.:ins 
for initiation· ol' ecw.apletion. (tOHALT", ·DRAIN) · · 

· lOBGNf - called when t/0 fol' 101ae user baa been unblocked •. 

'rSX IOBGN£1 4 

It ,• ', 

Strategy modules are .to take any necessary aeaaures needt;ut to re!ttart 1/0. ·-" ·. 
(IO:&EGN) .. . 

lORSTf - called when machine catastt:ophe has oecurred nth the poo®ibility 
that I/O traps ha•e been loBt. 

'tSX IORST£1 4 _ .... ·. 

The strategy module returns to the.I/0 control module after making calla 
to adapter.module to take appropriate action.· 

I 



The strategy modules make thre~ different types of c~lls to the I/O 
control module: utility calls used during 1/0 requeet.s from the buffer 
coutrol mod1Jle, requeata for queue operations, and requests to search. 
queues and extract I/C operaticaa. · 

SSETUF ... since the only patameter raaeed to the strategy modules. 'by '1./0 
cnlls from BUCM ia tho activ~ file ent~y (AFKNTY) this eub~outine is 
provided to determine the ArST to which it belongs. 

... 
CIA 
STO 
TSX 
PAR 
SUI 

entry from BOOM (save .D. 1&, etc;.) 
1,4 
TEMP 
SSETUP,4 
TlOO' 
AS SOC 

TEMP • temporary storage location. 

ASSOC (AC) contains: • 

PZE AYENTY, ,AFST 

AFENTY- base of active file entry·involved in call~ 

AFST· base of active file status table containing Af'KNTY. 

CNTIO " used by strategy modules to dete~ine length of lOLlS! and 
number of records involved in transmission. . 

TSX CNTI0,4 
PAR PIOI.ST, , NWDSPR 
SLW WRDCN'l' . . . 

STQ RECCNT 

PlOLST • containe the address recQived in the IOLIST parameter of call 
from BUCM. 

WRDCNT {AC) - is the numbeT of words in lOLlS! (including the IOD word). 

1 
RECCNT (MQ) ... is the total number of records to be transmitted by IOLIST 
,rounded~ up to nearest integer). 

WDSPR ~ location of an integer eon·taining the numbu· of words per record 
foK this device. 

Queue manipulation calls {all calls must be made with traps disabled 
e:tther by explicity 'ENB .:o~ ·wen normally enabled, or dut·ing I/0 traps .. ) 

Ql11NT ·• !niti.alize "1\lt••tsfi f,r thia device b•dm;ging t, thts user if 
tlli:C>ti'.li<~t'j!', 



'!SX QUl.m',4 
Eli'A QlmtiEf 

Qt1'l!t."!f •. a.ddrese of wori _.er;,utabli.ng queue 'key' fo-r this userce qt.u!ue\9 
otl t;hh devi\-::e~ 

QTS'l' ~ test whether desired nun..Jer, 'n •, of wont•ea.aa qv~\le entl:ies 
•~:re a\<ailable. 

TSX C[fS'f, 4 
!FA QUEUif 
PAR MUM), ERB.Oi. 

NlrM - contains an integer, 'n' 1 co:rrespondir"8 to' number of que•.1e entr~~ea 
which Duty need to be taAde later. 

.~ 

Eli.ROR ... :return location if apace for dnir-ed number of ~.ueu~ e~trieo h 
not available. 

QGE'f - obtain a. queue entry (''bead") to b.o\d a paxtic:ular l/0 '.re\1\Heft, 
and insert it into the queues accord illS to its prf.ority -· 

TSX QGET,4 
EFA AFST 
EFA Al!'ENTY 
I'AR PRlj s Q'i 
PAR SIZE, ERR.OR 
SlB QBASE 

~Rl - contains an utteger, which ia the I/O priority established for this 
file~ 

Ql! - contains an integer, the location relative to P3srr. of tbe utH::r'e 
queue pointer, (i.e., 'PZE QUEUE£'). 

SIZE - contains i:he integer eize of the qul!ue et'ttt')' oies:f.red ~n this call. 
(label + I/O l:i.:n + ?) , 

E'P.:R.OF. - r.eturn. H apaee not available for queue entry of leugth S12.E •. 

~{BASE (AC) "' ct>ntai.m! addTess of 0-th element of queue entry. 

!OTASK of AFEN'l'Y - will have .been incremented by 1 on suecesafill return. 

QDEl,- return a queue entry to ttavailable space" after it has b~eD. 
'processed fully. 

'L'SX QDEL,4 
EFA QUEUE£ 
F.FA AFENTit' 
EPA QENTRY 



TSX • RP.FPJ) 3 4 
PAR SUSR 

SUBR • ,will be c.&lled 'When .n.n l/0 eamp1"'ti()U trar- oceun, Ol' wheti no 
!/0 is. in ?roceua tm:>1:l quE~ue entri-elJ hav$1 bflen ~ade, 'by a caH cf the. 
for:n 

TSX SUBR..,4 • 
PAR FlA.GS 

FlAGS - will conta.in indications of parit;:y or device ettort.il and may 
conta1.n a device adclre.aa. (Chec:k ad.apte»: spe.d.fiea.tioo.e .for .d~~ta.ils.,) 

.,!ORPC •· "force" a call to the stx3tegy module if uo I/0 l~i l'.~un:ently 
in procet.:s. . .~:-

TSX • IOPB.C,.4.!~<m_m,t, .:r~ac . . ': * PAR ·cuNIT. ... . · ./ ' : 

.lO?'J'J: .. Ks&.et: adapter for incomplete OI)El~a.ti.on o~ device, Mke error 
cal:~. to strs:a~ 

TSX • IOL1ST 
* PAR CUNtt 

. ' 
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QENrRY b the address of tba o.;.th e!eme'dt location of. the queue entry 
being returned. 

FINISW of QENTRY - muat have been· aet non• zero.· 

IOTASK of MINTY - will be dec-r~ted by one. 

QSCRP • called wheu all active queue.e for a file are to be removed, either 
on closing a file or on fatal error in proeea~t~~ previous queue requests •. 

TSX QSCllP:4 
EFA AFST 
EFA AF!NTY 
PAll QF 

All que:aes peTtaining to the file .A!'1mTY will be retu:med to available 
queue epaee. 

IOTASK of AFENTY .. ia set to O. 

When the I/O strategy eec tion of a strategy mOdule wbhes to set: up and 
initiate l/0 activity through ita adapter, it calls the following entries 
in the I/O control module to eeareh the user end queue lists for active 
I/O queue entries which have not been blocked. (All queue entries with 

'liNISW' set n~1-zero are considered inactive .. ) 

FNDOSR - initialize search and return fi~st active queue entry of some 
us<:r (ba;ed on .!:!.!.!! priority)~ . . 

NX,'CUSR • terminate search of current user's queuee.; tn:ocee.d. to search··:> 
qu~ues for next user in user priority. 

NlU\EAD .. obtain next active entry f~OI'Il this user's queues. (Current q\leue 
et1.try may have been by-passed for some reason: . e.g~ wrong channel, or 
f~rious error in this file.) 

TSX FNDUSR,4 
PAR NOUSR, 1 STOPIO 
PAF, Qi 

. STQ lOSTAT · 
Sil~ QBASE ~, . 

'.rSX NX'!US1l,4 
PAR UOUSR 
S'.rQ . IOSTAT 
SJM QnASE 

TSX NXB&AD,4 
F.Ut NOBJWJ 
SLW QBA.SE 

~~OUSR - user Hst has been searched to exhaustion: if strategy module 
has low-priority I/0 to keep it busy (e.g.: unchaining records of deleted · 
files) it may do so. 

STOVIO ~ all new l/0 is being blocked due to other higher-speed I/O 
deN'ices requesting aerviee. 

NOBEAD .. uo ful'tber Rctive quet.te entt'ieu for wis user; (nol'tn&.lly 
follOlo;ed by call to NlcrUSR). 



IOSTAT (M:n - cont&ins 

PZI !\PST 

base of a~Uve file status table for current uaer •. 

QBASB (AC; ... contains ... 

base of f!Ueue·•entty and of active-file e~try· to whidt it pertainu. 

PROl.ST .. p·~oc ets one record· of I/0 froaa queue entry and perform r~loca
tii.Jtl ant: r rotec tion ebecke upon it • 

. 
"l-'WOSPR • · (or feW.~l~rda of 1/0 trans¢ssion will be removed from the 
:.:;o list .n the .. q~ en~cy, and assembled for the strategy tUodule' a · 
::all· to ~.:e· I/O aciapter~:·.''.rhe appropriate 111)dific:ationa will be made to 
the queur!' s I/O list, &n,d ,all word-eo~ttts are zero, FtNISW will be. set 
:.on-zero in the queue entry. '-(At this. point the last I/0 tre.nsmiesion 
for thh file will.!l2!'have takeu place, and a pra-;;-ious request may still 
be i'n prt·c.esa subject to I/O errore, &o the queue entry should not be 
removed lr e. cell to~~ .until after the ·completion of this I/0 trans .. 
mission. · 

TSJ'.; PROLST 1 4 
EFA I .. IS't 
'iA?i QBASE 1 , IOSTA't 
PM QLST 
PAl. NWDS'PRJ) ,l'K\'IRR 

QBASE,DS1AT- as returned from FNDUSR,. .etc. 

LIST ~ 10t.~tion where I/O tram.smission;}i.a,~,.~~-r t~i.a r~ot:i.i is to .b~_ ·aasemoled. 

QLST · coctains an integer, the location relative to QENTRY of the 
begb 1ing ~~£ the I/0 transmission list. 

PN'llU .. error retum for protection error .detected while proeessing list • 

. . 
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'l'his sec t.ion. describes calla to the treck ;aanagement mOdule c.alls 
specific to tape,.strategy module,· and cQnt·,ola calle to a hypothetical. 
I(O adapter ;j 

The filfl co-ordinator ealb ini·tializaticn and updating entries of 
trae.k m.r.1tagement module. · · 

l!JR~ .:. initi:1J.ize drum usage tables 
"iDISKS .. initi1tliae disk usage tables 

· l!PDRUM .. re-wr:tte drwn wse.ge tables 
· UPDISK - rel(ri\:e disk usage tables 

TSX tent·ry,.4 

(All calls {deutical.) 

Th! disk-drum strat~gy module cillls the tratk management. tm~:xlule to obtain 
(~elease) records m1an writing (deleting) fttea. {Calls mOde with traps 
(~isabled.) ,. · ·' 

GETTRK - obtains a a·ecorct. from usage tab lea .. 
DBLTRK ;. release a ·ucord_, re~um it to uos~1~. tables. 

TSX x:xX:rRK,4 
PAR RECADR 
PAR ERB.Oll · ·· 
SLW NBWREC 

N.EWRBC (AC)- containt Bet.' record address {M.'ll'TR) of record obtained •. 

RICADR ,. may contain 

PZE ,DEVICE 

to obtain an initi.d recurd address for a· fH" oo DEVICE, or 

BC! l,M'n'ITR 

the record address of tl;e cur1~ent record fot: '1 file which is being extr!nded 
or deleted. 

ERROR •· AC contains errr.;r code: 
3 ~ 'tto more t'ecordt available 
2 - illegal call. 

(should not OCC'.1.t' for .DELTRK). 

?COR - 'rPSM - when '8, u:Jet' wishes to mount <. t,t"" for subsequent reading 
cr writing, the File C·:o:!:dinator '~'Aill reflc.1ct f\ e following call to the 
Tape Strategy Module. 

TSX MN"i'T..4.P 1 4 
EFA IOBASE 
PAR 'llNT1'NO, :CFN.N~i 

·.' 
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PAR "i' I \PAIT C (Y)~ PZE MESSAG, , 4~NGTH 

C::IANNO " is th.e logical channel no~ (l=channel A, 2 • channel B). 
H ca..\mtt) is zero, the Tape Strategy Module will pick e. channel for 
~·he user . UNITNO i8 the ·logical tape noo whic.h the user wishes to 
assign t.;, th:S.a tape~ M.ISSAm>MESSAG+LENGTH .. l is a BCD message of up · 
to 20 wo :ds. This message will be printed to the operator to help 
him idetil::ify the deaired tape. ·.The Tape Strategy Module will 

. attempt to mount only one tape at a time. If a tape mount operation is alrel!dy 
in prog·:·ess, the Tape Strate:gy Module will return concrol to the location · 
QWAI'J:. If no tapes are currendy available in the tape pool apecified 
by the :teft half of UBCODE, the strategy module 1d.ll return control to 
·locAticl ERROR. 

. . . 
To Usm1mnt a tape, the File Coordinator will generate the following 
call to the Tape Strategy Mcdule. 

Tf:l. T..JMrTAP 1 4 , 
EI'tt. 101\ASE 
PMt UNl'fNO 
P.klt .·J,EBROR C(Y)= PZE MBSSAG~~LENGTR 

·~:£ the tape specified by UNITNO i.a. currently in use, the strategy. modHl.~ 
~~ill retum control to location llll\Oil~ 

To unm-:.unt all tapes assigned to a particular uaer, the following cal'!. 
will be reflected to the tape ·strategy module. · 

TSX UMtALL,4 
EFA IOBASE 

i.ll t:apee, if any~ that are curr~ntly assigned to thi.s user will be 
dismounted with an appropriate comment to the operator. 

To vert.fy the label of the tape just mol.mted1 the F:ll~ Coordinator 
t¥111 reflect the following call. 

TSX VEEXAP, 4 . 
EFA lOBASE 
l?AR UNl.T.NO 
PAR Y, , MEM C (Y)= P ZE LABEL, I.ENGTH 
PAR ERRlJ.JERR2 
PAR ERR31 , ERR4 

l..A.SEL is a BCD label to he found in the memory soed.fied by MEM. The 
maximum LENGTH of LABEL is 4 words. If the tape npecified bi UNITNO is 
still in the process of being mounted, or the label nas not yet been · 
:r.ead, eontrol will be returned .to location QWAI'I. Th.e remaining para
meters are locations of error returns and have the following meanings. , 

Elml Label does not match_, try again up to 5 tim~s 
ERR2 Label is unreadable 
BRRJ Specified tape does not exist· 
F.RR4 Tape ce~ot be mounted, operations difficulties 

/ 
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To initialize 11 ne.w tape for subsequent .Pto~eseing by the File System, 
tb.e !'ile Coordinator_ will reflect the following eallo 

TSX LBLTAP,.4 
EFA IOBASE 
PAR UNITNO,~r.t 
PAR YHMEM . 
PAR EPl, ,EIUU 
E'AR iU.3 

.. 

'!!1e parameters 'tlNITNO, ~AI'I, Y and KIM have ·the same meaning as ir·, 
r;n~AP. 'l'he remaining parameters are locations of error retum• ar 1 
have the following meanings. 

IBlll Label cannot be WTitten (bad tape) 
ERR2 Specified tape does not exist 
ERRl Tape cannot ba mounted, operations difficulties 

k.t'hen the operator responde to a request ft:ot11 the Tape Strategy Modt te, 
J;lte following call will be issued bY the clock .section of crss. 

TSX TAPDY,4 
PAR COD! 

This call is given during a trap and therefore all traps are disableG: · .. <'·
The cotltents of CODE ieJ an int.eger from 1-3 having cine of the fo.llowi;:IJ 
meanings: 

Unload tape with physical address in decs. 
Previous request baa been preformed 
Previcus request is illegal (no such tape etc..) 
Cannot comply, operations difficulties 

' . ~ . . 

!he following paragraphs' desc:ribe sample ca.llu to a hypothetical l/0 
adapter. The permissible names will be listed on t:he right cf the call; 
an optional. ~rgument, marked by '*·', may occur as noted where a apeci~ie 
channel numbet: ta necessary for the reference. · --- · 

.r~ITD • initializ~ device adapter* 

TSX • INITDJ!l.
PAR ENABLE 

EiJABLE - contains: 

PZE ENBWD 

_ • DINIT, • TINIT 

the. l:::cst1.on of the Sf stem common enable word 

., 

.lU~F&D - establish trap refex-euee subroutine for I/O strategy s~!ction of 
st:;:s.tegy module~ 

'· 



APPENDIX --

· ThiJ section contains descriptions of data-bases used in various 
·portion& of the file aye,te:aa, record ... and f:Ue-~abel foraaats, and 
. int~trpretati~ of 'POINTR • for disk files. · . · 

A) Active File Status Table (AFST): 
One for each of DUSERS 

B) Queues (QUIUB£): 
One for each of FMAX devices in ea_ch .13ft 

C) ·Active ·rile Entry (APBNTY): 
One or more per KIST 

D) Record- and file-label format 

E) Interpretation of POINTR for files on disk/drum 

F)· Xables within· file-coordinator: · · · · 
. UTABLI,. USR'r'B~, PRIQRT 

G)· . Deletion algorithm in Dilk/Drum Strategy Module · 

,.. 

. . 



.. 

The J.ctive File Status Table. (U'ST) ccmtains information per:ta.ini;'lg 
to urers t a~tivity with respect to th6 file syatem, err:or informa~·· 
tior,, pointers to users' 1/0. queues, and infomati.on pertaining to 
eac:·_ uaer'a active filee. 

Ni.UHlS in parenthesis refer ·to l'ile ... coordinator ent'!:iee directly 
in,olved with setting and modifying the infotmati.~m contained 

i'n'mat information for the various -entries appearn aftet' the table.-

0 
1 
2 
3 
4 
5 
6 ., 

10 

11 
12 
13 
l(+ 
15 

16 

24 
25 

-~.21 

Name -
PROJNO 
PROGNO. 
AUTBNO· 
URCODE 
LIMITS 
RELOO 
FPRIOR 
DRILC 
EBNAMI. 

ERCODE. 
IOCODE ·mwml 
PAME2 
BRCALL 

·.QU!Uil 
~ .. 

PROBHll, PROGNO~ ER.tVt.Mil J 
ENAME 1, ENAM£2 

AUTllNO 
URCODB 
LUUTS 
RELOC 
FP'RIOR 
ERR II£ 
ERRCODR 
lOCODE 
ERCALL 

. QUEUEf 

.l!!!:&e 

.. -NAMEl of user• e u.r .D. (ATTACH)· 
NA'Mltl of user's U.F .D. (A'fTACH) 
User's "authoru number in binaJ 
User's restriction code · · 
User's memory limits SETUSF. 
User's relocation , · 
User's file p~iority (SETPRI) 
User's lLC on call with error 
Name of file·· system entry involved...._·.--:--
in last error 
Error code of last error 
I/O error. code if &tl)' of last error 

)NAHBl, N:\ME2 of file i.nvolved · 
l;.n last errcn: 
Location. within file._ coordinator 
whe;re ~rr~r occu~red. 

(Pointers to uoer'a tio queues 
tilJSTI-.T) · . 

First active file entry for user 

BCD (36 bits} 

Binary 0 - 218 • 1 
Binary bits (See AG. 7.03) 
PZE I..OWADR, ,BIADR 
PZE R!LCON 
Integer l ... 7 
PZE ADR,, MEMORY 
Integer l ·• 101

10 Integer l ""'. 7 
PZE ADR 
PZE QfnQL£ 

/ 

/ . 

·,. 



The I/0 Queues (QUIU!f) are used co hold I/0 operation descriptions 
from the t~e they ere entered oy strategy modules until they can be 
acted upon and removed during I/0 traps. 

All information contained within th~ queues is (or should be) reloea-· 
table, either with respect to the queues' themselves, the user's active 
file statQa table and active file entri~s, or the user's core tmage. 

,( 
. . 

Manipulation of queue entries is done only by th~ queue management 
module (QMAN): · inserting and removing queue entries, and maintaini~g 
free storage wi~in queue structures, whi~e searching is done by 
FNDUSR, et al. 

Each queue block is defined by a pointer in an AFST of the form: 

''Qf' is the (absolute) location of the Oth location of a block of 
queue stoTage of length 'QLf'. A queue entry consists of a 2-word 
header and a variable length data block: 

' I 
1 
•) ' 4 '•t~~.. 1 

0 3 18 2l 

. "·"' .. · 
A free atorage.block contains a One-word header: 

0 3 18'; . 21 . 

r : I FRERP . __ .... -

NEXTQ • pointe'!' 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 - le11gth of queue entry (Header (2) + data (0 ... ?)) 

FB.ELNG - length of free-storage block inc'luding header word. 

QNUM • queuing priority for this entry (equals PRIOR from AFENTY): 
entries are inserted in aacer.d.ln& ord'!:r by QNUM1 and tn thne sequence 
for entry for same value of QNUM ~integer 1- 7). 



B-2 --
iUNCT - code for I/0 operation connected with this queu~ entry; 
set by strategy modules after return from QGET. 

PAFST .. positive offset reiative to base of user's AFST to deter .. 
mine base of AP'BNTY. 

FlNISW - boolean ;witch set when usefuln~as of this entry ie endedo 
Set to FALSE originally by QGIT; aet to TRUE by PROLST upon 
exhaustion of I/O list or by· strategy module if entry does not con
tain an t/0 tranemieei~n liet. _ 

Note: JNDUSll et al., will by•paes all queue entries containing 
FttiiSV' wi.t'b v•1,0J~ "BUE; QDEL will not delete a queue entry whose :l'lNlSw · · 
.is FALSE. 

... 

-QNUH attd FINlSW e.re -~bi{ quantities in prefix and tag, respectively;" 
all others are 15-bit. quantities in address or decrement as shown. · 

.· .. : . .' .~· 

~ORDS - is defined as the first word in the data section of a queue 
'entry if QLNG 1~ not 2. 

The variable data section may be of length 0 if FUNCT is a specific 
request to poaiti~ at the beginning of a fila for instance; or, 
aore typically, contains LABEL and. the entire contents of the I/0 
list (including IOD) fen: an I/O transmission request. 

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

3 18 Zl 

I FBER~ ::I 
· Examp lea: . 

l) A queue block which has just been initialized, or contains no 
active entries, will appear like this 

. Qf 0 1 0 

1 .0 QLf·l 

' 

Word 0 inidicates no active queue entries (NEXTQ := 0) and a free
storage block in.word 1. 

' .. 



Word 1 indicates no further free blocke (JRIIP •0) and that this · 
b lo..,;:k is of length 'QLf ·1 ', 1. e., this word and the rest of the 
block are "free" to accept appropriate queue entries. 

2) 0 FUIPt NEXTQ1 

NU.TQi QLNGl. N!XTQ2 

-~ QLNGl·. 

~ORDS 

NU.TQz QLNG1 0 QLNG.z 

.... 

·lBBEP1 0 · lRBLNG1 

···.a:.·· 
·•.· 

·' 

·.· ,· 

...... .,. 
' 

: ... : 

..... 

' . 



All tr.format1.ou concerning the status of an activ® f l.le is p11ued 
through r.n entry i.n the Af:ttve File Status Table. The form.at of this 
antry i.e described below. The m.abere in "() 11 indicate the number of 
bin.a.ry bits assigned to the function.. The character "· 11 h used to 
indicate an unused btt position. 

0. BJfROBN(36) 
l. 'R.i!ROGW(36). 
2.. Rl'!AME 1(36) 

. 3. lUlAME2(36) 
4. lt{()DE(8), (unused) (28) 
5. P!.'ROBN(36) ·. (set by File Coordinator) 
6. r:?B.OGN(36) (set by P'lle Coot"di.nator) 
7. PNAM£1(36) (set by r'ile Coordinator) · 

10. FNAME2 (36) · (eet by File Coordinator) 
11. M.YTIM(36) (set by File Coordinator) 
12. ~TKLU(lS)~ AUTHOR(l8) (set by File Coordinator) 
13. MODB(8), ILOCK(lO), F(3), ROOUNT(l5) 
14 .S(l),W(l), R(l), NO'RICS(l.5), P(3), LCOUNT(l5) 
15 POIN'l'lt(36) 
1~. ASGNSW(J), RIDREC(15), . ---, REDWRD(l5) 
11. -~-, WR.TB.BC(15), ........ t WllnmD(l5) ~-. 
2t:. .. , CIOO(l), PRIME(l), B'iJ'11REC(l5), ---, BUFADR(l~) 
2L. ---, WINDEX(15), .. --~ DitmEX(l5) 
22. -, DR(l), DW(l), DCOUNT(l5), ... _ ... , t»J>DRS(l5) 
.23. PB.IOR(3), lOTASK(lS), EFLAG()), CUR.REC(15) 
24. SMI.'MP1(36) 
25. SMTKP2 (36) 

The following lf.at describes the functions of the variable listed 
;.hove. The initials in parenthesis indicate which modules may modify 
,hat variable. FC is the File Coordinator, BCM is the Buffer Control 
Module and SM is tbe·strategy MOdule. The module whose tnitialR ~rc 
listed first will be the module that is t•esponaL!_.i.,.. f~;.. lP'itiallzt.ng 
the variable. 

R!?RO'SN .. Reference problem numbe1; (BCD); 0 tf ·entry inae ti ve. 
RPROON .. " prograrmne-r 11 (BCD). 
RNAMEl " file name, Part 1. 
P.NAME2 11 file name, Part 2. 
RMODE " mode (effective mode for linked ftle references.) 
FPROBN· (FC), user problem number (bed). 
FFROGN • '(FC), user progra.wmer number (bed). 
Ft~MEl~ (FC), file name, part 1. 
}I~NAMJ.i:2.. (FC), file name,. part 2. 
DAYTIM• {FC), date and time file was crested or last modified 

YEAR(9). MONTU(''), DAY(5), TrME(l8). 
DATELU· (FC), date file was last used. 
ATJ'I'HOR.... (FC), programmer no. of. uaer who last modlfied thiG 

file (in btnary). 
MODE~ (FC) mode of file. 

/ 

.----
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ILOCK- (FC), used in file interlock mechanism (Prog. Guide AD,2) 
F• (FC), device (1-3) on which file resides. 
RCOUNT- (FC, SM), number of words per record for this device. 
S (FC)~ non-zero if file open when USAVE called., 
W· (FC), non•zero if file open for writing. 
R- (FC), non-zero if file'open for reading. 
NORECS- (FC,BCMh number of records in this file. 
P- (FC), reserved for compatibility with future systems. 
LCOUNT- (FC~BCM), number of words in last record of fUe. . 
POINTR- (FC,SM), pointer to beginning o'f file (interpTeted by SM). 
ASGNSW• (SM), swi~ch for extension eta~ua of file. 
REDREC- (BCM), record no. of record containing the next word to be 

read from the file. 
R.BD'WRD- (BCM), · add~esa of word within UDREC to be read next. 
WRTRBc- (BCM), record no. of record containing the next address 

to be wr:l.tten • 
. WRTWR.D-- (BCM) 1 address wi. thin WRTREC to be written n~xt~. 

CHNG· (BCM), non-zero if contents of buffer differ from that 
of corresponding record. 

PRIME- (BCM), non-~ero. if cemtents of buffer represe11t a complete. 

BunEC~ (BCM), 
. BUFADR.. (BCM) 1 

WINDKX- (BCH), 

file record. 
record no. of reco1:d contained in the :111ffer. 
address of file buffe1:. 

. ·f 

no. of words written into th~ buff~r ('..:100=1 and 
PRIM£=1). 

DINDBX- (BCM), index wtthi~ buifer of words to be tran~itted to 
or Cr~ user's memory before initiating new I/O for 
this file. 

(BCM) 1 non-. zero when necessary to move words from buffer , . ·.• 
to user' a memoty before io.i tiating add :I tioiUil I/O · 
for thts file. 

DW- (Ba!), · non-zero when necet:sary to l!lOVe words irom user's 
memory to buffer in order to eomp lete ·;he previous · 

DCOUNT- (BCM), 
DADDRS- (BCM) ,. 

PRIOR- . (llCM), 
IOTASK- (SM), 

EF!AG- (SM), 

CUR:QEC- ( SM), 
SMTMPl (SM), 
SMI'MF2 (SM), 

I/O request for this ff.le •. 
no~. d. words to move if DR or DW 1e nou·zero 
address in user • s memory to start movtng to or· ·from 
when DR or DW is non-zero. -
file I/O priority (G-7). 
no. of sub-tasks to be completed to ·~:omplete previoue 
I/0 request for this file. 
non .. zero if error dudng previous re<;.ueet (PERR.OR=l, 
FERROR=2). 
record currently in procesa. 
temporary for a trstegy module ·use. 
It ' tJ U •U II 



I. Dlsk/Druu Re-cord Label Format: Each re<:ord ou 1302 dtsk/7320 d!rulU 
con&hts of 435 words, 3 words of record labe1, followed by. 432 words 
of ~Ber dat.a. · 

'the 3 word label !a interpretttd as followt: · 

1 

2 

3 

... ,• ~ 

BACKP. 

P'a.t'BP 

LCOUNT I RECNO 

1. BAClCP Backward chain pointer (BCD) 
2. FOl'\EP Fotwatd chain pointer (BCD) 
3. Sequence· ved.fication 

-~-.. :>~~-- ""~ . T_he c:ha.in poi.rit~r:a con~ain- the :BCD T4v:ord address of the preceding 
(following) record. Stuce. 'BCD· 0 is l."epresented as octal 12, a binary-
0 in a pointe%' tn1icatet .n~ predeeesso1· (successor) record, i.e •. BACKP 

. ie 0 for the first record of the file, and FOREP is 0 for the last record. 

"ECNO is the bina-r:y sequence number of the Ule, l ... NOR.ECS, aequen.ced 
by ones. 

LOOUNT is the count of the number of words in the last record of the 
. file; the field is zero in all except the last record; where its value 
may be 1 ~ RC~~. 

If FOREP is zero, LCOUNT must be non-zero, and vice•v'ersa. 

II. Tape Record Label ~o1.1at: Si.nee magnetic tape is by nature & 

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

RECNO • sequential record muabers, 1 ~ NOR&CS, sequenced by ones. -

LCOUNT 0 i.'n all records except last1 where it indi.cates the number 
of words in the record (l~ 4l2). 

III. Tape File Format: A detailed description of tape file label 
formats is contained in CISS Progra~~&er 1 e Guide 2nd Edition_, 
section AG.5.05. 

A file of a tape will contain the followinR information. 

TAPE FILE !ABEt 
(E~) 

Records of Hle 
lAst record (l~UNT ~ 0) 

(EOF) 
Eud•of•ff.l.e Label 

(EOJ.i') 



APPENDIX E 

For files mai-il.tained on 7320 drum/1302 disk (l' • 1 or 2) the 
itaD. POINTR. in the AFDTY and the U.F. D. entry for the file contains the 
addresses olf the firat and laat J:ecorda of the· file: 

POIRTI- &u: :t:fxttST: J 
. . . . 

Bach 18-bit: half represents the binary convereion· of the ·6-character · 
BCD record addres• ·in' the ·following fotmat: · 

~-~-- . - pJ~~;~:". ,;;·.~. ··"" .. _\, .. 
''} ; ··-

ll - Logt.cal record number~ '(0 for drum,· 0 or 1 for disk). 
L - Logical module nuaiber (4. for drum, 0 ... 3 for disk). 
~ ... Trac.·r. address (OOOQ-0399 for dr\1111 0000 ... _ 9999 for dls~). 

Within the }~isk/DX'UIIl Strategy Module, and in the chain words preceding the data 
in each recHrd, the unpacked ~ormat (after blnary-to•BCD conversion) is: 

. I 

L '1Tl'T B. 

i.e. !I rotatnd one character p_ositlon to the left, with all ooa characters 
replaced by 12s. (fraa even•parity representation of character 0).· 

Within the l1iek/Dt'UIIl Adapter and 'in the record-address· written on each 
track, the leD rep-eeaentatiOn. is rotated one character positton· further · 
to the left: · 

and is used. to verif~· that the record area beiDS read· or written i.e correct. . . . 

When disk/drum errors occur, an online .message ie printed, 
REAJ · · · .. 

DJSK/DaUM WRI~E mutOR,OPN- PP AM '£T1'T BL 

Sl:NSE DATA • 112 octal digits) 

A - Physieal access mecnanism. 
M - Physital module. 

The eurrel'l.t corresponde::ce between L,A, and M ts 1 (J.at,, 19~5) . 

"" A M 
.!) 0 0-, 
1 l 0 \ Disk 
2 0 1 ' 
3 1 l'j. 
4 0 2 D:>·um 



PP i.s the 7631 File control operation order (IBM 7094~ !22..,6703-ls> p •. an 
82 
83 
85 
86 
88 
89 

DVSR 
DWRF 
DUCY 
DWRC 
DVTA 
DWA 

Verify single record 
Write fot-inat 
Verify, cylinder operation 
Wr:lte check 
·verify track with addressee. 
Verify h001e addt'ese. ~ . · 

SINS! DATA is decoded accordtns to table in A22·670~·l on p. 80. · 

.. 

•,. 
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'lhr<e ta~le~ a~e kept within the file-coordinator with entries for external 
·ref.er;ence: . UTABLE3 USRTiL, and PIUORT. They are referenced currently 
only f?y ·,th~ --U.le coor.dinator and lOOM; __ thie section deals with their 
~ont~t~ and aignifi~anee. 

,. :..'·. ' : 

tn'AllLB ·.;. .l<>catto:fi of At-ST for current uaer 
. . (. .. 

'· .,_ . ·.:.PU . AFSTtC,A:rSTCN 

AFSTLc :;ba;e .. or origin of user's A!'ST 
AlSTLN . 'length of MST block. · 

t .. '•-

USl\T,BL. ~-\ector of length OOSDS+l containing AFST pointers for file 
sya tem uai'rs~· (User 0 • ftie sY.tem) · 
Format b ·aaaie as in ur.A.BLB. · · 

' . 
'· -., 

PlUOR'l: .. :_·sorted priority table for all users el'tc&pt file eyetEm: 
. . 

PRIOOt · '. ':)~Z£ . USERNO, UP'iUOO. 
i . • 

DUSEllS in leagth 
· PZE 0. · Ind. of table 

' . ' 

USr.RNO userts ..number (as at SETUSR, etc .. ) 
.uriUOll · ~_aer's~ priority {set by SE'l'USR) 

'~·he table. is maintained sorted on the basis of user priority, smaU.er 
value of·_UPRioa indicating hisher I/O priority. 

·. 

', 



APPENl>IX C 

Deletion AlgorU:hua f.or D1li'k/Drum. Files 

WheA a disk/drum file is deleted or truncated, th~ process of 
.. · searching t_h(t ehe.ln pointers of the file (unchaining), which i.e necessary 
· 1for prope~ re .. JJae.~f'ite re~orde1 f.'!' deferred until such time as the 

st·rategy aodt,lft has nov other I/O to pt'oc.ese (NOUSR nturn from Fm>US/ 
ttttt:ISR). · ) ' . ...... ,i._ . 

. ,. 
l·nfo~1~1cm· about: 'filos to unchain fa kept in a ring buffer in !>DS'.f, 

uch ertt,rt ei.~tatniq: . } 

0' 
) 

1 .J .. ... 
"; 

2. 

D~RP -~:Bon· ~ecord address expected in FOREP of current r~cord (normally _a: 0 
for frfish entry) ,.. 
DELREC .• 'record sequence n~Ju.tl:' expec.ted. · · ' '• •' ~. •. ,•·~ I I' •• 

. ~: 

llltllU " record ,aeq,u_ence number from whieb delete begins. " · -... 

. D(J'l~SW· · PlNISW for -deletion entries: set for termination of truncation. 
. ' . 

\. 

' ' 

• NOTE:· 'Jdeti.'!Jn is' doue bY reading the file fran the last tecord towards 
the bef)r:~niug,. ·.·following the BACKP. chain, and subtracting one from DEU\BC 
fot eac~1 record ~ead, ·until DILR.EC matches DWIN. DEURP b used "to . 
ver:l.fy that adjacent; records point to, each other. · ··· 

.Tt:d rin&; buffer contains' room for a number of deletion~ entries (currently 20). 
H is .nur:1i.pula1ted by 2 reference··poi.n.tere: beginning of buffer (DELPNT) 

· e1;d end •;)f buffer (DELEND); and· 2 working pointer.s: next entry (DELTOP) 
t.-:d· a.cti·;a del:ate (D~). 

... ....... -- ··-

(first location b~youd el\d n£ lHtf!'er) 



G-2 

~oen a reques~:to delete is· made
1

DELTRQ of DELTOP is checked: 
if zero the request is honored, the entry made and DELTOP incremented 
to next entry_ (if increment moves it beyond DELKND~ it is reset to 
DELTOP); t·f non-ze·ro the entire ring buffer has active requests, and 
control vtll return to QWAIT •. · · 

When the· I/O strategy seeti~ of DDST finds no I/0 to set up, 
it chaeks DBLTR.Q of ·DILNXT and if it is non-zero proceeds to setup 
for :r-eading _the· ne~ord of the file to allow ita re-use. If · 

· DELTRQ of 'PBLNXt41i~ero .. (~.RUUCT should abo equal DELTOP &t this time), 
· all activ• deletel:'eque•t.•rbave been satisfied ·and the strategy module 

beC(lme& ~ns.ctlve. . _
1
'#:":r:,$ f · · 

.... 
• ....... . r\' 

.• .. : 
'· 

; .... .. 
· ... .: ~' .. 

\ ' 

.t'·:,,.. .. ---

, ......... , 
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