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1,2 HARDWARE REQUIREMENTS FOR COBOL | ‘ S

gctlonal\asSambly OF loadlng‘parametgrs ex|st or arg plarneg
for allowlng the use of COE0L on systams which do not
contsin this'hardwares ‘ ‘

} w . .
i The following ltems are manatory for runmlng COSOL., No

KALZ control orocessor wlith KT1iza duaj; relocation
ootlon‘ ‘ , :

i . 22K of user core (l,e.» core In addlition to mepitor
| Feculreweﬁts) ‘

gzg dlsk blecks. avallaole for compiler scratcn flles

NOTE due to the Size of the! COBO' system, the software ‘ 
1l be dlstributed on magnetic tape, In FAILSAFEZ format,

: \\ :H‘]H‘ .
“:j“:‘: o

~

‘ ! \ ‘ AR )
2.7 sorvwé E REOUIREMENTS
[ | ‘
The CCBOL[System requlres the use 0f the followlng or jater
verslons of‘ ZEC suooorted seftWare. ‘

Hllﬂ\IToR

E 0 48,72 with reentrant capatl ity }

| or 5,21 CTOPS«1@>ywlth Peantrant capatl !ty i
|

COMPIL verslon 1b. to Invoke COB2L and use
- TMPCOR L
. CDT versilon 22. brevioous verslions not tesSteg
with CCc3CL
LCADER version 52, pFavious vegrsliom net testeg
with CO3CL ‘ . ' :
MACRQ version 44, previous version not tgsSteq
gwlth CgaCL ‘

NOTE ! FJDGE< verslon 11 will be needed hy those assemb|lng
the compliér 'amd dolng thelr own modificatlons of tne
compller if. *hey wlsh to fit all of the compller REL fl|e on
sre DECtape, ' o

: | o |
NOTE:  LOADER verslon 52 handles automatic searfching of I
LIBCOL, the ryn-time Library. ‘ v
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3,7 ITE%S SHIPPED

The foltowlng ohy3|ca|!y ‘dlstlnct ltems comstlitute thne

. release of ”CBOL verslon 2

The PCOP- 12 cO0B8JL lnstallation Gulde (DEC=10~KCMC=0)
2 copias of the PDPel0 COBOL Manual (DEC=18=KC1B-0)

1 level=C=format Failsafe tape of COBO| seftware,

Speclfy 7 or 9§ track when orderlng thls tape, (Tns

CoBoL software Is also available on 9 DECtapes,)

4,Z PUTTING COBOL N YOUR SYSTEW

¢ yeu wush 4o put. COSCL on your system and start using It

altnoutj‘aSSemb!ing ang loading the whole system (e %ime
consyming process)s, then merely use FAILSAFE and extract tne
following flles: : L ‘ S

¢, SHFR
LI20L.REL
 L124ARY,SAY
 COSRG,OVR
f yeu wush to extract all -the flles from tha tape, Do
forewarned tnat they occupy mofe then 7,200 blocks!

-
-

5,8 SYSTEM SOFTWARE CCMPONENTS . b

5,1 CONPIL;R (CCBOU

The COE OL ccmpller cons|sts of seven major phasSes!

COBOLA Inltlallzatlon
CoBoLB ldentiflcat]jon and Environment DIvisSion
SR N syntax scan ¥
- COBOLC Data Divislon Syntax scan
cogalDd | Procedure Ulvision syntax scan
COBOLE code generatloh
CoBOLF lIsting

COBOLG flna| assembly

n addltich,‘there ﬁs a phase whlch dymps cofe and the

contents of scrateh flles, whenever a catastrophic fallure

sccurs. 'This phase is COBOLK,
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1
The seven maJor gehases amnd the COsQLK ytlillity ophese arfse q
croyped Into slx high segments' f
QecCL. SHR ‘M COEOLA;‘COBOLB I
CO OLC.SHR | COEOLC
COENLD,SHR ' COBOLD N |
COBSLE.SHR COBOLE i i |
CCBELF,SHR COBOLF:COBOLG \b@ ‘
COB”LK‘SHR‘ COEOLK . q%r )
Zach Dhase also contalns an Impure segment (IMPURE.MAC) and s
one or more of the ¢ollowlng routines, All of tmeSe f
| routines, except for [MP PURE, are cOllected Into the 5||crary
| COROLL.REL. s |
§ ADJUST set yp values In Data Dlvislien to ~match - ‘
| o item o N ‘ L
| ALGGEN ;~yﬂﬂi code generator for algepralec functions S
CLEANC clean up Some tables after deing U0 X
;wm syntax scahn ‘ . ‘ o
uLLAVD j‘fﬂ‘ clean up Some tables after doing *rO R
iy syntax scan ' |
CLRNANf i delete entries In name table ;o
CHNS Eh - subroutines wused oy code. genepator
;yﬁuj rout|nes i
CO“MON =, sutroutines used by all phases | )
| DIAGS |~ the text of the dlagnostic messages j |
M prcgm . code generator for arithmetic L
| | expressions | | ‘ | | i
| GETASY . reac ASLFIL, AS2FIL, ASIFIL !
GETEC PY‘ R raad CPYFIL : ‘ S
GETERA  reeg ERAFJL. b
GETGEN | read GENFIL £
GETITM read a Sourfce Word | o
[FGEN generate code for '1F’ statement .
1oGEN generate cods for 1/0 statements. S
K1LL set yp and cell COBOLK B
MOVSGEN senerate code for 'MOVE’ statements;
B _also used for otmer code generators ‘ !
i MSCGEN generate - code for miscellamnaous S
! I statements (e,9., examine, enmter) X
| PAT Hf; . a patch area (used only In  debug byl
7 ' SRR version) dil
| PSCAN R scan a plcture string
j PURAB constants .Used by phases A & B it
| PUREC  constants used by phase C e
| PURED constants used by phase C |
| PUREE S constants used by phase E )
; PURFG gorstants used by phases F & G il
PUTASY wrlte ASLFIL | Il
PUTAS2 wPlte AS2FIL L
PUTAS3 werlte AS3IFIL E
PUTB%NWM“W‘ write overlay and rel flles (,0VR, ,REL) S
RAITERE s ‘ i ol
MH
_ ) B oy
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PUTERY wrlte CPYFIL

PUTERA wplte ERAFIL
PUTGEN wplte GENFIL |
PUTGET Incgrt entrlies In tables (used by Syntax
S IRt pnages)
PUTLST ¥ wrlte Iistling flle
RESVWD constants uUsed te replace reserved words
- SGUIRL TN go through syntax treses, dPlve Syntax
bk . prases
SRTGEN generate code for SORT statewents
SRTYTAR ¢ sorts for ERAFIL and NAMTAB
STINFL 1 inltlalize a source file
TRACER ‘ nrlnt trace o0f synmtax phzse (gebug
T verslon only)
TRYNAM ; look Im NAMTAB fer a souyrce worfd
XFRGEN generate code for control=transfer

il statements
' _expamg one of Several tables
check for APR ;raos '

XPAND
XPNPPL

valjor tableslﬂii
' ‘,‘\ .

There are several tables keoct on the Impure sSeament wnlch

~ay expand Im  slze |f necessafy, The contents of tness

tables st N | :

NANTAB gi|l non=literal words In the source
| BRIERERIRE program, , Including both raserved ang

i user words. USed to c0ﬂvert these words
: to mere terse Numbers,

SECTABMQM‘” the sectlions R the Proeedurses Dlvislon

UATAB each data name
PROTAB each procedyre nams
FILTAB each flle selected In the ED
MNETAB each mnemonic Name
CONTAR each condlitlon name (88=level)
EOPTARB i cperands read from GENFIL durlmg code
b gengration
ALTAB b Information about ALTER stataments WHICH
&t " cross segments
EXTAB ey gach external name, Including mamy LIBOL
el rOUtine namgs !
VALTAE . values guring 0D syntax, l|lteprals during
I PD syntax
LITaB values during DD syntax, litera|s dyrling
SRR code gemeration
TAGTAB . address of special tags (l,e,: %m)
TEMTAR L used during syntax scans forp
T 1 miscellaneous
FLoTag Ynformation about program flow (8,9

: refgrences to as yet Uyndeflned procedura
b pames)
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RESTAB _;]J ‘ used durling code generatlion to contaln

" regsult operands (e.g., ‘GIVING')

CPYTAE  informatlon to help ‘REPLACING’ option

of ‘COPY’ Clause

scratch flles

vhere are several scratch files wrlitten by early phases oOf
sne compllar and read by later phases, Each scratch flle
mnas a name in the form JJIXXX.TMP, where JJJ Is the user’s
- Job mumber, and XXX |s a mnemonlc to Identify the Flle, Tnhe
eontents of these fllas Is:

ERAFIL (JJJUERA,TMP) dlagnostics for source @PPOPS)
FRE imput to listing phase ,
GENFIL (JJJGEN,TYP) output of syntax phasesj [mput To
! o code Qenmgrator ‘

CPYFIL (JJJCPY,TMP) a copy of the soyrce, wlth line
S numberfs @appended; imput to Ilsting
phase

ASIFIL (JJJASL,TMP) output of syntax fer 13, ED» DU}
Y T input to assembler

AS2FIL (JJJAS2,TMP) output of syntax phases, and c¢ode
NI RS gensrator for resldent segmePts)
TR . input to assembler

ASIFIL (JJJASI,TMP) output of code generator . for
T ) non-resident segmentsi Imput To

assembler

! N ;
5,2 Run Time System (LIEOL).

The COBCL 6ceratlng system consists of‘suoroutlnas ysedg DLy
the code geﬂerated by the COBOL compller,

APCFPT“:ﬂﬂ‘ reads data from TTY (ACCEPT vern)
ALPHAS . test fleldg for ALPHABETIC
csLio . tme 1/0 routines
CCe776 convart from SIXBIT %o ASCII, and from
i [ ASCI! to SIXBIT
COMPD '~  compare two 2eWord computationa| Items
COMPAR compare two alPhanumerlc flelds
" CSORT sort subroutlines
BCve reamove operatlional sign from SixslT
S character |
neyy i remove operatlomal sign grom  ASCL]
o character
DIvii gdivide l=-word comp by leword comp
DPADD double=-precision add
CDPOILV v double-precision dlivide
DPMUL S double=precislion multiply

oPSUB double=-precision suctract
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JSFEP

type a floating=-point fleld oan TTY

ECIT movg fleld to a fleld having edltegd
L olcture ‘ ;

EXAM EXAMINE verb

EXPON exponentiation :

FIx, . 0 convert from floatlng polmt to
iy double=-precislion compytationa!

FLST.1 convert from single-precision
SRIERUERED computational %o floatimg poalnt -

FLeT.2 convert from double=precision
SR [ computational to floating polnt

Ghe7 convert SIXBIT or ASCIlI to blrary
Al (computational) ‘

JOBDAT from SYS

KEY move a non=numerlc sort key to temp area

KPROG aPror routine invoked whenm lasty
i . statement In program Is not a transfer
ihs . of centrol | -

MAGNEG " get  magnltude and negative of
RRRR double-precision

MovE move SIXBIT or ASCII field

NEG&7 determine 1f a SIXBIT opr ASCII fleld s
AR necative

NUM3RS = datermine If a fleld is numerlc

OVRLAY ' overlay fof nonR-resident segments

PNE7 : convert from blnary (computatiomal)  to
i . SIx81T or ASCII | : |

P2L R pushedown |ist

PERF , set up PERFORM

PCS67 check SIXBIT or ASCII fdeld for POSITIVE

SETRET i arab parameters; skip returns

SIGN . 1 move operatlional sligm frem ane dlsplay
RIS fleld to another o

SIZEL | check 1-word computaticnal for slze
R aPror ‘ ‘

srz23 | check 2-word computational fer  SizZe
SR BPror |

SPACES H determine If a fleld is spaces

SUBSCR evalyate subscript

uuc UJO mangler (dispatgh routing)

uugcose dlspatch table for UUQ mandlar

ZERDES

i

ol ‘ ‘ P
INSTALLATION GUIDE PACE 3

dcgtermine If a field Is zeross

3,3 Sourcé”le}ary Facllity

The |ibrary malntenance function, which hyilds amd mairtalns
a |llorary of C0BO| statementS to be uUsed by the COPY vero,
is performed by LIBARY,

BARY I[nserts;, deletes, and replaces groups of code IR a

Ll
llorary fﬂle.suand Imserts, deletes, and replaces |imes Of
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ccdes withlin thosSe droups,

sagveral TMP files may appear in the yser's glsk area after
Z1BARY s run, Each flle has a name of the format
JUJXXX, TMP, where JJJ |s the user’'s Job number, anc XXX
dgtermines the centents of the flle:

| %12 ﬂfihe‘cirectcry of the Imput flle

| %20 = the dlreetory of the output file

%0F = the data [n the output file

%1F = the data in an Intermedlate input file:
‘Ccreseht only after a RESTART Is done)

i
Hik

5,4 uOcOL Report Genarator (COBRG)

The COBCL Reaort Geregrator accepts as input contro! cards
whilchH de5cPibe‘:Feport formats, This program preduces 2as
putpuyt a COBOL souPce program which, when comp|led and
loaded, aroduces the deslred reports.

i

Hf
i,

finiEs
5,5 Stand- Alone‘Sort {S9RT)
\ B .
SCRT accepts ccmmaﬂds from the user’s console %O pepform
‘simple sorting  of flles, The pPogram usss the COROL sory
subrnu+lme (CSCRT)S anc can be used whenever only the USING
and VIMG oatIOHs of tne SCRT varb are reauﬁrpd. ‘

i

£,2 PROGRAMMING IN CJBOL
AR

5,14 Efflclemt COB0L programming on the PIP=1d
] ~ne B2asle consideration the: programmer- myst remeéber I's
! tmat, baslieally, CO03CL Is a language Wwhich manlpulates

| sytes, whereas the POP=1Z. Is most efficlent when

ﬂanlaulatlng words.

1f e fleld deccr!bed In the CGBOL Program occuples onmre ©OF

-ore ful! 'words., CO0BOL will try ‘%o generate word=move

_ Trstructions (MOVE,BLT); If a fleld occuplies only part of a

‘ wergd, pyte Imstructlons (LOB.0PB) ape employed and
- sonssquently the program will Fun more sloWly. In addiglon,

5 «nen moving data from one fleld te another, It Is pest If
| soth flelds have the same usage, and both start at the same
relative position Within a word, ‘ : ‘
| JERNE e ‘
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*mne programmer can ensure allgnment of flelds by uslng tne
SYNCHRROMIZED clauss In his cata deserliption, or Dy
pgmamper|ng that there are 6 SIXBIT (0DISPLAY=6) bytes, and 3

ASCI]  (DISPLAY=7) bpytes [In each RDP 12 machlhe word, and

settlng fleld s!zes accordlngly.

A ssecond ba5|c cons|deration the programmer must rememcer |s
that COBOL Is a declmal language, whereas the POP=1Z Is a
slnary machlne, The COMPUTATIONAL wusage |s meant to
allsviate ¢his eonfilct, COMPUTATIONAL [tems are storec In

pinary.

f the DPOgrammer descr|bes a ﬂumerlc fleld as havlng usade

L4
K}
,-

51SPLAY=4 or DISPLAY=7, COBOL WlI! generate code to convert
tne data to binary baefore doing any arlthmetlc opergtion,
Tais wWill net only result in a larger program, [t will also

ce mych slcwer

For example, take the followlng ltems:
77 ﬂ‘CATf,ch 599; COMP
77 . CR PIC £99; COMP.
77 DA PIC 599; DISPLAY=6
77 ﬂwvw‘pxc 5395 DISPLAY=7

the statemeﬁt ADJ CA TO of=} would result In

MOVE 1;CA
ADDV lACB

-

~Pereas the statement ADD DA TO DB would result In

uDé‘ l;[POINT 6,

CA]
GDé, I,[POINT §,34]
ADD liu‘i“ "‘ o
PDé' 1.CPOINT €,C0A1 -
(GO6&. and PC 6. ~are JUQO’s whlch call subroutinegs te ceavert

fpam SIXBIT to blmary and back), Executlon timg for tne
secormd exampls is 17¢=520 timesS s|iower .than that for 1tne
flrst exampls, |

£,2 FReportimg Bugs, Suggestlons, Manmual Errors

1¥ amy bygs, othef than those noted In the decumentatlion
aemo (DOCCOB) Ineluded wlth the soUrces of the compller, are
found by the user, the followlng steps should be taken.,
e '
1.“*Ensure that the problem was not caused by a Soirce
- errer, For examples» one error inm tha Source may
 preduce moPe than one diagnestic, o

REESEN




2OP-10 COBOL INSTALLATION GUIDE | | PAGE 11
2, FIlll out an STR form and Mall te QJEC Maymard via

your DEC Software Speclallst, The fopm shoulgd

inclucde a|| pertiment Informations, 8+8, 0 the

o descrliptive clauses of data=-names |Invo|ved, tne
exact statement In error, etc. Also Inglude

referemees to the COBOL manual!l that support your
Iﬁteroretatlon of the corfect behavior,

£,3 L'nklﬁg VOBOL Pregrams to  Pr0grams‘ Welttem |m Qtner

T

Langyages W,,u‘
\r‘

COBOL programmers Intarested fn calllng FQRTRAN or MACRC

" subreutinmes are, raeferred to Chapter Six and Ampendix § Of

tme S0BCL mamual fop |nfermation on the ENTER verb and tng
calling secuencas generated by the COB0L compller,
1t Is not posslbla to create COBOL subrcutlnes. A COBOL
orogram wl || always be a naln Drogram. v :

RN H RURIEE

7,4 1/C CDVCIDERATIOVS

7.1 Flle Formats

3aflnition‘5fftérms
Loglcél.Recerd - .the smallest unit of data that can DOs
precessed sy the operating system, In COBOL, tnis

us also called slmply RECORD.

Physlca| Recofc = the Smallgst ynlt of data that Caﬁ oe
processed 3y the hardwWare (e.g., 128 words for

¢lsk, 88 columns for card=reader, the gdata between
record 9aps for waanetlc tape).,

Bufferl- an area of core memory into which the monltor
reads; or ferom Whieh the momitor wpltes, a
physicat record. :

Blogklng factor = that number speclfled In the "Block
Cemtelns" olause of the Flleg=dascriptor fop tne
file} |f there Is no "Block Contains™ elauses tNns
blockiﬂg factor Is sald to be zero,

Loglcal 3lpek = those buffers reaulred te comtaln a
number ©f comtlguous records, that mumber belng
the blocklng factor. A logical block may extend

~eyer ‘many buffers, but always uses an integral

T TR
s

T R AT

TITEE AT

foe

e T

- g
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nymoer of buffers: any unusesd portlion af ths fast
buffer Is wasted. 1f the smallest record af a

flie Is much smallefr tham the largast record,

there could be several wasted buffers, since the

number of nuyffers redulred 15 always datermimed Dy

the sizs of the largest record multinllied by tneg

numoer of logleal records contained In the leglcal
. | M

‘_ black,

Flle

| '

‘ ‘

! & flle |

| noM=2ZB8ro;
} i

{ factor Is
‘ .
Clies are

1.

Jata btru

A Pecord
(DISPLAY

SIXB

- an ordered‘Vcollectlon of contkguous' leglcal

records; the 'largest uUnit of data that ean De
pracessed by the Operatlhg system,

comslderec "blocked" lf the blogking faetor l's
It Is econsidered "unblecked" {if the cleckling
zero. ! ‘ ‘ o ’

blocked for two reasons.

‘Tha outnut devlce Is an MTA, A non-Stamdard buyffer
slze 1s used to reduce the number of Inmterrecord

gaps., The nonestandard buffer size 1is set *To
coataln ore |oglcal block, ‘

At some time, the flle |Is to be agcesSad rPargomly

or the file Is to be opem for Inpyt/output
processing, The blocking factor gmacles the

opgratinmg system. to precisely and ‘efflclently

jﬁ locate a 9lven record.

cture

‘may be elther ~SIXBIT (DISPLAY=6) or  ASCI]
7) and elther flxed or variavle length,

IT o
A SIXBIT record Is a set of contiguous words., Tha

‘;fsrst word has, In the right half, the mumber Of

characters |In the record, The last warcC may D8

paddec to enstire that the record boundary coinclaes

With a word boundary. The amolnt of byffer 'space
required Is the number of characters [m the recorgd

"plus slx echaracters for the character count in Insg

ASCI

first word plus the numpef of padding characters,

it ,
1. B
An ASCI! recorgd is a Set of <conmtlguous characters
terminated with a "carrlage=return®, [f the record
wes gemefated wlith a COBOL WRITE witheut the
advancing v clayse, a "llne=feed" Is also appended,

~If the advancing ciauSe was used a string of 2 ‘to

63 primter conmtrol characters elther precedes or

‘fOIJOWS the record. Word boundaries have no
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signiflecance, the last character of a pecerd Is
Immedliately followed by the first gcharagter of the
next record. The amount of byffer space reaulred
lst

1, Advancing clause was Used» nmumber of characters In
the reeofd plus the number of printer cenmntrol
gharacters plus one (CR), or | :

2. ‘Adyandlﬁg clause was Not Used, mymber of characters
In the record plus two (CR=LF),

Whem readlng a record, the operating system recegnlzes tne
f0||QWiﬂg““a 'veﬁdgof_ilnev| (EOL) Ch&"actersx ‘ |

ASCI] ¢cede 12 = 15  LF, VT, FF, AND CR

NI ' 23 = 24 Prlnter comtrol chars

IR 32 TTY EQF character CONTRQOL«#

M ‘ 33, 175, 176 The three flavors of

AL, TMODE

_Leadlng EQL characters are lgnored, A record termlmates
Zlth the flepst ECL charaeter or a Satisfled character count,
1§ tke character count was satisfled before an EOL craracterp
«as encountered, the remaining characters are dliscafded
untll an ECL character Is encountared, If the EOL character
comes tefore the character count Is satlisfled, ASCII spaces
are passed untll It |s satisfied, ASCII null characters arfe
always lgnoered, ' o : o

BN
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.An unbloeked file ‘
| T t } I I

R1  |R2 | Record 3 R4 [R5 R6 R7 [RS8

-

Buffer I B2 B3 B4  B5 - B6
The record length 1is Varlable, the blocking factor 1s g

-Blocked‘files

Logicel block #1- o “‘Logical block #2

— ‘ I : .
Regord | re R3 R4 | BS ‘R6 bte.
Buffer. #1 B2 - B3 B4 T

The record length is flxed the blocking factor is 3.
Note that the last portion of the last buffer of

each logical block is wasted. “
Logical block #1 - " Logical block #2
. - I [ T
R1 . R2 R3 R4 |R5|R6
| ] | : T |
Buffer ' B2 | B3 | B4 B5 | Bo B7 B8 |

#1

The record length is variable, the blocking factor is 3.
The first 3 nmecords are the maximum length; the next

3 records are much shorter causing over 2 buffers

to ‘be | wasted

:
ez ~‘—.fxxrm—mi
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SIXBIT record

— S
’ Record Null characteré are
areaf appended to fill out
; the last word.

The right half of the first word contains the
number of characters in the record area .

ASCII recqfd

Record

Area CR-IF" 1is appended

~ the end of ‘the record.

% 'ASCII records may begin and end in any
character position. o

Write after advancing

i
(AR

Lo

 ASCII ;

record A - ‘

 area - , . ‘ "CR" always immediately

e . follows the ASCII record
area ‘

Write before advancing,

~ASCII ;
 record ‘ |

o area ! !

g t¢‘63 printer control characters may be appended |
before or after the record area. ;
] 1o
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Labels

only two devices may have labels written out with the
data file, a card file and a mag-tape file. Directory
devices use the directory for the label. A card file
has only a "beginning-file-label" and it is the first
card of the file. A mag-tape file may have 2 or more
labels. If the labeled file is a multi-reel-file, it has
2 labels for each reel. A labeled file contained
entirely on one reel has two labels. See the COBOL.
manual (DEC-10-KC1B-D), Table 8-3 for the standard label

format.

Unlabeled MTA}files

] T L ' : .
Buffer 1| ' B2 B last : Bl  |B last C
! . File 1 | ! File 2
Files afé separated by an end-of-file mark. Two end-of-file o
marks denote logical end of tape. ‘ g
Labeled MTA files ‘ ‘ '
. File 1 S RTR T B | File 2
“ ! . ‘ ! [ ‘ - T
La-|Bl| B2| B. |B..|B.|B.|B.|{ |La-: |La-| B | B ~°° -
bel ! o ‘ bel bel o
] Data o | Data

4

The beginning file label occupies the first buffer of the
file. The data follows immediately and is terminated with
an EOF mark. The ending file label occupies the last
buffer and is followed with another EOF mark.

ool




PDP=1C COBOL INSTALLATION GUIDE ‘ N PAGE 17

7,2 Use of SIXBIT 173

JISPLAY=6 (SIXBIT) flles  should be  used on|y for
acn|!catlonstWhere speed and efflclent use of flle storade
are Important conslderations and Where file cempatibl]|Ity
~Ith DEC software is not a concefn, SIXB]T 1/0 Is hapdleg
sy C080L only. SIXBIT [/0 will net be handlecd by any
cresently implementeq or, olanned System utllltles, edltors,
of spoolers.‘ ! ol ‘ v

7,3 Dﬁta F!le COMDatlblllty

CoROL programs can rfesad and wrlte flles“wr]tten In el=her
ASCII or SIXRIT mode, blockKed or unblocked. Howsver, al|! of
tne osther CUSPs are rastricted to ASCI! fllest seme arg
restricted to reaging only |lne-plocked flles (files In
w«Rlch no llne (record) may be Split between two buffers),

~
\t
SC

Seauence“ndﬁbéfs, generated by some CUSPS (e.g., LINED) are
trpeatec as data by C050_L programsj COBOL programs wll| mever

senerate Sequence numbers accepPtable to LINED (blt 35 of tne
~werd contalming the saquence nUmber §s 1 If LINED IS To

sccept It). However, a file generated by a CO030L program
may be Dasseo through PIP In order to Ilns=block ang
sequence‘the Flle. ‘ R - _
,D|;awln§,:s a chart glvline the charactsristics of the major
TUSPs,
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RTRL
oz INFORMATION FOR THE SYSTEMS PROGRAMMER

0
2,1 'Internai DQGUMEntat1oh ‘ 3 ;
Cemere are several memoranda cescribing fn more qetall tne
workings of  the COBOL complier, In partlculars, tne
feilewlng memoranda exlst: ; i‘:‘ : : ‘

ile structure for the PCP-18 COBOL

L o1e
ol g compller ‘
|11 Table structure for the PDP=1p COBCL
. complier S o
317 subroutine Calling Sequences for LIBOL

these memoranda are [ncluded as*an‘éppendix‘to this Gulde.
VW”‘ o S

2.2 Usimg 22T with tne Compller

1n orger te successfully utilize DDT to wark on thne

~ampller, ‘one must assemble the compller with DEBUG= {See
~0RCZL.CPR memoO supo|led with the compllerd. g

Zach segmeht must‘be saved‘soLas not to be shareble (uSe
SAVE insteag of SSAVED. : , g

Ince ths ~cempller nas five hlgh segments, breakpo!nts
laced In enég‘high‘segment Will not, of course, te In the
tmer Ssegments. Thers s a global, DDTSTP In the . 10w
egmant, at whlch control is passed to a new segment after
t Is loaced. A oreaxpalnt placed at thls locatlon Wil
llow the ~systemsS srggrammer 0 place breakpelnts Ilm tne
gament Just locaaed, -Care should be taken never to nave
reakpoints In mere tnan one segment, this will anly confuse
o ! ‘

vre LInking oader places symbols Into the |ow segmgnmt, thUs
gacn low sggment has-only the symbols for the oarr@spondlng
high segment., Hewever: CORQL "runs wlth only one jow segment
(CO50L . LOW), " Thersefore: if the programmer wants to eheck

oLt COBQLD.HGH.‘for examplen he myst flrst rename GOBDLD.LUN
te 0e COBQL.LOW, ﬁ

zmmortant‘ﬁcte: all phases must be loaded Wwlth the sameg
L CWSEG.REL (see c0ROL,0PR). This Is done whether op net D27
Ts peing used. All Yow segments must be ldentlca| excePt
fer the_Symbol‘table used by DDT,

|
|
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8,3 Us!ng DDT a\th the ObJect Prcgram

COROL wili not generate |ocal symbols, onmly ¢glopal symbols

words - (32 nNaPacters wlth embedded hyphens) are Aot
agreeable for DDT. ‘

5lobal symbels lﬁG|Udé all symbols on the twe Dagss of
assemoly[ llstlng starting wlth‘START.; thus:the user ¢an,

#1th DDT, def!me a haw symbol correspondlng to lgcatlon 4 Of
the generatea prog?am. ‘

«here V¥ ls the relative locatlion of START,

un easier approach might be the following: load  tne

aenerated nrsgram by typlng to the Linking Loader

DPQOG SYS LIdCL/LS
NOW the‘yloba! DDTEND s eauivaient to location & [n PROG,
and ene. can defline I : : ‘
L \ |

DDTEND{X'

3




FILE STRUCTURE FOR PDP-18 COBOL COMPILER

THE INFORMhTION IN THIS MEMORANDUM
1S GUBJECT TO CHANGE WITHOUT NOTICE ANC
SHOULD NOT BE CONSTRUED AS A COMMITMENT

‘ dY DIGITHL EQUIPMENT CORPU{ATION

010-024




TGEWE?AL INFO«MATION ON FILE STRUCTURE.

Hovee N . CoBB10.24
“ DR PAGE 2

THE COdOL COMPILE? USES FOUR FILES SPECIFIED BY THE
USER. THESE FILE9 MAY BE ON ANY APPROPRIATE DEVICE,

1 sRC“-iTRE SOURCE PROGRAM

2) ST - THE LISTING
3) B;R:-iTRE RELOCATABLE BINARY PRODUCED BY THE COMPILER
4y LIB - THE LIBRARY T0 USE WITH THE COPY VERB,

THE COMPILER|USES SEVERAL FILES FOR TEMPORARY DATA STORAGE.
ALL OF THESE FILES ARE ON THE DISK, AND WILL BE DELETED AT
THE COMPLETION OF COMPILATION., ALL FILES HAVE THE USERS JOB
NUMBER AS THE FIRST THREE CHARACTERS OF THE FILE-NAME, AND
AN EXTENSION " TMP", THE THREE CHARACTERS APPENDED TO THE JOB
NUMBER TO FOKM THE. FILE-ﬂAME ARE GIVEN BELOW WITH EACH FILE:

1 ERA - DIACVOSTICS TO BE LISTED WITH THE SOURCE

2) GEN“uOUTPUT OF THE SYNTAX PARSING PHASES

3) CPY - A COPY OF THE souRCE FILE VITH LINE NUMBERS | -

| ASSIGNED,

4) ASl - INTERMEDIATE LANGUAGE CONTnINIhC ASSEMBLY ‘
. INFORMATION FOR THE IMPURE AREA OF THE OBJECT
~ PROGRAM |

) V““ L ‘ -

5) As2 - INTERMEDIATE LANGUAGE CONTHINING ASSEMALY

~ LNFORMATION FOR THE PURE AREA OF THE OBJECT
| PROGRAM

8) Assff INTERMEDIATE LENGUAGE CONTAINING ASSEMBLY
" INFORMATION FOR THE .NON-RESIDENT SEGMENTS
‘ OF THE 0BJECT PROGRAmo '

REPERENCES ARE MADE IN THE FOLLOWING TEXT TO VARIOUS TABLES
USED BY THE COMPILER, THESE TABLES ARE DESCRIBED IN
MEMORANDUM NUMBER 100-350"011.

TN
il
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RS

'DESCRIPTION OF THE CONTENTS OF THE FILES

SRC - THE SOURCE FILE CONTAINS THE PROGRAM TO BE COMPILED,
Iy ASCII, |

THE SOURCE FILE IS SCANNED IN THE SUBROUTINE GETITM. THIS
ROUTINE RETURNS INFORMATION IN ACCUMULATORS:

Wl BIT & THE ITEM IS NOT IN NAMTAB
BIT i DATUM IS A LITERAL
BIT 2 DATUM IS A RESERVED WORD
BIT 3 LITERAL HAS A LEADING SIGN
31T 4 LITERAL HAS A DECIMAL POINT
BIT 5  LITERAL IS WNUMERIC
BIT 6  "ALL" SEEN
‘BIT 7  NOT USED (FOR FIG., CONST. IN SYNTAX ROUTINES)
31T 8 LITERAL CONTAINS NON-SIXBIT CHARACTERS

‘bITS 9~17 1F RESERVED WORD, THIS IS IT'S VALUE {SEE
it ~ ROUTINE RESVWD FOR VALUES)

‘BITS 18-35 TABLE-LINK TO TABLE ENTRY FOR THIS ITEM
: (FIRST ENTRY IF MORE THAN ONE) | ;

¥23 31T ¢ NOT USED
BITS 1=15 LINK TO NAMTAB ENTRY
5ITS 16-2% LINE NUMBER OF INPUT DATUY -
BITS 29'55 CHARACTER POSITICN OF INPUT DATUM

CT: A CODE° ‘ ‘
- 1F RESERVED WORD, THIS IS IT°S VALUE (SAME AS BITS 9-17
OF Wl '
iF NOT A RESERVED WORD: *
14238 USER NAME, AS YET UNDEFINED
1231 FILE NAME
1262 MNEMONIC DEVICE NAME
1933  MNEMONIC, NOT A DEVICE NAME
g4 CONDITIOHN=- NAME
1295  EXTERNAL NAME .
1036  PROCEDURE HNAME
121 FIGURATIVE CONSIAMT

gt INTEGER

1812  NON-INTEGRAL NUMERIC LITERAL
1913 NON=-NUMERIC LITERAL

1214 INDEX NAME

~ 1@15 RECORD NAME °
1216 GROUP DATA NAME
1817 OTHER DATA NAME

IF DATUM WAS IN A-MARGIN (STARTED IN POSITIONS 8-11),
21T 26 1S SET 1IN CT.

L




[AN)

(8]

[\

COsa10.04
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"LST - TAE LISTING IS DIVIDED INTO 3 MAJOR SECTIONS:

A COPY OF THE SQURCE PROGRAM, WITH IMBEDDED DIAGNOSTIC
HF 3\)Ab£p)0

MAPS OF THE DATA AND PROCEDURE DIVISIONS, IF REQUF&TED
BY THE USER WITH THE /ﬂ SWITCH.

A LISTING OF THE GENERATED OBJECT CODE, IF THE USER
REQUESTS IT BY USING THE /A SWITCH. '

N - THE RELOCATABLE BINARY IS IN A FORMAT COMPATIBLE

B1
WITH THE PDP-10 LINKING LOADER. THE DESCRIPTION OF ITS
CONTER

JTS CAN BE FOUND IN THE MACRO=-10 MANUAL.

LIB - THE SOURCE LIBRARY FORMAT CAN BE FOUND IN THE
MEMORXANDUM DESCRIBING THE GOBOL LIBRARY MAINTENANCE
PACKAGE (SEE MEMO # 180-350-801) .,
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"ERA - THE DIAGNOSTIC FILE CONTAINS A ONE-WORD ENTRY FOR

EACH EXROR DETECTED BY THE COMPILER., THE FILE IS WRITTEN
BY PHASES B C,D AND E, AND READ BY PHASE F,

. BIT @ ‘ﬂ‘ﬁ‘  ALYAYS ZERO TO AID SORTING OF THE FILE.

BIT1 A ZERO IF THIS DIAGNOSTIC IS TO BE IMBEDDED
. IN THE SOURCE LISTING, A ONE IF. THE
DIAGNOSTIC 1S TO BE LISTED SEPERATELY.

BITS 2-14 - THE LINE NUMBER OF THE WORD FOUND TO BE IN
- ERROR., THIS IS USED TO DETERMINE WHERE IN
THE LISTING THE DIAGNOSTIC MESSAGE IS TO

APPEAR,

BITS 15-21  THE CHARACTER‘POSITION UNDER WHICH TO PUT
' THE "t CHARACTER IN THE LISTING.

BITS 22;25 “THE COMPILER PHASE WHICH GENERATED THE
i DIAGNOSTIC. (l1=PHASE Ayj..ey5=PHASE E).

BIT 26  ¢? A ZERO IF THIS IS A WARNING, A ONE IF THIS
H 1S A FATAL ERROR, ‘

BITS 27-35 A NUMBER IDENTIFYING THE EFROR-MESSAGE.

"THE MESSAGES ARKE GIVE!YN IN MEMO #1008-35d-216.




nN)
©
[25)

'GEN - THE GENERATOR INPUT CONSISTS OF OPERATORS AND OPERANDS

C03010.94
PAGE 6

PUT OUT BY THE SYNTAX PARSING PHASES B,C AND D. EACH DATUM

IS TW0O WORDS,

2.6.1  OPERATORS
WORD 1:
BIT o
BITS 1-8 :

BITS 9~15

BITS 16-28

BITS 29-35

WORD 23

BOTS @-27
BITS 28-35

I
oy

A @ TO IDENTIFY THIS AS AN OPERATOR.
A CODE IDENTIFYING THE OPERATOR (SEE 2.6.4)

FLAGS REQUIRED FOR CODE GENERATION
(SEE 2.6.5) :

A SOURCE‘LINE NUMBER USED WHEN ANY ERRORS
ARE FOUND (SEE 2.5)

A CHARACTER POSITION USED WHEN ANY ERRORS

ARE FOUND (SEE 2.5)

NOT USED
A CODE IDENTIFYING THE OPERYTOR (COPIED

FrOm BITS 1=-8 OF WORD . -
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"GEN CONT'D)
2.6.2  OPERANDS, OTHER THAN LITERALS.

BITS 21-35

WORD 1:¢ ‘ o ‘ :
BIT 2 Al TO IDENTIFY THIS AS AN OPERAND.,
BIT I A @ TO IDENTIFY THIS AS OTHER THAN A LITERAL.
BITS 2-4 USAGE (SEE CODES IN MEMQO 108-350-011,
i PARA.4.3,WORD 5,BITS 15-17)
BIT 5 SYNCHRONIZED LvFT . ' ,
BIT 6 = SYNCHRONIZED RIGHT
BIT 7 NUMERIC (1) OR NON=NUMERIC (0)
BIT 8 JUSTIFIED LEFT (@) Ok RIGHT (1)
BITS 9-15 IF THIS OPERAND IS A TEMPORARY PREVIOUSLY
il REFERENCED IN A "STASH" (SEE 2.6.4), THIS
FIELD CONTAINS A NUMBER IDENTIFYING THAT
| . TEMPORARY. :
BITS 16-35 LINE NUMBER AND CHARACTER POSITION (SEE 2.6.1D)
WORD 2:
3IT 2 IGNORE TRUNCATION ERRORS
BIT I "ROUNDED™ CLAUSE PRESENT (VALID ONLY WITH
T "RESULT" OPERATOR),
31T 2 OPERAND REFERENCES FLCTAB (SEE MEMO 1@0- 35a=21 1) -
BITS 3-4 NOT USED
BIT 5 GPERAND IS TEMP OR AC'S (SET BY PHASE E)
5ITS 6-7 ALWAYS 0 |
BITS 8-11 NOT USED
BITS l2-17 THE NUMBEK OF FOLLOWING ENTRIES WHICH ARE
: ‘ TO BE USED AS SUBCRIPTS TO THIS DPERAND.
BIT5 18-29 THE TYPE OF QPERAND:
i @ - FILE NAME
I - DATA NAME
2 - CONDITION NAME
3 - LITERAL
4 = PROCEDURE NAME
5 = EXTERNAL NANME
6 - VALUE
7 = MNEMONIC NAME
THE ADDRESS OF THE ENTRY FOR THIS OPERAND

- RELATIVE TO THE BEGINNING OF THE TABLE WHOSE

TYPE IS IN BITS 18-28,




(GEN CONT" DD

2.6.3 ‘LITERALHQPERANDS T T | S X
«  WORD e e | | g
31T @ A 1 TO IDENTIFY THIS AS AN OPERAND. !
BIT 1 A | TO IDENTIFY THIS aS A LITERAL OR | %
- FIGURATIVE CONSTANT | %
BIT 2 NUMERIC (1) OR NON=-NUMERIC (2) %
BIT 3 & 1 IF THIS IS A FIGURATIVE CONSTANT §
BIT 4 A I IF LITERAL CONTAINS NON-SIXBIT i
|  CHARACTERS | g
BITS 5w7‘*” ALWAYS @ é
BIT 8 | " TODAY"
BITS ~ “TLLY"
BIT 18 “SPACE", " SPACES®
BIT 11 "ZERO","ZEROS","ZEROES™ i
31T 12 "QUOTE" , "QUOTES"
BIT 13 "HIGH-VALUE" ,"HIGH-VALUES" |
BIT 14  { o " Loy~ VALUE" ," LOW-VALUES® . {
BIT 15 Al . ]
BITS. Is- 35i  LINE NUMBER AND CHARACTER POSITION (SEE 2.6.1). {
WORD 23 i - | :
THIS WORD CONTAINS NO DATA IF THE OPERAND IS A FIGURATIVE
CONSTANT; OTHERWISE | | ;
BIYSWQ‘17‘ ; SIZE OF LITERAL, IN wo§ns | :

BITS 18-35 .

CO5213.94 A
PAGE 3 ‘ P 4

TABLE-LINK TO VALTAB ENTRY




(CEN CCNT'D)

2.6.4  VALUES FOR THE OPERATORS

- CODE

(513
222

303
924

295
- p2s
g7

019
P11
gle
g13

929
g2l
aze
@23
224

 NAME

" MOVE

. ADD
 ADDTO
| suB.

 SusFRM
omMuL
| MuLBY

Dlvf
" RESULT
REMAIN

‘[DIVBY

IF
IFC
IFT\‘
SPIF
ELSE

ENDIF

‘f GO

- GODEP
I PERF

~ PRFTYM
" ALTER

STOP
EXAM

- SETTO

SETDN
SETUP

USING

 ENTER

OPERANDS

A,BBOOO
AngQCO

A’GOO

BgAgoooi

Ay.ﬂ.

> >
@

v We
[en XTI 4
°
°

A
B
A "
C B
A

A
€
A
3

v W v w

(A) ‘
A,B,[C]
BQAgooo‘ ‘
B,Agooo”‘
phHgoeoo

A,ooo
A

CoBg1Y.04
PAGE 9

USE

MOVE A TO Byos.

- ADD AyBoos (GIVING.Hs)

ADD Agooe (T0s..)

SUBTRACT Ayeoo FROM B (GIVING...

SUBTRACT Agocoe (FROM...)
MULTIPLY A RY B (GIUING.Q.)
MULTIPLY A (BYooo)

DIVIDE A BY B (GIVING...)

© GIVING (FROMyTO,BY) Ay..e
REMAINDER A

DIVIDE A BY B (N0 GIVING)

IF A (=, <, >) B

IF CONDITICN- NAME=A

IF NUMERIC, POSITIVE,...

AT END, INV.KEY, SIZE ERROR

BEGINNINC OF ELSE PATH FOR
CONDITIONAL

END OF CONDITIONAL

‘GO ToO A °

GO TO Ay... DEPENDING ON B
PERFORM A [THRU B]

PERFORM A& [THRU B) C TIMES
ALTER & TO PROCEED TO B

STOP RUN, STOP A

EXAMINE A TALLYING B
[REPLACING C]

SET Ayeso TO B

SET Ayeos DOWN BY B

SET Ayecs UP BY B

(ENTER B) USING Ay...

 ENTER




(2.6.4 GEN OPERATOR VALUES CONT'D)

@52
B53

854

855
6856
857

369
g6l
@62
B63
264
a65
066
667

678
@71
@iz
073
874
875
878

182
121
122
133

134

195

32 pn Goen fuom Pem gum Gt pome

TN
)

377

N OO L W -

250
251

COMPUT
cADD

. CSUB

CMUL
CDIV
CEXP

. CEND

 ACCEPT
- DISPLY

OPEN

| CLOSE

READ

. WRITE
 SEEK
 LPAREW

RPAREN

. EXP
. ENDEXP

 JUMPTO
 ERAUSE

. CLREOP

 SECNAM
' PARNAMM

 TAGNAM
. SENAM

ENDSEC

 YECCH
SORT

CKEY

IWPROQC
 OUTPRC
- GIVING
- USING

' ENDSRT

" RELEAS

. RETURN

| ENDIT

BposalyB]
9000(98] :‘f;‘

A
A
A
A .
8, (B

>

¢ 9 ¢ 0 g 9 3

LI B = e & e & 0

Ay [B]
Ay [B]

/B
kA

COBG1@.0a4
PAGE 10

 COMPUTE B=...,
- +A .
o

£

 END OF COMPUTE

ACCEPT Ay... [FROM'B]
'DISPLAY Aye.. [UPON B)
 OPEN A

CLOSE A

READ A

' WRITE A LADVANCI NG Bl
| SEEK A '

LEFT PARENTHESIS
RIGHT PARENTHESIS
START EXPRESSION

'END EXPRESSION
 GENERATED CONTROL TRANSFER

ERROR USE PROCEDURE

 CLEAR EOPT4E.

SECT10N= NAME-A

PARAGRAPH=NAME=-A
SPECIAL TAG C(ZNNNNN)

REFERENCE POINT FOR SENTENCES

.END OF SEETION

IGNORE ALL PRECEDING OPERANDS

SORT 4 ...

KEY & ‘

INPUT PROCEDURE Iq A [THRU B}
OUTPUT PROCEDURE IS A [THRU B}
GIVING A

USING A

END OF SORT STATEMENT

RELEASE A [FROM B]
"RETURN A [INTO 3]

CERROR)

" END OF SOURCE
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 (GEN CONT'D)

.6.5 FLAGS USED WITH THE OPERATORS

ACCEPT: i il
BIT S . "FROM" OPTION
4 BITS 18- 15 ~ NOT USED

CADD, CSUB, CMUL,CDIV CEXPs
BIT 9 ; - " UNARY MINUS"--NEGATE OPERanD
BITS 18-15  NOT USED |

CEND:

BITS = ROUNDED :

BITS 1@&15‘ - NOT USED

CLOSE: w L
31T S FILE (@) OR REEL (1)
8IT 1@ WITH Lock =~ =

“BIT 11 ' NO REWIND
BITS 12-15  NOT USED

DISPLY: T
BITS  "UPON" OPTION
BITS 10-15  NOT USED

DIV¢ | ' ‘H‘ ! ! » i
BIT 9 f[w  "INTC" (SWAP OPERANDS)

DIV3Y: . ' R
31T S “INTO" (SWAP OPERANDS)

ENDIFs M |
BIT 5

END "SPIF"

ENTE<s
BITS ' | MACRO .
BIT 12 ©  FORTRAN=IV
BIT 11 USING. R
BITS 12-15 ' NOT USED

Exams o
3ITS . "LEADING”

BIT 18 " FIRST" g
8IT 11, TUNTIL FIRST"
BIT 12 "REPLACING"

BIT 13 " TALLYING"

BIT l4- 15 ;:,vNOT USED

iy

e e TR




(2.8.,5 GEN OPERATOR FLAGS CONT'D)

N

.GO:
BIT S
BIT 1@

IFs
BIT o
BIT 12
BIT 11
BIT 12-13
BIT 14
BIT 15

IFCe
BIT S
BIT 10
BIT 11-13
BIT 14
BIT 15

IFTe

BIT 9

BIT 18
BIT i
BIT 12
BIT 13
BIT 14
BIT 15

KEY:
BIT 9
3ITS 18-15

OPEN:
BIT 9
BIT 10
BIT 11
BITS t2~-15

READ:
BIT s -
BITS 1@8-15

Cozo1a.04
PAGE 12

SPECIAL GENERATED GO FOR END OF SECTION
SAME AS BIT 9, EXCEPT FOR PHYSICALLY LAST SECTIO

® LESS”

® GREATER"

" EuAL”

NOT USED

TAG-IN LH OF WORD 2 IS FOR FALSE PATH
e NOT'I

"ON" TEST FOR SWITCH

"OFF" TEST FOR SWITCH

NOT USED

TAG IN LH OF WORD 2 IS FOR FALSE PATH
" NOT™

" NUMERIC”
"ALPHABETIC"
"POSITIVE"
" NEGATIVE™
“"ZERO"
AG IN LH OF WORD 2 IS FOR FALSE PATH
" NOTT .

DESCENDING (@) OR ASCENDING (1)
NOT USED . '

OUTPUT
INPUT
NO REWIAD
NOT USED

"INTO"
NOT- USED

RELEAS: SEE " WRITE"

REMA I Ng
SEE "RESULT"

RESULT:
BIT 9
BIT 12
BITS 11
BIT 12
BITS 13-15

NOTF USED

“"SIZE ERROR"
NOT USED

" CORRESPONDING®
NOT USED




BRI
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. (2.6.5 GEN OPEEATOR:FLAGS CONT' D)

RETURN.;SEC "READ"

SPIF:

BIT 9
BIT 19
BIT 11

BIT 12 -
BITS 13 15

STASH:
BITS 9-15

STOP:

BITS

BITS 10-15

USE: |
UITS 9 10

BIT 11
BIT 12
31T 13
SIT 14
BIT 15

'TTE'« M‘
3IT 95ﬁf
3IT 13
31T 11
leS 12“15

AT END
SIZE ERROR

INVALID KEY
SIZE ERROR FOR CORRESPONDIN
NOT USED -

CONTAIN A NUMBER USED TO LATER REFERENCE

THE TEMPORARY (SEE 2.6.2,, BITS 18-20,21-35)

"STOP RUN"
NOT USED

CODE FOR TYPE:

9@ ALL INPUT

@! ALL CUTPUT

18 ALL INPUT-OUTPUT

11 ERROR

BEFORE (@) OR AFTER )
BEGINNING

ENDING

REEL/UNIT

FILE

. ADVANCING |
- BEFORE () OR AFTER 1)

“‘"FROM

© NOT USED
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2.7 CPY - THIS FILE CONTAINS A COPY OF THE SOURCE FILE,
WwITH LINE NUMBERS ASSIGNED, AND SOME EDITING DOGE.

THERE 1S ONE WORD FOR EACH LINE WHICH CONTAINS:
BITS 0- -6 THE PRINTER CONTROL CHARACTER FOR THE
T wﬂ PRECEDING LINE (FORM-FEED OR LINE-FEED)
BIT 7 L ALWAYS ZERO

‘H‘

BITS 8 2@ THE ASSIGNED LINE NUMBER FOR THIS LINE

NS
ol
e

I [:;““'\
L
W

IBIIS 21 34 THE FIRST TWO CHARACTERS OF THE SOURCE LIVE i

slT 35 IHIH ALWAYS 1 TO IDENTIFY THIS AS THE HEADER WORD

THE REMAINING WORDS FOR EACH LINE CONTAIN THE ASCII
CHARACTERS COPIED FROM THE SOURCE FILE,

L . i

AR N

“ co

I AT

i b

i , :‘J\}‘
[




(AN
o
o)
L]

20843

Ne
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ASl,AS2,AS3 - THE OUTPUT OF THE CODE_GENERATOR, PHASE E
ARE FILES CONTAINING DIRECTIONS FOR THE ASSEMBLY PHASE.
E4CH ENTRY IN THE FILE CONSISTS OF A HEADER WORD FOLLOWED'

3Y (USUALLY) MORE DEFINITLVE DATA,

4DDRESSES - THE HEADER DATA WORDS MAY CONTAIN
AN ADDRESS. THAT ADDRESS HAS A TYPE-CODE IN ITS FIRST
3 B1TS, FOLLOWED BY AN ADDRESS RELATIVE TO SOME TABLE. THE
TYPE-CCDES ARE: : o |
- THE REMAINDER OF THE ADDRESS IS A CONSTANT
USE THE DATA-NAME TABLE

USE THE PROCEDURE-NAME TABLE

USE THE EXTERNAL-NAME TABLE

USE THE FILE- NAME TABLE

USE THE GENERATED-TAG TABLE |

THE INCREMENT (SEE 2,8.2) IS A CONSTANT
 MISCELLANEOUS (SEE 2.8.2),

N AN I NI —

ADDRESS TNCREMENT - OCCASIONALLY THE ADDRESS IS MODIFIED BY
? SOME INCREMENT. THE INCREMENT HAS & TYPE-CODE IN ITS
FIRST 3 BITS, FOLLOWED BY A CONSTANT AMOUNT IN INCREMENT

THE VALUES FOR THE TYPE CODE ARE:
' ADD CONSTANT TO THE ADDRESS | L P
ADD CONSTANT TO BASE OF PARAMETERS IN IMPURE AREA
 NOT USED . | |
'ADD CONSTANT TO THE BASE OF THE LITERAL POOL
' REFERENCES GOTO.. °
 ADD CONSTANT TO CURRENT LOCATION
" ADD CONSTANT TO BASE OF RUN-TIME IMPURE AREA
 ADD CONSTANT TO ALTER TABLE FOR SEGMENTS > 49.

AN L WD -

INSTRUCTION |
WORD 1:

BIT @  ALWAYS @ TO IDENTIFY THIS AS A PDP-10 INSTRUCTIO
| ~ » :

BIT | ' IF THERE IS AN INCREMENT WORD FOLLOWING THIS,
" THIS BIT IS A 1. |

BITS 2-8  OPERATION CODE (SEE 2.8.8)

BITS $-12  ACCUMULATOR FIELD FOR THE INSTRUCTION

1T 13  INDIRECT BIT FOR THE INSTRUCTION

BIT 14-17 . INDEX FIELD FOR THE INSTRUCTION

31TS 18-35  THE ADDRESS (SEE 2.8.1)

WORD 2: . \

EXISTS ONLY IF BIT 1| OF WORD 1 WAS A 1. IT HAS
ZERO IN THE LEFT-HALF, AND AN INCREMENT (SEE 2.8.2) IN THE
RIGHT HALF, |

R
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(2.8 ASl, AS2, AS3 CONT D) o L ) L

2.8.4  BYTE FOIATER B T AT . el
WORD 1: SRE A L | i i
B1TS 0~2  ALUAYS 4 4y
RITS 3=17 NOT USED ‘
BITS 16-35 ADDRESS (SE& 2 8 1D
WORD 238 ““‘ ‘
BITS ¢-17  THE LEFT- ~HALF OF THE POINTER WORD, AS

' GENERATED BY THE MACRO=10 "POINI" PSEUDO=-0P.
BITS 18 35 INCREMENT (Shr 2 8o 2) B

r”"

208 05_ /\WD ‘:“‘ “j‘
JORD 1¢ 00 \3 sl | |
BITS 0-2 “uy ALWAYS 5 ‘Va“‘W ,‘ i \ o i
31TS 3=17  NOT USED ““ : ‘ ‘ o 3 ”“
‘ S

BIT“ 18°o5 yg NUMBER OF FOLLOWING 2=-WORD ENTRIES

THE HEADEP JORD 1S FOLLOWED BY. Oéh OR MORE 2= WORD ENTRIES* wH‘

FIRST aoqu.‘ﬁﬂﬁ? | “ g | B ‘wh
31TS €-17  ADDRESS INCWLMENT FOR LEFT-HALF OF THE XWD !

3178 18 35“ ADDRESS FOx\LEFT HALF CF XWD

*'i‘ ‘ PR i . ' b
SECCHUD goqoek“ ; sl | i
BITS ©@-17 | ADDRESS IMCREMEVT FOn RTLGHT HALF OF XWD iy

BITS 12-35  ADDRESS FOR RIGHT HALF OF X4D S

|
gt
ﬂ\‘ i Y
=N i .
hh ! ! | “f
1\ [ :
' I o
‘ i
ey '
I i
Al i
. [
e ) S
iy e
| T
i i
| [}
| !
I I
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2.8.6  CONSTaNT
WORD 1: S
BITS @-2  ALWAYS 6

CBIT 3 ASCIT

BIT4 . . SIXBIT : | ke
BITS5 DECIMAL (ONE-WORD) S ‘ A
BIT 6§ DECIMAL (TWO-WORDS) | : g o
BIT 7 . FLOATING POINT ) . |

BIT 8 . oCTAL - N : L X
BITS 9-12 NOT USED | i
BITS 13-17  NUMBER OF CHARACTERS IN FLOATING POINT MANTISSA
BITS 18-35  NUMBER OF "WORDS CONTAINING THE CONSTANT ¥

FOLLOWING THE HEADER WORD IS THE VALUE OF THE CONSTANT, .
IN AS MANY WORDS AS ARE NECESSARY, SR
FLOATING POINT CONSTANTS ARE TWO WORDS APIECE: L \ e
THE FIRST WORD IS THE TENS EXPONENT, IN BINARY; g 3 i
THE SECOND WORD IS THE MANTISSA, 4 BITS PER DIGIT." : | Ao

| ‘ o e i
2.8.7 NISCELLNNNOUS ‘ i g S B i

WORD 1:¢ . T . o |
BITS ¢-2 ALWAYS 7 o | R
EIT 3  PARAGRAPH OR SECTION-NAME (FOR LISTING PURPOSES) .
BIT 4 SPECIAL T&G (FOR LISTING PURPOSES) "
BIT 5 "RELOC" PSEUDO-OP
3ITS 6-16  NOT USED
BIT 17 INCREMENT WOKD FOLLCWS
BITS l8 35 ADDRESS (SEE 2.8.1)

WORD 21 PRESENT ONLY IF BIT 17 OF WORD I IS A 1. ‘ o
51TS 2-17  NOT USED | Ca
BITS 18- 55 ADDRESS INCREMENT (SEE 2.8,2) | B O

| o 5
“J e C [

2.8.8  INSTRUCTION CODES | . | IR
FOR & LIST OF INSTRUCTION CODES, SEE ROUTINE "CMNGEN . i o
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TABLE STRUCTURE FOR PDP=10 COBOL COMPILER

4' b
i } H

L ‘ 4 ‘
I .

il |

ol
s H“i‘ i
g Lo i
THE INF’JRMATION ON THIS MEMORANDUM IS SUBJECT
TO CHAMNGE WITHOUT NOTICE AND SHOULD NOT BE
CONSTRUED AS“;A COMMITMENT BY DIGITAL EQUI PMENT
CORPORATION. T
Ve
:W “;
) it
y _
“le‘} ® ‘
I
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< ALLLOF T
DESCRiBED IN THE FOLLOWING PARAGRAPHS. THESE TABLES
ESIDE I

C0301!.04
PAGE 2

GENERAL . - B SN : | | o
HE MAJOR TABLES USED BY THE COBOL COMPILER ARE
(THE 1MPURE AREA OF CORE DURING COMPILATION.

EACH T4BLE 1S ALLOCATED SOME NOMINAL AMOUNT OF CORE | i

DURING THE INITIALIZATION PHASE., IF MORE CORE IS AR
NEEDED FOR A4 SPECIFIC TABLE DURING COMPILATION, THE ot
CORE UUO WILL BE CALLED, ALL TABLES IN HIGHER LOCATIONS SR
4ILL BE MOVED UP, AND THE EXTRA CORE WILL BE CLEARED. (RO

THERZ 1S 4 LOCATION POINTER IN THE IMPURE AREA FOR EACH Jo 4
TABLE. THIS POINTER HAS THE NEGATIVE OF THE SIZE OF THE e
TABLE IN ITS LEFT HALF, AND THE STARTING ADDRESS OF THE TABLE

Ly ITS RIGHT=HALF, THIS POINTER WORD ALLOWS THE TABLES

IO BE MOVED AROUND AS THE CORE ALLOCATION ALGORITHM

SEES FIT,
T“B,i“‘IJKo "ﬁﬁu | | ;fﬁi R . i

CERTAIN EJTRIES Iy THE TABLE ARE CALLED "TﬁBLE-LINKS".‘ | k
THESE Ahtﬂlg ETT FIELDS CONTHINING" : ‘ 0 W
il ‘ “ D _ ‘ S
BITS Z 2‘ uTASLE TYPE = @ FILTAR i ‘ ‘ ‘

W L . , "1 DATAB
ﬁﬁ, g .2 CONTAB i
e 4 PROTAB | ‘ i
R 5 EXTAB ; o n

7 MNETAB | i

sITS 5 17 ADD?ESS OF A TABLE ENTRY, RELATIVE
i TO THE BEGINNING OF THAT TABLE.
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PAGE &

NAMTAS - NAME TADLE
USED 8Y: . PHASES B,CyD,F,0
FNTRY SiZEs 5 @g)s CHDERS
“HITIAL CORE i
LLOCATION: 2048 WORDS (APPROX. €090 ENTRIES)
con?szs“‘ |
THIS TAZLE CONTAINS INFORMATION ABOUT ALL WORDS FOUND
18 THE 50URCE-FILE, 1T DOES HOT INCLUDE ENTRIES FOR
LITERSLS OR PICTURES.
SEAHLHFIEGHMIQUE g
A DESCRIPTION OF THE SEARCH TECHNIQUE CAN BE FOUND TN
THE PROGRAM * TRYHNAMN ,
DETS &
wORD L B
BITS G~ ALWAYS 96 TO TDENTITY THE START
g OF AN ENTRY.
BIT SET TO A 1 IF THIS TS A COBO -
TR RESERVED WORD,
CBITS 3-17 IF THIS IS A RESERVED WOURD, THIS FIiLE
A UALUE (SEE PROGRAM "RESVWD™ FOR 4 COMPLETE LIST OF vt
 BITS 18-20 IF 80T A RESERVED WOKD, THIS
S e DETERMINES THE TYPE OF ITEH
i : CSEE £
JORDS £~ THE WORD, IN SIXBIT, OVER AS MANY WORDS
AS NECESSARY, HYPHENS ARE REPRESENTED BY C0LON
PERIODS BY SEMI-COLONS. THE YORD IS TERMINATED
BY THE FIRST CHARACTER WAVING ZEROES iMN THE
HI-ORDER 2 BITS,
; I
s
— = ;‘.u.;, ":,E
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3.1

3.2

S L g \ CoBO11 .04

A o ‘ PAGE 6
FILTA3 - FILE TABLE
USED BY:  PHASES B,C,DyE,F,G
ENTRY SIZE: 15+ WORDS

INITIAL CORE ‘
ALLOCATION: {50 WORDS (APPROX. 1@ ENTRIES)

CONTENTS

HIS TABLE CO NFORMATION ABOUT THE FILES SELECTED
Y THE SOURCE s :

DETAILED DESCRIPTION
WORD 13

| BITS 9-2 ALWAYS @ TO IDENTIFY THE TABLE.
“51I533=17- "POINTER TO NAMIAB ENTRY FOR THIS
o | FILE NAME.
BITS 18-35 TABLE-LINK TO AN ITEM HAVING
1 : THE SAME NAME AS THIS FILE,
JORD 23
BIT @ MULTIPLE REEL/UNIT
CBITS 1-17 COUNT SPECIFIED IN RERUN
5ITS 18-35 LOCATION OF 0BJECT-TIME FILE TABLE
WORD 3¢ 1 : ' ‘
‘  BITS 8-15 THE SIZE OF THE BUFFER FOR THIS

~ FILE, IN CHARACTERS,

BITS 16-28. THE ASSIGNED SOURCE LINE NUMBER
FOR THE “"SELECT" FOR THIS FILE.
THIS 1S USED WHEN DIAGHOSTICS
ARE PUT OUT.

- BITS 29=35 THE POSITION WITHIV THE SOURCE
e LINE CONTAINING THE FIRST
CHARACTER OF THE FILE NAME. THIS
IS USED IN CONJUNCTION WITH
BITS 16-28 WHEN DIPGNOSTICS
ARE PUT 0OUT.
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(3.3 FILTAZ CONT'D)

m

J>

A

CBIT

 BITS

- BITS

WORD 7

BITS

BITS

 BITS

WORD 83

LH

- RH

WORD S

WORD 18:

WORD 117

LH
RH

LH
RH
LH
RH

14=15

16-17

CoBO11 .04
PAGE B

DATA RECORDS ARE VARIABLE
LENGTH.

RERUN ON END-OF-REEL
RERUN ON COUNT

FD OR SD IS DEFINED
OPTIONAL FILE |

- RECORDING MODE IN CORE:

28 - SIXBIT
@1 = BINARY
10 -~ ASCII

11 - NOT YET DECLARED
 ACCESS MODE:

@@ - SEQUENTIAL

31 - RANDOM
10 - 40T USED

11 - NOT YET DECLARED

TABLE-LINK TO THE "ACTUAL KEY"

" WUMBER OF BUFFERS

MAXIMUM DATA RECOXD SIZE 1IN

CHARACTERS.
TABLE-LINK TO FIRST D&4TA RECORD.

' SIZE OF LABEL RECORD, IN CHARACTERS

(IF NON-STANDARD LABELS).
TABLE=LINK TO ANOTHER FILE TABLE WHICH
IS IN A MULTI-FILE CLAUSE WITH THIS FILE

TABLE-LINK TO THE VALUE-OF-IDEN-
TIFICATION,

TABLE-LINK TO THE VALUE-OF-DATE-
WRITTEN,

TABLE=LINK TO A FILE USING THE SAME BUFF
TABLE-LINK TO "ERROR USE"
TABLE-LINK TO "BEFORE BEGINNING

REEL USE"

TABLE~LINK TO "BEFORE BEGINNING
FILE USE".,




(3.3 FILTAB COWT'D)

WORD 12

+ WORD 13:

WORD 1l4:

WORD 15:

LH
RH

LH
RH

LH
RH

LH

"RH

WORDvIS:

wqus‘17

31T @
BIT I

EITS 2-17

BITS 18-35

= Ng

TABLE-LINK TO
REEL USE" .
TASLE-LINK TO
FILE USE".

TABLE~LINK TO
REEL USE” .
TABLE-LINK TO
FILE USE",

TABLE-LINK TO
REEL USE",
TABLE-LINK TO
FILE USE".

TABLE-LIKK T0O

PAGE S
“"AFTER BEGINNING
"AFTER BEGINNING

“BEFORE ENDING

"BEFORE ENDING

"AFTER ENDING

"AFTER ENDING

A FILE SHARING

THE SAME RECORD AREA, ‘

ASLE-LINK TO
LABEL.

DAT4 RECOXDS CLAUSE APPEARED IN FD OR 5D
'RH CONTAINS FECOYD AREA ADDRESS

NOT USED

DATAB ENTRY FOR

BASE ADDIESS CF RECORD AREA

THESE WORDS ARE PRESENT OWLY FOR RAC DEVICES.

THE LEFT-HaLF OF EA
TC A " LOW-LIMIT",

THE RIGHT HALF 1

CH ENTRY IS A TABLE-LINK
S A TABLE-LINK

TC a4 "HIGH-LIMIT", AS DESCRIBED IN IHE "FILE-

LIMITS" CLAUSE FOR THIS FILE.
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4, “  DATAB - ‘DATA DESCRIPTOR TABLE

4,1 USED BYs ' PHASES CyDyE;F,G
ENTRY SIZE: S5=1@ WORDS

INITIAL CORE
ALLOCATION: 12008 WORDS (APPROX. 289 ENTRIES)

4,2 CONTENTS

DATAB COﬁTAINS‘INFORMATIdN ABOUT EACH DATA DIVISION ITEM
DEFINED BY THE USER, OTHER THAN CONDITION=NAMES.

4,3  DETAILED DESCRIPTION
WoRDI: |
BITS -2 ALWAYS | TO IDENTIFY THE TABLE,
BITS 3-17 POINTER TO NAMTAB ENTRY FOR
it THIS ITEM ‘
BITS 18-35 TABLE=LINK TO AN ITEM
B HAVING THE SAME NAME AS THIS ITEM,
WORD 25 LH TABLE=LINK TO ANY VALUE
RH DURING PHASE C, THIS IS A TABLE LINK TO
| ‘ THE REDEFINED ITEM (SEE WORD 5, BIT 20)
) o | IN LATER PHASES, THIS IS THE ASSIGNED CO
RE » g |
| LGCATION FOR THIS ITEM.
WORD3: LH - TABLESLINK TO THE GROUP ITEM
‘ CONTAINING THIS ITEM ("FATHER™,
OR TABLE=LINK TO NEXT ITEM WITH
' THE SAME LEVEL NUMBER (“BROTHER™).
: SEE WORD 5, BIT 8.
RH TABLE-LINK TO FIRST ITEM OF A

HIGHER LEVEL NUMBER ("SON")o




1.3 DATAB CONT?D)

WORD4:

WORD 53

BITS @75

BITS 6-11

BITS 12-35

BITS 2=l

BIT
BIT
BfT
BIT

BIT

w
-
9

- -
|
—}

BIT

BIT
BIT
BIT
BIT

B2 SRR, BT VR X

-

19
11

12

13

- COBO1! .05
PAGE 11

LEVEL NUMBER
BYTE=-RESIDUE = IF THIS IS A
DISPLAY ITEM, NUMBER USED TO
BUILD A BYTE POINTER TO THIS ITEM
NOT USED
CLASSS
oG - ALPHANUMERIC

31 - ALPHABETIC

10 = NUMERIC
11 = NOT YET DECLARED
SYNCHRONIZED LEFT
SYNCHRONIZED RIGHT
SIGNED
BLANK WHEN 7ERO _

THIS ITEM MUST BE SUBSCRLPTED
OR INDEXED ‘

EDITED ITEM

BROTHER (@) OR FATHER (1) LINK
IN WORD 3.

ITEM IS DEFINED
THIS IS USED AS AN "ACTUAL KEY”

THIS IS A FILE-LIMIT FOR A RAC
DEVICE |

THIS IS A "VALUE OF ID”
THIS-IS A "VALUE OF DATE=WRITTEN"




(4.3 DATAB CONT'D)

WORD 6:¢

WORD 72

BIT 14
BITS 15-17

 BIT I8
CBIT 19
 BIT 20

- BIT 21

BIT 22

BIT 23
BIT o4

BIT 25
BIT 26

BITS 27-29
'BIT 38

BITS 31=35

BITS 0=17

'BITS 18=35

BITS O=14
BIT I5

" BITS 16-28
BITS 29=35

N

COBOL1 .05
PAGE 12

JUSTIFIED LEFT (@8> OR RIGHT (1)

USAGE:

@02 NOT YET DECLARED
@91 DISPLAY=S

G110 DISPLAY=7

168 1=-WORD COMP

191 2=WORD COMP

119 COMP=1

111 INDEX

ERROR DETECTED IN DATA DIVISION
THIS IS AN INDEX=NAME

THIS ITEM REDEFINES ANOTHER (SEE
| WORD 2, BITS 18-35)

PICTURE SEEN

ITEM DEFINED IN FILE SECTION

THIS APPEARS IN A DATA RECORDS CLAUSE
THIS APPEARS IN A LABEL RECORDS CLAUSE
THERE ARE SYNCS AT LOWER LEVEL

PICTURE WORDS ALLOGATED

NOT USED

DECIMAL POINT IS TO RIGHT OF

WORD BOUNDARY (E.G. PICTURE SPPPV)

NUMBER OF DECIMAL PLACES

EXTERNAL SIZE
INTERNAL SIZE

NUMBER OF OCCURRENCES
OCCURS CLAUSE IS AT THIS ITEM
LINE NUMBER IN SOURCE
CHARACTER POSITION IN SOURCE

2
ol

~
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PAGE 13
(4.3 DATAB CONT'D) «
WORD 83 LH LINK TO NEXT HIGHER OCCURENCE LEVEL
RH LINK TO DEPENDING ITEM

WORD S: OPTIONAL==USED ONLY IF ITEM IS SUBSCRIPTED OR EDITED.

BITS 0-11 EXTERNAL SIZE OF THE ITEM, IF

o ‘ THIS IS THE FIRST LEVEL OF "OCCURS",
EXTERNAL SIZE OF THE ITEM WITH
NEXT LOWER LEVEL NUMBER, IF THIS
IS NOT THE FIRST LEVEL.CF "OCCHURS".

BITS 12=23 IF¥ THIS IS THE SECOND OR THIRD

AR LLEVEL OF OCCURS, THIS FIELD
CONTAINS THE NUMBER OF OCCURANCES
OF THPb ITEM.

BITS 24-=35 IF THIS IS THE THIRD LEVEL OF |

n e OCCURS, THIS FIELD CONTAINS THE
NUMBER OF OCCURRENCE AT THE
SECOND LEVEL.

WORDS 18- 12-T‘0PI10NAL ~ USED ONLY IF THE ITEM IS EDITED.

BITS =5 THE PICTURE SIGN CHARACTER, IN
| SIXBIT
BITS 6511 THE PICTURE FLOAT OR SUPPRESSION

CHARACTER, IN SIXBIT.

THE REMAINDER OF THE FIELD IS COMPOSED OF 4-BIT BYTES
TO BE USED BY THE PICTURE EDITING ROUTINE AT OBJECT
TIM  THE VALUES FOR THESE BYTES ARE:
: p@ - INSERT AN ALPHA CFARAC1ER
(X OR A2

@] - INSERT A NUMERIC CHARACTER (9)
@2 = SUPPRESS (Z OR *)

B3 = FLOAT ($,+,=)

@4 - INSERT A COMMA

M5 = INSERT A SPACE (B)

P8 = INSERT A ZERO (DD

@7 = INSERT A CURRENCY SIGH
{@-= INSERT A SIGN (+,=)

il = INSERT A DECIMAL POINT
12 = INSERT "CR"

{3 = INSERT "DB”

14 = UNUSED

15 = UNUSED

16 = UNUSED

17 TERMINATE EDITING
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CONTAB - CONDITION-NAME TABLE

USED BY:

ENTRY SIZEs

INITIAL CORE
ALLOCATION:

CONTENTS

PHASES C, D, E
VARIABLE

5¢ WORDS

CONTAB CONTAINS INFORMATION ABOUT 88~LEVEL ITEMS IN THE

DATA DIVISION
DETAILED DESCRIPTION

WORD 1z

BITS ©-2
- BITS 3-117

BITS 18-35
BITS 0-17

BITS 18=35

ALWAYS 2 1o IDENTIFY THE TABLE
POINTER TO MNAMTAB EHTRY FOR THIS
ITEM

TABLE- LIMh 0 ANOLHER IIEM WITH
THE SAME NAME ™

TABLE=LINK TG THE DATAB ITEM
FOX WHICH THIS ITEM IS A CON-
DITION-NANE

THE NUMB3ER OF LITERAL ENTHLES

THE ntlAINING WORDS CONTAIN THE VALUE OR VALUES FOR THE

COHDITIONSe
BIT 5

BIT I
BIT 2

THE FIRST WORD OP EACH VALUE ENTRY HAS:

A | INDICATES THAT THIS VALUZ I
THE FIRST OF A RANGE (" VALUE 1S A
THRU B™). ‘

THE VALUE IS A FIGURATIVE CONSTANT

0 A LLW

|
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5,3 CONTAB CONT'D)

IF THIS IS NOT A FIGURATIVE

CONSTANT, THIS IS A TAG NUMBER.

IF THIS IS A FIGURATIVE CONSTANT

THE BITS HAVE THE FOLLOWING MEANINGS:
BIT 3 "SPACE", "SPACES”

BIT 4 "ZERQ", "ZEROES", “ZEROS"

BIT 5 "QUOTE", "QUOTES™"

BIT 6 "HIGH-VALUE", "HIGH-VALUES"
BIT 7 " LOW-VALUE", "LOW=VALUES™

BIT 8-17 NOT USED

BITS 3-17
SAME AS @-17 FOR SECOND PART OF " THRU"

BITS 18-35




6.3

PROTAS - PROCEDURE- NAME DESCRIPTOR TABLE

CoB211.04
PAGE 16

USED 3Y:  PHASES D,E,F,G

ENTRY SIZE: 4 WORDS
INITIAL CORE

ALLOCATION: 40% WORDS (18% ENTRIES)

CONTENTS

PROTA5 CONTAINS INFORMATION ABOUT PARAGRAPH AND»SECTION NAMES,

DETAILED DESCRIPTION
WORD 1{W -

BITS 9-2

| BITS 3-17

BITS 18-35
JORD 2:

BITS 8-17

Sl

BITS 18-35

ALWAYS 4 TO IDENTIFY THE TABLE
POINTER TO THE NAMTAR ENTRY FOR

THIS ITEM

 TABLE-LINK TO ANOTHER ITEM WITH

THE SAME NAME.

CIF THIS IS A PARAGARAPH-NAME,

- THIS FIELD IS & TABLE-LINK TO

THE PROTAB ENTRY COJTAINING THE
SECTION=NaME FOR TdA& SECTION CON-
TAINING THIS PARAGrAPH,

. IF THIS-IS A SECTION NaME, THIS

FIELD CONTAINS THE- WORD NUM3ER 1IN
GENFIL WHICH CONTAINS THE SECNAM
OPERATOR FOR THE NEXT SECTION; OR

~ZERO IF THIS IS THE LAST SECTION.

- THE LOCATION ASSIGNED TO THE FIRST
~ INSTRUCTION GENERATED FOR 1THIS
PARAGRAPH 0OR SECTION.
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(6.3 PROTA3 CONT'D)
- \
WORD 3¢ ‘
| | BITS @-17 PARAMETER ADDRESS FOR ALTER WORD
BITS 18-24 THE SECTION PRIORITY NUMBER
I N— (0 1F RESIDENT)
BIT 25 ITEM IS A SECTION (8) OR PARAGRAPH
SR (1) NAME |
BIT 26 EXIT REQUIRED (REFERENCE IN " THRU"
TR CLAUSE OF A "PERFORM")
BIT 27 ITEM IS DEFINED
BIT 28 PARAGRAPH IS ALTERABLE
BIT 29 AN OBJECT OF AN ALTER IS IN THE
: CURRENT SEGMENT ‘
BIT 36 AN OBJECT OF AN ALTER IS IN
| ANOTHER SEGMENT
BIT 31 © REFERENCED IN THE DECLARATIVES
BIT 32 LTEM IS IN THE DECLARATIVES
BIT 33 THIS IS MULTIPLY DEFINED
BIT 34 THIS TERMINATES WITH AN
T UNCONDITIONAL TRANSFER
BIT 35 | THIS SECTION HAS APPEARED AS A SECNAN
T ARGUMENT BEFORE.
WORD 4:
L ' RELATIVE ADDRESS OF AN EXIT WORD
CRH THIS 1S THE RELATIVE ADDRESS OF AN

ENTRY IN FLOTAB.




T6d

coBall.o4
PAGE 18

EXTAB - EXTERNAL-NAME TABLE

USED BY: PHASES DyE,F, G
ENTRY SIZE: 2 WORDS

INITIAL CORE

ALLOCHTION. 49 WORDS (20 ENTRIES)

CONTEJTS

EXTAB CONTAINS INFORMATION ABOUT NAMES OF EXTVRNAL ROUTINES.

DETAILED DESCRIPTION

WORD 1:
~ BITS 0-2
BITS 3-17
 BITS 18-35
JORD a: ‘
. BIT O
. BIT I
. BIT 2
BITS 3-17
BITS 18-35

ALWAYS 5 TO IDENTIFY THE TABLE
POINTER TO NAMTAB ENTRY FOR THIS

NAME |
TWBLE-LINK TO ANOTHER ITEM WITH

THE SAME NAME

A 1-BIT IF THE ENTRY IS REFERENCED
BY A NON-RESIDENT SEGMENT.

OP-SYS (8) Ok USER (1) NAME

THIS 1S THE PROGRAM-1D.,

NOT USED

LOCATION CF PREVIOUS REFERENCE
TO THIS ROUTINE (USED AT ASSEMBLY
TIMED ‘
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3. WNETAB - MNEMONIC-NAME TABLE
-1, USEp BY:  PHASES B,D,E
ENTRY SIZEs 2 WORDS
INITIAL CORE
ALLoCATION: 40 WORDS (2@ ENTRIES) .
8.2 CONTENTS CONTAINS INFORMATION ABOUT MNEMONIC- NAMES FOUND IN
< E SPECIAL- NAMES PARAGRAPH IN THE ENVIRONMENT DIVISION.
5.3 DETAILED DESCRIPTION 1 |
| WORD 1t
 BITS ¢-2 ALWAYS 7 TO IDENTIFY THE TABLE
BITS 3-17 POINTER TO NAMTAB ENTRY FOR
TR  THIS ITEM S
BITS 18-35 TABLE-LINK TO ANOTHER ITEM WITH
B THE SAME NAME.
T J4ORD 23
j BIT @  "SUITCH"
| BIT I “SYITCH ON STATUS"
§ BIT 2 "SYITCH OFF STATUS”
| BIT 3  "CONSOLE"
| B
| BIT 4 " CHANNEL™
BITS 5-29 - NOT USED
BITS 30-35 IF BITS @, | OR 2 ARE & I,

THIS IS A SWITCH NO. IF BIT 4
1S A 1, THIS IS A CHANNEL NO.
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RESTAB - RESULT TABLE

USED BY: PHASE E

ENTRY SIZE: 2 WORDS

INITIAL CORE
ALLOCATION: 20 WORDS (1@ ENTRIES)

CONTENTS

RESTABJCONTAINS INFORMATION ABOUT "RESULT" OPERANDS
AND ENABLES PHASE E TO GENERATE BETTER CODE,

DETAILED DESCRIPTION:

JORD 1: oy

81T @ RESULT IS TO BE ROUNDED

BITS 1-17  NOT USED |

BITS 18-35  ABSOLUTE ADDRESS OF AN ENTRY 1N EOPTAB
WORD 23 p

BITS 6-17  WUNBER OF INTEGRAL PLACES Iy ITEM

BITS 18-35  NUMBER OF DECIMAL PLACES In ITEM
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VALTAB - VALUE TABLE

USED BY: . PHASES B,C

ENTRY SIZE: | VARIABLE

INITIAL CORE
ALLOCATION: - 100 WORDS

CONTE JTS

VALTAL HOLDS THE LITERALS FOUND IN THE " VALUE" CLAUSE

IN THE DATA DIVISION WHILE A RECORD IS BEING PROCESSED,
AND OTHER MISCELLANEOUS LITERALS WHILE THERE ARE NEEDED
(E.G. FILE-LIMITS, VALUE OF 1D)» THE TABLE I5 CLEARED

WHEN THE INFORMATION CAN BE WRITTEN OUT ONTO THE ASSEMBLY

INPUT FILE.
DETATLLD DESCRIPTION

EACH VALUF IS PLACED 1N ONE OR MORE WORDS. THE FIRST WORD
HAS THE NUMBER OF CHARACTERS IN BITS @-6; THE REMAINDER
OF THAT WORD, AND THE FOLLOWING WORDS, CONTAIN AN ASCIT

STRING.
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I, LITAB - LITERAL TABLE
1.l USED BY: PHASE F
) ENTRY SIZE: VAR IABLE

INITIAL CORE
ALLOCATION: 190 WORDS

1.2 CONTENTS

LITAB CONTAINS INFORMATION ABOUT LITERALS GENERATED BY
THE CODE GENERATION PHASE, AT EACH SEGMENT BREAK, THE
TNFORMATION IS WRITTEN OUT INTO AN ASSEMBLY INPUT FILE,
AND THE CONTENTS OF THE TABLE ARE FLUSHED.

113 DETAILED DESCRIPTION

EACH ENTRY CONSISTS OF A HEADER WORD FOLLOWED BY WORDS
CONTAINING THE LITERAL VALUES

IN PHASE C, THE HEADER WORD CONTAINS:

3115 9-5  NOT USED
o 31T 6 NON-SIXBIT - | N
BIT 7 | ALL |
BIT 8 %‘ NUMERIC
S1T 10 NUMERIC LITERAL HAS AN IMBEDDED
DECIMAL POINT
BITS 11-17 NUMBER OF CHARACTERS IN THE LITERAL
Bzfs 18-35 NUMBER OF WORDS CONTAING THE LITERAL
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t11.3 CONT'D

IN PHASE E, THE HEADER WOKD CONTAINS:

LH A CODE TO DETERMINE TYPE OF CONSTANT:
| 1 - XwD ‘

2 - BYTE POINTER

3 = ASCII

4 = SIXBIT

5 - 1-WORD DECIMAL

6 - 2-WORD DECIMAL

7 - FLOATING POINT

1@- OCTAL
™ NUMBER OF WORDS CONTAINING
i o DATA i \

DATA WORDS ARE DESCRIBED IN MEMO 100-350-010, ENTITILED
" FILE STRUCTURE FOR THE PDP-1@ COBOL COMPILER",
PARAGRAPHS 2.8.4, 2.8.5 AND 2.8.6,

B
i
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TAGTAS - GENERATED TAG TABLE

USED BY: - PHASES E,G

ENTRY SIZE: HALF-WORDS

INITIAL CORE |
ALLOCATIONﬂ;‘ OVERLAYS GRPTAB

CONTENTS

TAGTAB CONTAINS THE OBJECT TIME LOCATION FOR EECH
GENERATED TAG OF THE FORM ZNNNNN, IN ORDER BY
NUMBER (E.G. 709080 IN LH OF WORD 1, 700080]

IN RH OF WORD !, 7086820 IN LH OF WORD 9).

FOR EACH HALF-WORD, THE HIGH-ORDER BIT IS

@ IF THE ADDRESS IS RELATIVE TO THE RESIDENT
AREA, AND i IF RELATIVE TO THE NON=-RESIDENT
AREA. | |
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ALTAG - ALTER

USED BY:
ENTRY SIZE: |
INITIAL CORE

ALLOCATION:

CONTENTS

CoBP11.04
PAGE 25
TABLE

PHASE E
1 WORD

2@ WORDS

ALTAR CONTAINS INFORMATION TO AID IN PROCESSING GO'S
WHICH ARE ALTERED. ‘ ' .
INFORMATION WILL BE WRITTEN OUT ONTO THE IMPURE ASSEMBLY
INPUT (FOR RESIDENT SEGMENT), OR NON-RESIDENT

ASSEMBLY INPUT FILES (FOR NON-RESIDENT SEGMENTS

DET-ILED DESCRIPTION

~ WHEN A SEGMENT BREAK OCCURS. ‘

RH IS PROTAB LINK (@), OR

BITS 21-35

Lo

BIT O
T SPECIAL TAG (1),
BITS 1-20 NGT USED
RELATIVE ADDRESS OF PROTAB ENTRY,

03 SPECIAL TAG NUMBER.
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[

SECTAB - SEGMENT TABLE

USED BY: PHASES DyE,G

EWTRY SIZES 2 WORDS

INITIAL CORE e
ALLOCATION: 208 WORDS

CONTENTS

SECTAB IS USED FOR TEMPORARY STORAGE DURING PHASE D.
DURING PHASES E AND G, SECTAB CONTAINS THE 0BJECT TIME
STARTING ADDRESSES FOR CERTAIN TABLES, THERE I3 ONE ENTRY
FOR EACH SEGMENT; THE FIRST ENTRY IS5 FOR THE RESIDENT
SEGMENT, THE REMAINDER FOR EACH NON=-RESIDENT SEGMENT,

DETAILED DESCRIPTION

WORD 1t

LH STARTING ADDRESS FOR LITERALS
RH NOT USED
WORD 2% - o
oo NUMBER OF ALTAS ENTRIES FOR THIS
g SEGMENT
. RH STARTING ADDRESS OF ALTER ADDRESS AT 0B3JECT
B TIME. y
%
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FLOTAB - PROCEDURE DIVISION FLOW TABLE

USED BY:  PHASES D,E
ENTHY gIZE““‘ 2 WORDS
INITIAL CORE

ALLOCATION: = 288 WORDS (108 ENTRIES)

CONTENTS | J‘UM

FLOTAB IS USED TO ENABLE PHASE D 10 RESOLVE UNQUALIFIED
QEFE‘?ENCES.

DLTATLED DESCRIPTION

WORD 1: i
BIT 0  PROCEDURE NAME DEFINITION
‘BIT‘f“ ENTRANCE PROCLDURE NAME FOR A PERFORM
“BIT 2 EXIT PROCEDU?E NAME FOR A PERFORM
BIT 3 SUBJECT OF AN ALTER.
BIT 4‘ 0BJECT OF AN ALTER
‘BIT 5~u OBJEcj OF A GO OR GODEP
3ITS s 1§ NOT USED |
BIT 17 REFERENCE OCCURED IN DECLARATIVES
KSITS ¥8w35 PnOTAB LINK
NORD‘ZQk” |

51T @ NOT USED |
MéITS 1415 RELATIVE ADbREss OF NAMTAB ENTRY
BITS 16 28 LINE NUMBER |

"‘;EITS 29-35 CHA?ACTER POSITION
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SUBROUTINE CALLING SEQUENCES
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'

THE 1NFORMATION IN THIS MEMORANDUM IS
SUBJECT TO CHANGE WITHOUT NOTICE AND
SHOULD NOT BE CONSTRUED AS A COMMIT=
MENT BY DIGITAL EQUIPMENT CORPORATION,
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CENERAL

IYPES OF SUBROUTINES = THE OPERATING SYSTEM SUBROUTINE
FALL INTO 6 BROAD CATEGORIES: o |

1
2)
3)
4)

\
/

INPUT=OUTPUT

COMPARISON ROUTINES USED BY THE "IF" VERB
DOUBLE-PRECISION ARITHMETIC |
CONVERSION OF DATA FROM ONE USAGE TO ANOTHER

EXPONENTIATION

€y MISCELLANECUS

CALLING SEQUENCE USED BY COBOL OBJECT CODE = THE MAJORITY
OF THE OPERATING SYSTEM SUBROUTINES ARE CALLED WITH Uuo®s,
THE REMAINDER WITH A PUSHJ 17, A UUO HANDLER DETERMINES
WHICH ROUTINE IS WANTED BY EXAMINING THE OP=CODE AND AC-
CUMULATOR FIELDS OF THE UUO, THE UUO HANDLER THEN CALLS
THE APPROPRIATE SUBROUTINE WITH A PUSHJ 1750

THE UUO MAY BE FOLLOWED BY ONE OR MORE PARAMETERS, DEPEND-
ING UPON THE SUBROUTINE TO BE ENTERED., ALL SUBROUTINES WILL
RZTURN TO A PLACE IN THE UUO HANDLER WHICH WILL THEN RETURN
T0 THE MAIN-LINE OBJECT CODL AT THE LOCATION FOLLOWING THE
LAST PARAMETER. THE RETURN POINTS IN THE UUO HANDLER AREs

{3 RET.! = RETURNS TO THE LOCATION OF THE UWO +1
2) RET.2 = RETURNS TO THE LOCATION OF THE UUO +2
3) RET.3 = RETURNS TO THE LOCATION OF THE UUO +3

ONE OF THE FIRST THINGS DONE BY, THE UUO HANDLER IS TO PUT
THE UUO INTO ACCUMULATOR IS. THE L.OCATION OF A BLOCK

OF FROM ONE TO THREE PARAMETERS 15 SPECIFIED I# THE ADDRESS
FIELD OF ACCUMULATOR 163 THAT LOCATION IS USED TO LOAD

FROM ONE TO THREE ACCUMULATORS. THE UUO, HANDLER HAS THREE
ENTRY POINTS TO AID IN LOADING THE ACCUMULATORS:

i

1>.SET.1jL LOAD "AC 13

2) SET.2

LOAD AC®S 13 & 14,

3y SET.3 - LOAD AC'S 13, 14 & 15

1S
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(1, GENERAL CONT'D)

1.3 CALLING SEQUENCE FROM NON=COBOL OBJECT CODE.

THE UUOSUSED DY COBOL IS REPLACED BY THLE FOLLOWING
CODE: : i ‘ \
‘MOVEI ~ 16,<ADDRESS OF PARAMETERS>
- PUSHJ §7,<ROUTINE>

[
@
e

LOCATION TABLES USED BY UU0 HANDLER

THE UUO HANDLER USES NINE TABLES TO CONVERT THE UUO OP-
CODE AND ACCUMULATOR FIELDS INTO SUBROUTINE ADDRESSES.
THESE TABLES ARE GENERATED AS PART OF THE OBJECT PROGRAM ‘
5Y THE COMPILER. EACH ENTRY IN THE TABLES IS A HALF=WORD i
CONTAINING THE ADDRESS OF A SUBROUTINE, IF THAT SUBROUTINE R
S NEEDED BY THE OBJECT CODE, OR ZEROES IF THAT SUBROU- | |
TINE IS NOT NEEDED., THE UUO HANDLER USES TABLE UUOcljseses i
UiJ0.5 WHEN THE OP=CODE IS 88150005011 RESPECTIVELY, THE .
ACCUMULATOR FIELD IS THEN USED TO DETERMINE WHICH ENTRY Nt
CONTAINS THE DESIRED ADDRESSs IF THE ACCUMULATOR FIELD i
CONTAINS @8, THE LEFT=HALF OF THE FIRST WORD IS USED; IF o
THE ACCUMULATOR FIELD CONTAINS 17, THE RIGHT=HALF OF THE
EIGHTH WORD IS USED, ETC. |

' i " .

R . .

! v . |
i i |
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ADDRESS FIELD:

o . st
I OF PAGE 4
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o

INPUT=-OUTPUT ROUTINES

A DETAILED‘DESCRIPTION OF THE TABLES USED BY THESE
SUBROUTINES MAY BE FOUND‘LN‘CHAPTER g OF THE COBOL MANUAL .
i ‘ "H;‘j““‘ L ‘ ‘

OPEN,

USE - OPEN. IS USED TO INITIALIZE A FILE FOR LATER PROCES=

SING. ¥
CALLING SEQUENCE |

Op-CODE: 961

AC~FIELD: RIT@ - OPEN FOR OUTPUT
.~ BITL = OPEN FOR INPUT
i BIT2 - REWIND GPTION, 1=NO REWIND
| BIT3 -~ ALWAYS 8

. ADDRESS OF AN OBJECT=TIME FILE TABLE

P

CLOSE. ‘ |
r ! o

USE - FINALIZE THE PROCESSING OF A FILE

CALLING SEQUENCE .

OPCODE: 8081 o

AC-FIELD:  BIT@ = CLOSE FILE(O) OR REELCL)
L ~ BITL = "CLOSE WITH LOCK"™ )
' BIT2 = REWIND OPTION, 1=NO REWIND
. BIT3 = ALWAYS I

ADDRESS FIELD: ADDRESS OF AN OBJECT-TIME FILE TABLE
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(2. INPUT-OUTPUT ROUTINES CONT®D)

USE = DISPLAYjA FIELD UPON USER’S CONSOLE

CALLING SEQUENCE

OPCODE:
AC=-FIELD:

ADDRESS=FIELDs

PARAMETER

BITS 0-5%

BIT 6%
BIT 7¢

BITS 8=17s
BITS 18=35:

™
-

302 ' I | )
o0 |
ADDRESS OF THE PARAMETER | |

THE BYTE POINTER RESIDUE FOR THE BYTE
PRECEDING THE FIRST CHARACTER OF THE FIELD
TO BE DISPLAYEDo

“ THE FIELD IS NUMERIC, SUPPRESS LEADING

SPACES
PUT OUT A CARRIAGE-RETURN, LINE=FEED

' AFTER THE FIELD.
. SIZE OF THE FIELD.

LOCATION CONTAINING THE FIRST CHARACTER
OF THE FIELD.
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265

2051

26202

205693

 2.5,4

ACEPT.
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INPUT=O0UTPUT ROUTINES CONT ‘D)

USE - READ A FIELD FROM THE USER"S CONSOLE

CALLING-SEQUENCE

OP- CODE:
AC= FIELD:

ADDRESSBFIELD:

PARAMETER FOR
BITS @ 5
BIT o

BIT 7{*E E‘{

BITS 8-17:
BITS 18-35:
THE RESULT IS
PARAmEfER FOR
BITS 0-5¢

BIT 62
BIT 72
BITS 8=17:
BITS 18-35:

eo2

g1

ADDRESS OF THE PARAMETER
NUMERIC FIELDS

NOT USED

ALWAYS I
SKIP TO END OF LINE AETER ACCEPTING

SIZE OF FIELD
NUMBER OF DECIMAL PLACES
RETURNED IN ACCUMULATCRS 8&1.
NON=-NUMERIC FIELDS
THE BYTE POINTER RESIDUE FOR THE BYTE

PRECEDING THE FIRST CHARACTER INTO WHICH

TO PLACE THE DATA.
ALWAYS 0

SKIP TO END OF LINE AFTER ACCEPTING
'SIZE OF THE FIELD

LOCATION TO CONTAIN THE FIRST CHARACTER
OF THE FIELD,
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2. INPUT-OUTPUT ROUTINES CONT'D)

2.6 READ. ‘ |
2,6.1 USE - READ A RECORD FROM A FILE

2.6.2 CALLING SEQUENCE
WORD 1t

OP=CODE: B02
AC=FIELD: 92 | 1
ADDRESS=FIELD: ADDRESS OF AN OBJECT-TIME FILE TABLE ]
WORD 23 | | i
NORMAL REIURN 1
WORD 33 o I
READ., RETURNS HERE IF "AT END" OR "INVALID KEY" PATH IS TO ;
BE TAKENw | ]
2,7 WRITE, )
2,7.1 USE - WRITE A RECORD ONTO A FILE WITH NO "ADVANCING". | . {
i

2.7.2 CALLING SEQUENCE
WORD 13

e pmeme e TR

OP=CODE: = @02 o )
AC-FIELD: 03 |
ADDRESS- FIELD: ADDRESS OF AN OBJECT-TIME FILE TABLE
oo WORD 2«\u“';g PRESENT ONLY FOR FILES WITH VARIABLE LENGTH RECO 5
'BITS O=11 SIZE OF RECORD, IN CHARACTERS f
 BITS 12=35 - NOT USED |
WORD 3: N |
NORMAL RETURN S ) o
WORD 45 | ;

IF ACCE::S MODE™ IS RANDOM, RETURN HERE
IF "INVALID KEY"™ PATH IS TO BE TAKEN,
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(2 INPUT=0UTPUT ROUTINES CONT°D)

2.8,1  USE = WRITE A RECORD ONTO A FILE, WITH “ADVANCING™,
0.8.2  CALLING ”EGUENCE
WORD 1g |
0P=CODEs 002
AC-FIELD: 04
ADDRESS-FIELD: ADDRESS OF AN OBJECT= ~TINE FILE TABLE
WORD 2:¢ |
BITS @=11 | RECORD szzﬁg IN CHARACTERS
BIT 12 RH HAS A CONSTANT (8) OR Al ADDRESS (1.
BIT i3 | WRITE BEFORE ¢1) OR AFTER (@ ADVANCING
BITS 14-17  THIS 1S THE CHANNEL IN A PRINTER
© CONTROL=TAPE TO WHICH TO ADVANCE.
BITS 18-35  IF BIT 12 s B, THIS IS THE NUMBER OF CHARACTERS
TO EMIT, U [

iF BIT 12 IS I, THIS IS THE ADDRESS OF A LOCATIO

N CONTAINING

THE NUMBER OF CHARACTERS TO EMIT.

SEEK. .
USE - MOVE AN ARM ON A DISK=PACK

CALLING SEQUENCE
OP=CODE: 002

AC=FIELDs ! @5

ADDRESS@FIELDS ADDRESS OF AN OBJECT=TIME FILE TABLE
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COMPARISON ROUTINES - QP=CODE 063

comp.

USE - COMPARE TWO FIELDS FOR RELATIVE VALUE; ASCII VS.
ASCIT OR SIXBIT VS, SIXBIT

CALLING SEQUENCE

WORD 1z
AC=FLELDs 16}
ADDRESS-FIELD: ADDRESS OF FIRST PARAMETER

WORD 23 RETURN IF "A"<"B"

- WORD 33 RETURN IF TAYRTR™

WORD 4: RETURN IF "A"="B"

PARAMETERS
WORD 1: BYTE POINTER FOR OPERAND “A"

WORD 237

- BITS @=5 BYTE POIWTER RESIDUE FOR OP=-
‘ ! ERAND "B7
BITS 6=17 . SIZE OF BOTH "A™ AND "B”
BITS 18=35 ADDRESS OF LOCATION CONTAIN=
ING FIRST CHARACTER OF "B"
ChpP. 768

USE = COMPARE AN ASCII FIELD VS. A SIXBIT FIELD

CALLING SEQUENCE =-IDENTICAL TO 3.1.2 EXCEPT THAT AC- FIELD
is o1

PARAMETERS = IDENTICAL TO 3013
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(3, COMPARISON ROUTINES CONT'D)

3.3 SPAC.6

3.3.1° USE - COMPARE A SIXBIT FIELD AGAINST SPACES
3.3.2  CALLING SEQUENCES | v

WORD 1:
AC- FIELDs 02 -
ADDRESS=-FIELD: ADDRESS OF A PARAMETER

WORD 2: RETURN IF THE FIELD IS NOT ALL SPACES
WORD 3: RETURN IF THE FIELD IS ALL SPACES

5.3.3  PARAWETER
BITS 6-5 - BYTE POINTER RESIDUE FOR THE FIELD
BIT 6 ‘f   FIELD IS SIGNED
BITS 7=17 © SIZE OF THE FIELD
BITS 18-35  ADDRESS OF THE LOCATION CONTAINING THE
:  FIRST CHARACTER OF THE FIELD
3.4 NUM.S . . .

3edol USE = DETERMINE IF A SIXBIT FIELD IS NUMERIC, I.E. CONTAINS
ONLY THE DIGITS B8=9.

3edel CALLING SEQUENCE

WORD 13 -
AC=FIELD:s 23
‘ADDRESS*EIELD: ADDRESS OF A PARAMETER

WORD 2: RETURN IF THE FIELD IS NOT NUMERIC
WORD 3°‘RETURN IF THE FIELD IS NUMERIC

3.4463 PARAMETER - SEE 5s363
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(3., COMPARISON ROUTINES CONT'D)

365 ALF .6

36561 USE - DETERMINES IF A SIABIT FIELD IS ALPHABETIC, I.E.
CONTAINS ONLY THE LETTERS #A=Z AND BLANIK. O '

3.5,2  CALLING SEQUENCE
YoRD 13 '
 ACeFIELDs 04
 ADDRESS-FIELDg ADDRESS OF A PARAMETER
WORD 2: RETURN IF THE FIELD IS NOT ALPHABETIC
WORD 3: RETURN IF THE FIELD 1S ALPHABETIC

3.5.3 PARAWETER = SEE 3,303

3.6 7ERC.6 S ) | -
5.6.1 USE - DETERMINE IF A SIXBIT FLELD CONTAINS THE VALUE ZERO.
3.6.2  CALLING SEQUENCE
WORD 13 | - :
AC=FIELDs a5
ADDRESS~-FIELD: ADDRESS OF A PARAMETER
WORD 23 RETURN IF THE FIELD IS NOT ZERO
WORD 3: RETURN IF THE FIELD IS ZERO

PRSI PARAMETER = SEE 30343
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(3, COMPARISON ROUTINES CONT'D)

36763

36863

P0S.6

USE - DETERMINE IF A SIXBIT FIELD CONTAINS A POSITIVE
VALUE N -

CALLING SEQUENCE

WORD I
AC=FIELD: 86
ADDRESS-=FIELD: ADDRESS OF A PARAMETER

WORD 23 RETURN IF THE FIELD IS NOT‘POSITIVE
WORD 32 RETURN IF THE FIELD IS POSITIVE

PARAMETER = SEE 36363

NEG. 6

USE = DETERMINE IF A SIXBIT FILELD CONTAINS A NEGATIVE
VALUE

CALLING SEQUENCE
WORD 13
AC-FIELD: 07 ' |
 ADDRESS-FIELD: ADDRESS OF A PARAMETER
WORD 2: RETURN IF THE FIELD IS NOT NEGATIVE
WORD 3: RETURN IF THE FIELD IS NEGATIVE

PARAMETER = SEE 3.3.3
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(3, COMPARISON ROUTINES CONT D)

3.9

3.10
3,121

3,132

SPAC.7, NUM.7, ALF.7, ZERO.7, POS.7, NEG.7 ARE IDENTICAL
TO SPACo6seses NEGe§ EXCEPT THAT THE FIELD IS ASCII.  THE
AC=FIELD FOR THE UUO IS 12 THRU 15, RESPECTIVELY.

COMP.D |
USE - COMPARE TWO DOUBLE-PRECISION FIELDS FOR RELATIVE VALUE

CALLING SEQUENCE = "A™ OPERAND IS IN ACCUMULATORS @ AND |
WORD 13
 AC=FIELD: - 16

- ADDRESS=FIELD: ADDRESS OF THE FIRST WORD OF
A TWO=WORD "B"™ OPERAND

WORD 2: RETURN IF "A"<"B"
WORD 3: RETURN IF "A">"B"

WORD 4: RETURN IF "A"="B"
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DOUBLE-PRECISION ARITHMETIC

NOMENCLATURE

THE_DOUDE- ~PRECISION ROUTINES ARE DIVIDED INTO FIVE

HPATEGORIL

1> ADDe ADD

2) SUB. SUBTRACT
33 MUL. WULTIPLY
4) DIV, DIVIDE

5> NEG.,MAG» ' NEGATE, ABSOLUTE VALUE

THE FIPST 4 CATEGORIES HAVE TWO DIGITS APPENDED TO DENOTE
THE SIZE OF THE OPERANDS, THE FIRST DIGIT IS THE SIZE OF
THE OPERAND CONTAINED IN THE ACCUMULATORS, THE SECOND DIGIT
18 THE SIZE OF THE OPERAND IN MEMORY. FOR EXAMPLE, ADD.Z21
ADDS 4 SINGLE=PRECISION NUMBER TO ACCUMULATORS AC & AC+1.
NEG., AND MAG, ALWAYS WORK WITH DOUBLE=PRECISION NUMBERS,
THE OP”RAND IS IN MEMORYg THE RESULT PUT INTO THE AC'S.

CALLING SEQULNCE

" SEE BELOUW

OPQCODE:‘KJ
AC=FIELD: AC OF ONE OPERAND, AND OF RESULT
ADDRESSwFIELD°‘ ADDRESS OF THE OPERAND

NAME ';y op ~CODE  FUNCTION .

NEG. 391921 NEGATE A DOUBLE PRECISION WORD
MAG. @22 GET MAGNITUDE OF DOUBLE~PRECSION NUMBER
ADD, 12 923 ADD DOUBLE TO SINGLE
ADD.21 24 ADD SINGLE TO DOUBLE
ADD.22 @25 _  ADD DOUBLE TO DOUBLE
SUB.12 026 SUBTRACT DOUBLE FROM SINGLE
SUB, 21 827 SUBTRACT SINGLE FROM DOUBLE
SUB,22 030 SUBTRACT DOUBLE FROM DOUBLE
MUL.12 231 MULTIPLY SINGLE BY DOUBLE
MUL.21 32  MULTIPLY DOUBLE BY SINGLE
MUL .22 633 MULTIPLY DOUBLE BY DOUBLE
DIV,11 034 DIVIDE SINGLE BY SINGLE
DIV.12 235 DIVIDE SINGLE BY DOUBLE
DIV.2 - B36 DIVIDE DOUBLE BY SINGLE
DIV.22 037 DIVIDE DOUBLE BY DOUBLE

S Ty e
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5.1

5.2

5621

5:2.2

5.204

CONVERSION ROUTINES

NOMENPLATURE

NO GENERAL NAMING SCHEME

COB317.04
PAGE 15

PARAMETERS = ROUTINES CONVERTING TO OR FROM DISPLAY FIELDS
USE PARAMETERS DESCRIBING THE FIELDS

PARAMETER A= 2 WORDS

WORD ¢ BYTE POINTER FOR "FROM" FIELD
WORD 25 =
BITS 8-5 BYTE POINTER RESIDUE FOR "TO"
| j FIELD
BIT 6 ALWAYS O
- BITS 7=17 SIZE OF BOTH FIELDS
ADDRESS OF LOCATION CONTAINING

' BITS 18=35

PARAMETER B - 1 WORD

BITS 18-35

~THE FIRST CHARACTER OF THE “TO"

FIELD

BITS 8-5 BYTE POINTER RESIDUE FOR "FROM"
S FIELD
BIT 6 A1 IF THE FIELD HAS AN OPERATIONAL
BITS 7-12 NOT USED
BITS 13=17 SIZE OF "FROM" FIELD

ADDRESS OF LOCATION CONTAINING

THE FIRST CHARACTER OF THE
"FROM" FIELD

PARAMETER C = 2 WORDS

WORD 13 BYTE POINTER TO SIGN BYTE OF °FROM® FIELD

WORD 2: BYTE POINTER TO SIGN BYTE OF °TO0° FIELD

\

SIGN




(5. CONVERSION ROUTINES

5.3

FUNCTION

C,D6D7 CONVERT
£,D7D& CONVERT
FIXe CONVERT
FLOT.! CONVERT
FLOT.2 CONVERT
GD6, CONVERT
GD7.,  CONVERT
PDE. CONVERT
PD7 . 'CONVERT

SI3N. MOVE SIGN FROM ONE D
MOVE. MOVE ASCII = ASCII, OR SIXBIT - SIXBIT

COBD17.04
PAGE 16

CONT 'D)

SIXBIT TO ASCII
ASCII TO SIXBIT

FLOATING=POINT TO 2=WORD COMPUTATIONAL
1=-WORD COMPUTATIONAL TO FLOATING=POINT
2=-4ORD COMPUTATIONAL TO FLOATING=POINT

SIXBIT TO COMPUTATIONAL
ASCII TO COMPUTATIONAL
COMPUTATIONAL TO SIXBIT
COMPUTATIONAL TO ASCII

CALLING'SEQUENCES

ROUTINE OP=CODE AC-FIELD

MOVE. po4
C.DED7 204
C.D7D6 04

sIGN. 994
FIXe 010
FLOT.1 013
FLOT.2  0l4
PDE. 015
PD7.  BL§
GDS., 017

GD7. 020

ADDRESS-FIELD

1Y) PARAMETER A
o1 - PARAMETER A
g2 ‘ PARAMETER A
B3 PARAMETER C -
OPERAND
OPERAND
OPERAND
- OPERAND
OPERAND
- OPERAND ~
OPERAND

ISPLAY FIELD TO ANOTHER

FROM

MEMORY
MEMORY
MEMORY
MEMORY
MEMORY
MEMORY
MEMORY
AC
AC
MEMORY
MEMORY

T0

MEMORY
MEMORY
MEMORY
MEMORY
AC
AC
AC
MEMORY
MEMCRY
AC
e




.2
€e246l

60262

OWED

DRESS

RESS

MISCELLANEOUS UU
OVLAY.
USE = READ IN AN
OF ALL ALTERED G
CONTROL TO A LOC
CALLING SEQUENCE
OP=CODE:
AC-FIELD:
ADDRESS=
PARAMETER |
BITS 0-17
BITS 18-19
BITS 20-26

BITS 27-28
BITS 29=35

PERF.
USE = SET UP A‘P
CALLING SEQUENCE

| OP=CODE3
AC-FIELD:

ADDRESS-

EXIT.

USE - RETQRN‘FRO

CALLING SEQUENCE
OP=-CODE:

AC-FIELD
ADDRESS=

COBO17,04
PAGE 17

0°'s

OVERLAY SEGMENT, RESET THE OBJECT
0'S (IF REQUIRED), AND TRANSFER
ATION WITHIN THE OVERLAY SEGMENTo

oes
H 2
FIELDe ADDRESS OF THE PARAMETER

ADDRESS OF LOCATION TO WHICH
CONTROL IS TO BE TRANSFERRED

NOT USED o
SEGMENT PRIORITY NUMBER FOR THE SEGMENT

CONTAINING THE GO

NOT USED o
SEGMENT PRIORITY NUMBER FOR THE

OVERLAY SEGMENT

ERFORM

012 SR '
S @0 = ANY AND ALL SUBSEQUENT OVERLAYS ALL
. o1 é NO OVERLAYS ALLOWED
17 = ALL OVERLAYS ALLOWED (SPECIAL FOR
- DEGLARATIVES)
FIELDe: ADDRESS OF THE~WORD TO CONTAIN RETURN AD

M PERFORMED CODE

1))
H 12
FIELDe: LOCATION OF A UORD CONTAINING RETURN ADD



5. MISCELLANEOUS UUO'S CONT'D)

S EXAle

"EXAMINE™ VERB
CALLING SEQJENCE

| WORD g -

; OP-CODEs

? AC=FIELDS

' rADDREsseFIELDe

j WORD 23

‘ BIT 1

1 BITS 2-5
"BITS 6=17
'BIT 18
~BIT 19
 BIT 20
'BIT 21
BITS 22-28

BITS 29-35

6,403 TALLY

L o ey S M ERY S Y R S S S REH]

COBB17.04
PAGE 18

6ad4l USE = PFRFORM THOSE OPERATIONS REQUIRED BY TRE COBOL

@25
g2

A BYTE POINTER TO THE FIELD TO
BE EKAMINED ‘ _ ‘

ur\ '

::SIGNED NUMERIC

NOT USED |
SIZE OF THE FIELD

EXAMINE FOR “LEADING™

EXAMINE FOR "FIRST” |
EXAMINE FOR "UNTIL FIRST"
"REPLACING”

THE CHARACTER TO EXAMINE FOR.,
THIS IS A SIXBIT CHARACTER IF
THE FIELD IS IN DISPLAY-6

USAGE, AN ASCII CHARACTER

IF THE FIELD IS IN DISPLAY=7
USAGE. |

THE CHARACTER TO REPLACE WITH,
AGAIN ELTHER IN SIXBIT OR ASCIL.

THE RESULT OF TALLYING IS RETURNED IN ACCUMULATOR 2.

ADDRESS OF A LOCATION CONTAINING
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(5. MISCELLANEOUS UUO'S CONT'D)

§.5 . »EDIT@s;}EDIIou

€.5.1 USE - MOVE A DISPLAY FIELD FROM ONE LOCATION TO ANOTHER,
‘ PERFORMING EDITING AS DIRECTED BY THE COBOL PICTURE CLAUSE.
EDIT.S 1S USED IF BOTH THE "FROM™ FIELD AND THE "TO" FIELD

ARE SIGNEDj; EDIT.U IS USED OTHERWISE.

5,5.2  CALLING SEQUENCE

WORD l: i
' OP=CODE: 05
| AC-FIELD: 20 FOR EDIT.S, @! FOR EDIT.U
| ADDRESS=FIELD: ADDRESS OF THE FIRST OF TWO
e OR THREE PARAMETERS

WORD 2¢ A |
. BITS @=5 BYTE POINTER RESIDUE FOR THE
ST » PICTURE MASK
. BITS 6=11 THE PICTURE SIGN CHARACTER

i IN SIXBIT. IF THE SIGN IS
A "a"_ THIS FIELD IS BLANK.
 BITS 12=17 THE PICTURE SUPPRESSION OR

o FLOATING CHARACTER, ‘IN SIXBIT.
IF THE CHARACTER IS "z* OR
"="_  THIS FIELD IS BLANK,

 BITS 18-35 THE ADDRESS OF THE LOCATION
K CONTAINING THE FIRST MASK
CHARACTER.

<

§.,5,3  PARAMETERS

EDIT.S YAS ALL THREE PARAMETERS, EDIT.U HAS ONLY THE
SECOND AND THIRD. .

PARAMETER ONE = BYTE POINTER* TO THE SIGN CHARACTER OF THE
‘ o “FROM" FIELD

PARAMETER TW0O =- BYTE POINTER TO THE CHARACTER PRECEDING THE
P e FIRST CHARACTER OF THE “FROM" FIELD

PARAMETER THREE = BYTE POINTER TO THE CHARACTER PRECEDING
e L THE FIRST CHARACTER OF THE "TO0" FIELD.
H IF THE RESULT FIELD IS "BLANKED WHEN ZERO",
o BIT 12 WILL BE A 1.
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g, MISCELLANEOUé‘UUO'S CONT D)

:l‘

€.5.4  MASK FIELD

THE MASK IS A STRING OF 4=-BIT BYTES WHICH DIRECT THE
EDITINGG‘ THE VALUE OF THOSE BYTES ARE:

- B8O INSERT AN ALPHA CHARACTER (X5 A)
Pt INSERT A NUMERIC CHARACTER (9)
g2 ZERO SUPPRESS (Zs%*) .
23 FLOAT ($$,++y==)

24 - INSERT A COMMA (D)

g5 . INSERT A BLANK (B)

g6 INSERT A ZERO (@)

‘37  INSERT A CURRENCY SIGN (%

1@ INSERT A SIGN (+,=)

it INSERT A DECIMAL POINT ()

12 INSERT A CREDIT SYMBOL (CR)
13 . INSERT A DEBIT SYMBOL (DB

14=16  UNUSED
17 | TERMINATE EDITING
. |
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(6. MISCELLANEOUS UUO’S CONT'D) R
6.6 suBSC. | ‘ |
< 6.1 USE - CREATE A BYTE POINTER TO AN ELEWENT 1 AN ARRAY
AND PLACE IT IN ACCUMULATOR 12
6.6.2  CALLING SEQUENCE |

OP=CODE: oS
AC=FIELD: 23
ADDRESS=FIELD: ADDRESS OF PARAMETER BLOCK

6.6.3  PARAMETERS

WoRD 1z BYTE POINTER FOR ARRAY ELEMENT (1,1,1)
WORD 2¢ -
Pl1Te =17  NUMBER OF SUBSCRIPTS

BITS 18=23  NOT USED : ‘ :
BITS 24=35 A CONSTANT TO BE PLACED IN BITS 6=17 OF RESULTIN

G
.~ BYTE POINTER.
WORDS 3= N ~ TWO WORDS FOR EACH SUBSCRIPT
1) LH‘M‘g“”W‘ADDRESS OF “"DEPENDING®™ VARIABLE (@ IF NONE)
RH ~ ADDRESS OF THE SUBSCRIPT
oy LH (\ sI7E OF THE ITEM HAVING THE OCCURS CLAUSE
RH  BIT 18: SUBSCRIPT IS | ITTERAL (@) OR DATA=NAME (I
) R | | ‘
. BITS 19=29 . NOT USED * ‘
~ BITS 21=35 © MAXIMUM ALLOWED VALUE FOR
i ~ SUBSCRIPT ("OCCURS™ AMOUNT)
6.7 SIZE.1, SIZE.2, SIZE.3

761 USE - DETERMINE IF AN ITEM WILL CAUSE A SIZE ERROR.
SIZE.1 IS USED IF-AC®S ARE | WORD, LITERAL IS 1 WORD.
SIZE.2 IS USED IF AC®S ARE 2 WORDS, LITERAL IS 1 WORD.
;SIZEQS 1S USED IF AC’S ARE 2 WORDS, LITERAL IS 2 WORDS.

6.7.2 CALLING SEQUENCE
OP-CODEs 805 . |
AC~FIELD: 04,805,086 RESPECTIVELY

N FESE-FIELD: ADDRESS OF ACCUMULATOR (THE HI=ORDER ONE IN THE

CASE OF 2. 8
8763 PARAMETER‘WORD ¢(FOLLOWING UUO)

LK~ ADDRESS OF RETURN LOCATION IF SIZE ERROR OCCURS
" RH  ADDRESS OF LITERAL TO BE COMPARED AGAINST




(6. MISCELLANEOUS UUO'S CONT°D)

6862

€e5

€51

i . COBB17.04
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E.C3C1,E.C3C2

USE - EXPONENTIATE A FLOATING-POINT NUMBER.
NOTE THAT THE RESULT IS ALUAYS FLOATING POINT.

EaC3Ci‘RAISES‘A FLOATING=POINT NUMBER TO AN INTEGRAL POWER,
E.CSC23RAISES‘A FLOATING=POINT NUMBER TO A FLOATING=POLNT POWER.

CALLING SEQUENCE:
(iGN

0P=-CODEs po5

AC=-FIELD: 27 FOR E.C3Cl, 10 FOR E.C3C2
ADDRESS= FIELD: ADDRESS OF POWER
ULOSE. EN

Usk - CALLED WHEN COMPILER:GENERATES CODE WHICH REFERENCES
A NON=EXISTENT ROUTINE.

CALLING SEQUENCE: “
OP-CODE: " ANY NOT USED BY OTHER ROUTINES

AC-FIELDs ANY NOT USED BY OTHER ROUTINES WITH SANME
Lo OP-CODE
ADDRESS=FIELD: ' NOT USED




’]5391

7{*3@4

76902

 COB@B17.04 |
PAGE 23 \ o

ROUTINES NOT CALLED VIA UUO'S

STOPR.

USE ~ CALLED WHEN "STOP RUN" EXECUTED, ALL OPEN FILES ARE
CLOSED, AND CONTROL 1S TRANSFERED TO THE MONITOR WITH A
CALL {SIXBIT “EXIT"1 UUO. | N

GALLING SEQUENCE = PUSHJ 17, STOPR.

STOP.

USE - CALLED WHEN “STOP LITERAL" EXECUTED. THE ROUTINE WAITS
FOR THF OPERATOR TO TYPE "CONTINUE", THEN RETURNS TO THE
CALLING ROUTINE, D

CALLING SEQUENGE = PUSHJ 17,5TOP.

[

KILL.

USE - TERMINATE THE EXECUTION OF THE PROGRAM BECAUSE OF
SOME ERROR. N

CALLING SEQUENCE

AN ERROR MESSAGE IS TYPED, USING THE DSPLY. ROUTINE, THEN
KILLo IS:CQLLED WITH PUSHJ 17sKILL, ‘ :

GOTO@ . . ) i .
USE = PROVIDE AN ERROR EXIT EOR “GO TO” STATEMENTS WHICH
DID NOT PROVIDE AN OBJECT PARAGRAPH NAME, AND WERE ROT
ALTERED, | | ‘

CALLINGﬁSEQUENCé = PUSHJ “l?pGOTOo
RESET@

USE - INITIALIZE A PROGRAM. SET UP THE PUSH=DOWN POINTER,
AND RESET ALL FILES TO THEIR INITIAL STATE, ALLOCATE BUF-
FER SPACE FOR ALL FILES WHICH SHARE THEIR BUFFER AREAS.

CALLING SEQUENCE = JSP  16,RESET,
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t

(7. MISCELLANEOUS CONT'D).

7.6

70601

7.602‘;‘

Ta7
7&701
ToeTo2

§

KDECL.

USE = USED WHEN USER TRIES TO GO BEYOND DECLARATIVES AT RUN*TIME

CALLING SEQUENCE - PUSHJ 17,KDECL.

KPROGo SIRE P | L
USE - USED WHEN USER TRIES TO GO BEYOND END OF PROGRAM,

CALLING SEQUENCE = PUSHJ 17,KPROG.




Bod
Bodol
Bodol

8.6.2
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SORT ROUTINES
PSORT. =
USE - INITIALIZE SORT

CALLING SEQUENCES

 ?UoHJ I7,PSORT. -
KWD «{UNBER OF WORDS TO CONTAIN &EYS»

MERGE,
USE = MFRGE gORi SCRATCH FTLES

»CﬂLL;NC SEQUEB E = PUSHJ i?;MFRGEa

RELES. ‘ _ o
USE - RELEASE‘A RECORD TO PRESDRT
CALLING SEQUENCEj
MOVEI 16,<SIZE OF RFCORD IN WORDS»
PUSHJ [7,RELES. |
RETRN. |
USE - GET A RECORD FROM FINAL MERGE PHASE OF SORT
CALLING SEQUENCE: AR S
~ PUSHJ 17,RETRN. |
EXIT HERE IF NOT “AT END"
EXIT HERE IF AT END"
ENDS. | |
USE - FINISH UP SORT
CALLING SEQUENCE = PUSHJ 17,ENDS,

KEY,
USE = ADJUST Al ALPHANUMERIC KEY TO CLEAR SIGN BIT
CALLING SEQUENCE:

 PUSHJ 17, KEY

EXP <BY1E POINTER TO DISPLAY KEY=>
‘aan aSIZE OF FIELD>,<FIRST LOCATION FOR OUTPUT>

IF TIFLD IS TO BE SORTED IN DESCENDING ORDER, THE SIGN BIT oF

THE SnCOND PARAMEIER IS SET TO loe

I <ADDRESS OF FILE@IABLE FOR SORT FILE>
‘QKMD <1OLATIDN OF KEYS>,<LOCATION OF KEY=ASSEMBLY ROUTINE
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OVEIALL DESCRIPTION

IHE COBOL SOURCE LIBRARY MAINTENANCE ROUTINE WILL MAINTAIN
v FILE, ON EITHER DECTAPE OR DISK, OF COB0L SOURCE LANGUAGE
USED 1N CONJUNCTION WITH THE COBOL COPY VERB.

THE ROUTINE‘WILL BE CAPABLE OF ADDING, REPLACING AND/OR
DELETING SOURCE LANGUAGE DATA ON A FILE, AND LISTING AN

ENTRY OF THE FILE,

GENERAL SPECIFICATION

MACHINE REQUIREMENTS

THE MAINTENANCE ROUTINE REQUIRES A PDP-6/10 CENfRAL PROCES-
SOR, A DISKFILE AND A CONSOLE TELETYPE. ‘ ;

MACHINE OPTIONS
THE ORIGINAL AND/OR UPDATED VERSION OF THE FILE MAY BE PUT

ON DECTAPE, WITH A SMALL SACRIFICE OF RUNNING TIME. ANY
DEVICE CAPABLE OF HANDLING ASCII OUTPUT MAY BE USED AS THE

LISTING DEVICE.

SvYSTEM REQUIRNENTS |

4 MONLTOR WITH DISK CAPABILITIES 1S REUIRED.
RESIDENT PROGRANS SO DT
THE ROUTINES WILL BE SELF-CONTAINED.

DESIGN GOALS
THE ROUTINE WILL RUN IN 2K OF USER CORE.

THE ROUTINE‘WILL BE DESIGNED AROUND THE DISK, BUT QTHER
DEVICES MAY BE USED WHERE APPROPRIATE,

THE ROUTINE WILL RUN UNDER‘THE CONTROL OF B‘A T C H.

THE COMWANDS MAY BE TAKEN FROM ANY DEVICE,




2.3 1

2.4

2.4.1

“ ROUTINES,

1 ol .
I il LA U 70 1 OSSO SUU N SR AN

C0B201 .92 PAGE 2 ‘ !

INPUT
INPUT FORMAT
il

FILE IS A COLLECTION OF COBOL SOURCE LANGUAGE
EACH IDENTIFIED BY A UNIGQUE 8=CHARACTER
' THE LIBRARY FILE MUST BE ON A DIRECTORY

THE INPUT

LIBRARY-NAME.

DEVICE. . |

THE D:TA CONTAINED IN THE LIBRARY IS DIVIDED INTO THREE

SECTIONS: ‘ | -

|. THE SOURCE LANGUAGE, IN ASCII., THIS IS A COLLECTION
OF NAMED ROUTINES WRITTEN IN COBOL, TO BE REFERENCED

BY TAE COBOL COPY YERB, THE ROUTINES ARE IN ALPHABETIC
ORDER BY LIBRARY-HNAME, THE MAY BE AS MANY AS 3869 LIBRARY

ROUTINES. |
A TABLE OF LIBRARY-NAMES, WITH POINTER TO THE DATA IN

THE SOURCE LANGUAGE SECTION. THIS TABLE IS CALLED THE
FINE?TABLE, AND MAY EKTEND OVER AS MANY AS 63 BLOCCKS.

2,

3., A ROUGH TABLE POINTING TO THE BLOCKS IN THE FINE TABLE.
THIS TABLE IS ONE BLOCK (126 WORDS) LONG,

CHARACTER SET
THE COBOL CHARACTER SET 1S USED,

OUTPUT - .
QUTPUT FORMAT

THE FORMAT OF THE OUTPUT FILES IS IDENTICAL TO THAT FOR THE
I¥PUT FILE (2.2.1). ‘ ‘

CHARACTER SET -

745 COBOL CHARACTER SET IS USED,

ORGANIZATION
OPERATIONAL ORGANIZATION

THE MAIETENANCE ROUTINE WILL COPY THE INPUT FILE TO DISK,
UPDATING AS IT GOES. UPON COMPLETION OF THE UPDATE, THE
NEw LIBRARY WILL BE COPIED TO THE OUTPUT FILE.

1S

S S S S ——
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3.2

3.3
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INTERNAL ORGAN}ZATION
ALL SUBﬁOUTINES ARE RESIDENT, THE ROUTINE WILL USE THE

CORE uJo T0 INCREASE 1TS COrE USAGE, IF NECESSARY.

LOADING PROCEDURE : | | | .

ONLY ONE OBJECT FILE IS TO BE LOADED, IN ADDITION TO.JOBDAT.
THE LINKING LOQDER IS USED. ‘

CONDITIQNAL:LOAD - NOT APPLICABLE

SWITCH SETTINGS = NO CONSOLE SWITCHES ARE USED

STarT-UP PROCEDURE .
1S ROUTINE WILL BE ONE OF THE CUSP FILES, AND WILL B%
LS ED WITH THE R, RUY OR GET AND START COMMANDS. THERE

JILL SE NO REENTER PROCEDURE.

IHE OPERATOR WILL SPECLFY THE DEVICES TO BE USED BY TYPING
© FILEI,FILEZFILE

JHERE FILEN 1S OF THE FORM "DEV: NANE.EXTUPROJ,PROGI. -

AHERE FLTME FILE To CONTAIN THE OUTPUT, FILEZ IS THE LISTING

It s AN FILES CONTAINS THE LIBRARY TO BE UPDATED.

FILE A 2ED RoT BE SPECLFIED, 1N WHICH CASE NO LISTING OF

CORRECTED ROUTINES WILL BE PRODUCED.

IF FILE=Na{E EXTENSIONS ARE NOT SPECIFIED, LIB WILL BE'USED
FOR FILEl AWND FILE3, LST FOR FILEZ.

IF DEVICES ARE NOT SPECIFIED, BSK WILL BE USED,
IF FILENAMES ARE NOT SPECIFIED, LIBARY WILL BE USED.

IF THE INPUT FILE AND OUTPUT FILE HAVE THE SAME FILE= NAME
AND EXTENSION, AND ARE BOTH ON THE SAME DEVICE, THE EXTEN-
S10N OF THE INPUT FILE WILL BE CHANGED TO BAK AT THE
COMPLETION OF THE RUN.

THE FOLLOWING SWITCHES ARE RECOGNIZED:
'z - CLEAR AN OUTPUT DIRECTORY (DECTAPE ONLY).

'y - REWIND (LISTING ON MTA ONLY).

.
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COMMAND LANGUAGE

SIX COMMANDS ARE USED TO POSITION THE INPUT AND SCRATCH
FILES: B o

I NS ERT LIBRARY-NAME = THE INPUT FILE WILL BE COPIED
T0 THE SCRATCH FILE, STARTING AT THEIR CURRENT POSITIONS,
UNTIL A SOURCE ROUTINE WITH A NAME GREATER THAN THAT
SPECIFIED IS ENCOUNTERED. THE NEW NAME WILL BE INSERTEV
IN THE FINE TABLE, AND THE PROGRAM WILL AWAIT ANOTHER
COMMAND. 2 ‘ ‘

D ELETE LIBRARY=NAME - THE INPUT FILE WILL BE COPIED
T0 THE SCRATCH FILE UNTIL A SCURCE ROUTINE OF THE
SPECIFIED NAME IS ENCOUNTERED, THE INPUT FILE WILL
THEN BE POSITIONED AFTER THAT SOURCE ROUTINE.

= EP LACE LIBRARY-NAME = THE PROGRAM WILL DO A

DELETE FOLLOWED BY AN I NS ERT,

c o R R_E C T LIBRARY-WAME =~ THE INPUT FILE WILL BE COPIED
10 THE SCRATCH FILE UNTIL A SOURCE ROUTINE OF THE
SPECIFIED NAME IS ENCOUNTERED.

NT -  THE REMAINDER OF THE INPUT FILE WILL BE COPIED TO
THE SCRATCH FILE, THE OUTPUT FILE CREATED, AND THE
PROGRAM WILL TERMINATE. '

m

K ES TART - THE REMAINDER OF TRE INPUT FILE WILL BE
COPIED TO THE SCRATCH FILE. THE SChaTCH FILE WILL THEW
SECOME THE INPUT FILE, AND A NEW SCKATCH FILE STARTED.
THIS ALLOWS THE USER TO UPDATE ROUTLNES OUT OF
LIBRARY=-NAME ORDER.

IYPINs /8 AFTER THE C O R R E C T COMMAND WILL CAUSE NEU
LIWE WUMBERS TO BE APPLIED TO THE OUTPUT VERSION OF THE
SOURCE LANGUAGE ROUTINE. |
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THREE COMMANDS ARE USED TO ALTER THE CONTENTS OF A SOURCE

FILE: fil ; |

puNnHNN THE INPUT FILE 1S COPLED TO THE SCRATCH
UNTIL THE SPECIFIED LINE NNNNWN IS ENCOUWTEHED, TAAT
LINE WILL THEN BE SKIPPED.

INNNSNN COBOL = STATEMENT ‘
T4F INPUT FILE 1S COPIED UNTIL A LINE HAVING

A LARGER LINE NUMBER IS ENCOUNTERED, OR UNTIL A NEW
SOURCE LANGUAGE ROUTINE IS ENCOUNTERED.
THE COBOL - STATEMENT WILL BE INSERTED AT

THAT POINT,

RunNNNN COBOL - STATEMENT
IHE INPUT FILE IS COPIED UNTIL THE SPECIFIED
LIVE 1S ENCOUNTERED, THAT COBOL STATEMENT 1S REPLACED

 3Y THE STATEMENT IN THE COMMAND,
EXAMPLES | |

A LIBRARY EXISTS ON THE DISK CONTAINING THE ROUTINES
PAYCOMP, FIND-MP AND MP-DESCR., THE USER WISHES TO DELETE
PAYCOMP, CORRECT MP-DESCR AND INSERT A NEW ROUTINE TO

3% CAaLLED JOB-DESC, THE MP-DESCR ROUTINE CONTAINS THE

FOLLOWING SOURCE STATEMENTSs !
209210 LAREL RECORDS ARE OMITTZD

002320 - DATA RECORD IS MP-RECORD.
IHE DIALOG AT THE CONSOLE MIGHT BEs

R LIBARY T .

LI3ARY . NEW<LIBARY.OLD

INSERT J0B-DESC.

1022010 LA3EL RECORDS ARE STANDARD;

1060020 VALUE OF ID IS "JOBS"j;

1000230 "DATA RECORD 1S JOB-RECORD.

CORRECT MP-DESCR/N

1200065 - BLOCK CONTAINS 5 RECORDS

DELETE PAYCOMP

ZND. | |

FILE LIBARY.NEW WILL NOW CONTAIN:
1)  ROUTINE FIND=MP

2y  ROUTINE JOB-DESC o
3)  ROUTINE MP-DESCR, ALTERED TO APPEAR AS

200010 BLOCK CONTAINS 5 RECORDS
000028 LABEL RECORDS ARE OMITTED

202938 DATA RECORD IS MP-RECORD,
o )
OPERATION - SEE 3.3

@aﬁ@§1
!
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ERRORr HECOVERY
INPUT ERRORS

IF THE IWPUT FILE IS NOT A LIBRARY FILE, THE PROGRAM
WILL TYPE: ‘

? INCORRECT LIBRARY FTLE FORMAT
AND TExMINATE WITH A CALL [SIXBIT /EXIT/ 1,

THE INPUT FILE IS NOT A LIBRARY FILE IF ONE OF’THE FOLLOWING
CONDITIONS EXISTs ‘

1) THE ROUGH TABLE IS NOT IN ORDER BY LIBRARY=- NAME

2) A FINE TABLE IS NOT IN ORDER BY LIBRARY=HNAME,

3) Q‘LIBRARY ROUTINE IS NOT IN ORDER BY LINE NUMBER.

OPE%ATO% EQRORS

IF AM LMPQOPEW CoMMAND IS DETECTEDQ AN ERROR MESSAGE WILL
BE TYPED, AND THE PROGRAM WILL LOOK FOR ANOTHER COMMAND.,

FOLLCWING IS A LIST OF ERRORS AND THEIR MEANING:
? THAT ROUTINE HAS ALREADY BEEN PASSED
AN ATTEMPT WAS MADE TO ALTER A ROUTINE WHICH
‘  HaD ALREADY BEEN COPIED TO THE OUTPUT FILE.

?QTHAT‘ROUTINE DOES NOT EXIST .
AN ATTEMPT WAS MADE TC CORRECT, DELETE
OR REPLACE»A ROUTINE NOT IN THE INPUT FILE,

? THAT ROUTINE ALREADY EXISTS
AN ATTEMPT WAS MiDE TO INSERT A RGUTIWNE
 WHICH WAS FOUND TO EXIST IN THE INPUT FILE.

?%THQL LINE HAS ALREADY BEEN PASSED
AN ATTEMPT wAS MADE TO INSERT, DELETE OR
REFLACE A SOURCE LINE WHICH HAD ALKEADY BEEN
; COPILD ToO THE SCRATCH FILE.

?‘THAI LINE DDES NOT EXIST
AN ATTEMPT WAS IMADE TO REPLACE OR DELETE A
LINE NOT FOUND IN THE SOURCE ROUTINE.

?*THAT LIME ALREADY EXISTS
AN ATTEMPT WAS MADE TO INSERT A LINE WHICH
| vas FOUND TO EXIST IN THE SOURCE ROUTINE.

2 IMPROPER LIBRARY- NANE

" THE SPECIFIED LIBRARY-NAME IS LONGER THAN
'8 CHARACTERS, OR CONTAIN OTHER THAN THE

A ‘CHARACI “RS A~Z, 0-9 AND HYPHEN.

i




3.8.2
o

4,

4,%

ILE ja¥al

4,2

4.2 1

‘V”\\ﬁ‘ COoB0E 1 22 PA4GE 7

ERROIS

- r‘l e e ;:: ‘“214

AARDwARE

I7 AN ERROK IS5 DETECTED WHILE READING OR WRITING ON A
JEVICE, THE PROGRAM WILL TYPL 7
7 ERROR 08 Flli DEV: FILE.EXT

LNTERNAL ENVIRONUENT
TRADE-OFFS | | ’
140 PROGRANMS YILL BE USING THE LIBRARY FILES, THE LIBRARY

éSO“QDLV COMPLEX STRUCTURE (ROUGH TABLEZ, FINE TABLE,
LANGUAGEY ONE OF THE TWO PROGRAMS WILL HAVE
‘2377 ORGANIZATION, IT WOULD SEEM BEST THAT THE
TEWAHCE ROUTINE 60 TO SOME EXTrRA TROUBLE TO PUT THE
uT Tu‘é‘ FORM LA:TLY “CCESSIBLE TO THE COBOL COMPILER,

THE LQEQ JILL PROBABLY WANT TO UPDATE ONLY A SMALL PORTION
OF THE B.nQY THF LIZRARY MAINTENANCE MAY EITHER INSERT
A "B L&F’ I8N THE FILE, OR COPY THE FILE WITH CORRECTIONS,
T LH‘TLK APD“OQCH YJOoULD SEEM TO BE PREFERRED, BOTH FOR

T FETY AND TO AVOID THE HORRORS Or PlnYTNG

J NTERS OR WA 1*”?»0'5.'4 '

INCE TH E 15 A TABLE thTAIVING THE #aMES OF THE SOURCE
OUTI»LS ' THE LIBRARY, IT WOULD BE POSSIDLE TO PUT THOSE
ROLL!HVS I ANY CRDER. HOWEVER, THE CO3CL COMPILER COULD
FIND & CGIVEN SQURCE ROUTIME UCH QUICaER IF IT HAD TO
SEsRCH ONLY ONE BLOCK OF TABLE FOR THE KCUTINE NAME.

THIS CaA:d ¥OST EASILY BI DONE IF THE SOURCE ROUTINES

ARE SESU:HCuD:OH ROUTINE NAME

‘H

SOFT ¥4 ?b I‘lE?rAC
FORMAT Qr THE ROUGH TABLE

THE ROUGH TﬁBL GONSISTS 0 A SINGLE BLOCK OF i28 WORDS.
THE FIRST WORD IS UNUSED, THE LAST YORD CONTAINS ALL ONES.
THE REMAINING SPACE IS DIVIDED INTO 2-WORD ENTRIES:

WwGRD I AND BITS §=1! .OF WORD 2 CONTAIN THE ROUTINE

WAME, IN SIXBIT, THAT CAN BE FOUND IN THE FIRST

ENTRY OF & FINE T&BLE BLOCK.

W”Hu 2. BITS 12-28, COWTAINS THE BLOCK NUMBER OF THAT

FIWE TABLE BLOCV RELATIVE TO THE BEGINNING OF THE FILE

JO?D ap‘BITS 29-35 ARE NOT USED,

1S

In

Malr TENAU”W ROUTINE AND THE COBOL CCMPILER. SINCE THE LIBRARY T

ey

T —
N

T, TR,

YT
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FORMAT OF THE FINE TABLE
THE FINE TABLE CONSISTS OF ONE OR MORE BLOCKS OF 128 WORDS.

DVVIDED LVTO 2~ WORD ENTRIES*‘

dORD ] AND BITS @=11 OF WORD 2 CONTAIN THE. NAME OF
A ROUTINE IN THE LIBRARY, IN SIXBIT, ‘

«ORD 2y BITS 12-28 CONTAINS THE BLOCK NUMBER, RELATIVE
TO THE BEGINNING OF THE FILE, WHICH CONTAINS THE START
OF THE FIRST LINE OF THAT SOURCE ROUTINE.

WORD 2, BITS 29-35, CONTAIN THE RELATIVE WORD NUMBER
WITHIN THAT BLOCK WHICH CONTAINS THE SEQUENCE NUMBER

OF THE FIRST LINE OF THAT ROUTINE.

FnRMATVo?‘THE SOURCE ROUTINES

SOUHCE ROUTINES CONTAIN LIVES OF COBOL SOURCE. EACH LINE
HAS A LINE- NUMBER WORD, FOLLOWED BY A STRING OF ASCII,

THE LINE-NUMBER WORD HAS A LINE, OR SEQUENC NUMBER IN
BITS 0-34 AND A ONE-BIT IN BIT POSITION 35 ANY SPACE LEFT
BETWEZN THE LAST CHARACTER OF A LINE, AND T{E FOLLCWING
LINE‘NU BEP IS FILLED WITH “JULLSo L

I9E L.ST LINE [§ A ROUTINE IS FOLLOVED bY A LINE WITH A
SEauzwqatmumarR OF ‘ALL ONES.

LANGUAGE : o |

THIS IS wnITTVN IN MACRO-18 ASSEMBLY LANGUAGE.
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EXTE?NAL ENVIRONMENT

EXECUTION SPEED

THE RJVVING TIMF FOR THE PROGRAM DEPENDS UPON THE SIZE OF

THE LIBRAY FILE, AND THE TYPING SPEED OF THE USER,

USE

THE PROGRAM IS USED TO CREATE OR UPDATE A FILE USED BY THE
coBOL COPY VERB.,

DOCUMENTATION

MAJOR ASPECTS

FINAL DOCUﬂENTATION WILL CONSIST OFs
‘l) . MACRO LISTING WITH COMPLETE COMMENTS
'2) A DESCRIPTION OF THE COMMAND LANGUAGE

3)5 A LIST OF OPERATOR ERRORS
‘ 4) W@INTENANCE DOCUWENT ‘

CHECKOUT‘“‘

ONCE THE PROGRAM HAS BEEW DEBUGuED BY THE IMPLEMENTOR,
USING WHATEVER METHODS HE SEES FIT, IT WILL 3E USED BY THE
GROUPSNRIT;NG THE TEST SYSTEM FOR A COMPLETZ CHECKOUT.

MHRKLTING

THE COPY CLHUSE IN CO30L IS ONE OF THE MORE POWERFUL .
PROGRAMMING TOOLS, SAVING THE PROGRAMMER TIME IN BOTH
WRITING AND DEBUGGING HIS PROGRAM. THIS PROGRAM ALLOWS
THE USER TO SPECIFY THOSE SOURCE ROUTINES WHICH ARE USED
IN MANY PROGRAMS, AND PLACE THEM IN A COMMON FILE FOR

USE BY THE COBOL COMPILER.




