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SANTA BARBARA PLANT 

PRODUCT SPECIFICATION 
REVISION 

ISSUE DATE APPF!OVEO BY REVISIONS 

ORIGINAL ISSUE 8/1/75 ~K~ 
1 

2/3/78~~(~ Updated to 7.0 Version 
ij 

" 
All 

2-1 
2-2 to 2-3 

3-1 to 3-6 

4-1 to 4-5 

Change ------------.----------------------------------
Updated to VII.O level and restructured . 
organizationally. Bl700 changed to Bl800/Bl700. 
Tables numbered. 
SYSTEM/PATCH information added to Pass 1 output. 
ENVIRONMENT subsection reordered. Card reader 
and printer become optional hardware, no longer 
required. S-memory requirement changed from 
16,000 to 12,600. Disk requirement changed 
from 52,000 to 127,000. Table 2-1 clarified. 
BCD, BIND, CODE, CONTROL, DATAMAP, DOUBLE, END, 
INITIAL, INTERPACK, INTERPRETERPACK, INTRINPACK, 
INTRINSICP.!CK,, LIBRARY, LIBRARYPACK, LIST, MAP, 
MERGE, NEW, NO, PAGE, RANGE, SEQ, SEQERR, 
SINGLE, TRUNCATE.NAMES, VOID and XREF options 
added. ERRORTRACE, SEPARATE, SYMBOLTABLE, 
TRACEC, BINDER.MONITOR and BSELECTIVEDEBUG 
dele_!:ed or·~supe'tsede~. : __ . :: " HARDWARE.MONITOR 
and TRACE.moved to Table 3-1 from Table 3-2. 
NO CPA warning added to Table 3-2. INTRINSICS 
amplified to Table 3-2. Two paragraphs added 
after tables. 
All new from FORTRAN/INTMAKER generates ••• 
paragraph to end of section. 

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS 

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" 

- - - 4,,, "'""' Cl_..,, 
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GENERAL DESCRIPTION ••••••••••••••••••••• 
RELATEC OOCUHENlATION 
STANDARDS ••••••••••••••••••••••• 

fUNCTIO~Al DESCRIPTION 
THREE PASSES ••• • • • • • • • • • • • • • • • • • • • 

PASS l 
PASS Z 
PASS 3 

• • • • • • • • • • • • • • • • • • • • ••• 

PERFORMANCE • • • • • • • • • • • • • • • • • • • • • • • 
ENVIRONMENT 
COMPILER CONTROL CARDS <S CARDS> •••••••••••• 

OPTIONS 
USER•ORIENTEO OPTIONS •••••••••••••••••• 
OPTIONS FOR INTRINSICS 

INTRINSICS •••••••• ~ •• • •• • • • • • • • • • • • 
STANDARD fllE 
f ORJRAN/INTMAKER • • • • • • • • • • • • • • • • • • • • 

1•1 
1-1 
1-1 
2- 1 
2-1 
2-1 
2-2 
2-2 
2-2 
2-2 
2-1 
3-1 
3•1 
3•6 
4-l 
4• l 
4-1 
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The Fortran compiler accepts Burroughs Sta~dard <•inimum level> 
Fortran source language as input and generates an executable 
Fortran S•language file as output. 

The co•piler itself is a three-pass progra• written in SDl that 
produces. according to the options set. either an inter•ediate 
code module <ICM> for each subprogram or a final code file for 
the group of subprogra•S being co•piled. 

This product specification describes the environment and 
operation of the co•piler. defines the current exceptions to 
Burroughs Standard Fortran and discusses the Fortran intrinsics 
and FOR TRAN/ I NTH AKER. f uf'ther inf or•at ion about Fortran and the 
Fortran S•tanguage is in the related documentation listed belcw. 

NAME --·-
81800181700 Fortran S•langyage 
81800/01700 Fortran Reference Manual 
81600/81700 Fortran ~anual 
Burroughs Standard Fortran 

~I.61Ul !B.12~ 

NUMBER 

P. S. 2201 6737 

1081882 

The Fortran language imple•ented on the et800/Bl700 is based on 
the aini•u•-tevet language specified by the Burroughs Standard 
Fortran Manual. In general. the Burroughs Standard is co•patible 
~ith 1966 ANSI Fortran and has Fortran 1¥ extensions. 
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Th~ f trst pass a~cepts Fortran source and compiler control cards 
and produces an JCH <Interaediate Code Module> for each 
subprogra• of the group of subprogra•s being co•piled. 

Source language input •edia •ar be punched cards. •agnetic tape 
or disk. The source presented to the compiler •ust be in EBCDIC 
or optionally BCD code. The co•piler can merge syebotic sources 
on the basis of sequence nuabers. 

As output. the first pass produces <optionally>: 

t. An updated EBCDIC sv•bolic file on tape. disk or punched 
caf"ds. 

2. One or eore of the following printed items: 

a. Input source with SYSTEM/PATCH inforaation and an 
indication of mef'ged records. 

b. Diagnostic aessages indicating sources of errors. 
.. arnings and possible errors. 

c. Generated code instruc t1ons. 

3. Nonexecutable ICM files of the group of subprogra•s being 
co•c>iled. 

When separate ICMs are p~oduced for each subprogram compiled, the 
code in each ICM is in final for• except for data addresses and 
calls on subprogra•s. The coapilation procedure may stop at the 
end of the first pass and start again with Pass 1 or Pass Z en 
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subsequent executions of the co•pite~. 

The second pass is used to collect the various subprograms of a 
progra• into a final code file. As subprogra• ICMs are added to 
the final code file. subprogra• calls are given their final code 
dfctionary nueber. COMMON blocks are processed by deter•ining 
hew •uch total data space each block reQuires. Code for 
referenced intrinsics is also added fro• a file consisting of 
ICMs for the intrinsics. 

flli l 

The third pass assigns final dictionary entries to COMMOh and 
local data seg•ents. It then goes thro~gh the code of any 
subprogra•s not already having final data addresses and places 
the appropriate data dictionar1 nuaber in data addresses. 

The perforaance of the co•piler is highly dependent upon the 
81800/81700 hardware available. Compilation speeds vary fro• a 
•ini•u• of 25 tc a •axi•u• of •ore than 1000 cards per •inute. 
These ti•es do not include that required to bind the subprogra•s· 

'Jlli.QIUB;Jil 

S·OfnURE: 

FIRMWARE: 

81800/81700 HCP released concurrently with the 
81800/81700 Fortran. 

B18C0/817CO Fortran and SOL interpreters released 
concurrenttr with the 81800/81700 Fortran. 
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S·MEMORY 12•600 bytes plus MCP require•ents. 

DISK OR SYSTEM DISK 127.000 bytes for the coapiter. 50.000 
bytes for the intrinsics• and additio"at 
incre•e~ts of approxiaately i1.ooo bytes 
per l~OOC source cards for code files. 

OPTIONAL HARDWARE: 

TAPE Oft DISK 

CARO READER 

PRINTER 

One tape for old symbolic input and one 
tape for new syatolic output or 
sufficient disk space for one or both 
purposes. 

One for source language an~ control 
cards. 

One for l;sting; 120 cotu•ns used. 

Co•piter control ca~ds ($ cards> •ay be optionatly included in 
the source deck and• if used• contain specifications to the 
compiler gowe.-ni"g sr11bolic input and output. 

The dottar sign <•s•>• which denotes a coepiter control card. •ay 
appear in colu•n l or 2; options. with blants as delimiters. •ay 
follow i••ediately. If the· dollar sign is pt aced in card cotu•" 
2. the co•piler control care image will be placed in the updated 
sv•bolic file (if such a file is generated>. Control cards •ay 
not be continued. With the exceptions of ERRORTRACE a"d 
P~OfllES• they •ay be placed at any point in the source deck. 

The for•at of the cc•piler control card is given in Table 2-1. 
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Contents --------
s 
Options in free-field format 

with blanks as delimiters 
Sequence field or blanks 

Co•piler Control Card Format 
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The 81800/81700 set of options is a superset of those specifiea 
in the standard. Allowed user-oriented options are given in 
Table 3•1. 

Option ----·-
eco 

8INO 

CODE 

CONTROL 

OATAMAP 

DOUBLE 

Defau~t function ------- --------
off Considers all source input to be BCD insteac 

on 

off 

on 

--
off 

of EBCDIC- from this point until otherwise 
specified. 

Enables pass 2. NO BIND is to perforM pass l 
ont ,. 

Prints a listing of the generated code. 

Enables printing of s cards in fite LINE. 

<superseded by MAP> 

Effects 
l lne to 
tine. 
SINGLE. 

doutte-spacing by writing a blank 
file llNE after each significant 
DOUBLE is exactly equivalent to NO 

DYNAMIC <no.> Specifies the nu•ber of words of dyna•ic 
space u~ed. If there are at least 10 pages. 
then the default is the sum of the 10 largest 
data pages; otherwise. it is the sum of all 
the pages. 

END --
ERROR TRACE off 

HARDWARE.MON­
ITOR <nu•ber> 

l•poses an i••ediate end•of-f ile on all input 
files. Special caution should be taken when 
using ENO while NEW is in effect. 

<function superseded by TRACEF> 

Uses two-digit <number> to control hardware 
•onitoring devices <see specifications for 
specific devices>. 

<Table 3-1 is continued on next page> 
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.Q.u.ti.9.D 

tNn IAL on Initializes all vaf'iabtes to ze.-o. except 

INTERPPACK --
<pack na•e> 

INTERPRETERPACK-­
<pack na•e> 

lNTRINPACK •• 
<pack naea> 

INTRINSICPACK •• 
<pack na•e> 

LIBRARY <f ite •• 
na11e> 

LIBRARYPACK 
<pack na1e> 

LIST on 

MAP off 

those initialized ~V ~ DATA statement. NO 
INITIAl causes all variables to •undefined.• 

Gives pack where interpreter is to be foYnc. 
The default pack is that containing the 
co•pi ter. 

Sa•e as INTEff PPACK. 

Gives pack where intrinsics are to be found. 
The default pack is that containing the 
compiler. 

Sa•e as INTRINPACK. 

Inserts the specified file at this point. 
The <fite na•e> does not include a pack name; 
the pack containing the co1piter is assu•ed• 
unless llBRARY~ACK precedes LIBRARY. 

Precedes the LIBRARY option to specify a oack 
na•e for it. 

Controls tisti·ng af program on printer. ~O 
LIST on the first card means file LINE wilt 
not be opened;· on sutsequent cards• it means 
nothing •ore wilt be written to LINE until 
LIST is specified. 

Generates a •ap of the code <or data> 
addresses of the labels <or variables> used 
in the prog" a•· 

MERGE off Merges file CAROS with file SOURCE• based en 
sequence numbers <cotu•ns 73•80>. 

NEW off Generates updated sy•bolic file ~EWSOURCE. 

<Table 3•1 is continued on next page> 



I• 
'·' E! 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA 8AR8ARA PLANT 

CCMPANY CONFIDENTIAL 
81800191100 FORTRAN CCHPILER 

P.S. 2212 5lZ2 CB> 

NO -- May precede anr option. to djs~bte it. Some 
options <those with •--" in the default 
colu•n of this table> do.not have on or off 

PAGE --
PROF .ILES off 

RANGE <base> -­
< i ncre•e,,t> 

SAVE ICM off 

SEPARAJE •• 

SEQ <base> --
< incre•ent > 

states and wjll simpt~ ignore NO. NO is 
distributive over a ca~d; e.g •• 
SNO LIST CODE BIND is equivalent to 
SNO LIST NO CODE NO BIND. 

Starts new page before continuing listing in 
ftte LINE. 

Shows execution statistics of the subprogra• 
and the statements within the subprogram. tc 
allow code opti•ization. tf used. PROFILES 
•ust be placed befo~e the f ir•t executable 
state•ent of a sutprogra•. Once set. it 
re•ains on for subseouent subprcgra•s until 
re•oved by NO PROFILES• which may occur at 
any point in a program. PROFILES shows how 
often and for how tong each subprogra• was 
used. how often individual statements were 
used ~ithin a subprogram and the use of the 
different types of FORTRAN state•ents during 
progra• execution. 

Modifies ~arameters of a p~eviousty specified 
SEQ option. The <base> •ust be specified. 
The <increaent> defaults to 100 if not 
specified. 

Causes the inter•ediate code files of a 
source program to remain on disk after 
binding. 

<deleted> 

Resequences fite from this point. If no 
para•eters are specified• the first record is 
seQuenced as 1000 and the increment is 1000. 
·If only one parameter is specified. ft is 
assu•ed to be the base and the increment is 
1000. 

<Table 3•1 is continued on next page> 
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SEQERR 

SI fiGLE 

STACKSIZE 
<nuaber> 

SUPPRESS 

SYMBOLTABLE 

off Checks for nu11bers in sequence field which 
aay be out of sequence. 

on Effects single-spacing, with no 

off 

--

nonsignificant btank tines written to Ll~E. 
SINGLE is exacttv equivatert to NO DOUBLE. 

Specifies the number of words to be used for 
the evaluation stack.· The default is 100 anc 
•~xi•u• is 4095. 

Suppresses printing of warning messages. 

isuperseded by ~AP) 

TRACE <nuaber> -- Prints S-aachine-level trace infor•ation 

TRACEC 

TRACEf 

off 

off 

during progra• execu~ion. The <nu•ber> is a 
tM'ee-bit •ask as specified for SOL. This is 
ineffective ~ithout the FORTRAN/TRACE 
interpret er. 

<deleted fro• user use> 

Gives a high-level trace of FORTRAN state•ent 
executions. Once set• it remains on for a\l 
subseQuent statements until re•oved by t-40 
TRACEF. Each TRACEF line contains the na•e 
of the current subprogra•• the 
co•piter•generated line number of the 
currrent state•ent in the subprogra• and an 
identification of the state•ent. 

TRUNCATE.NAMES off Suppresses svn.tax error for variable 
identifiers more than six characters long. 
the coapiler will still •see• only the f 1rst 
six characters of an 1dentifier• so ca~tion 
aust be used in keeping names uniQue. 

<Table 3-1 is continued on next page> 
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VOID <ending •• Voids cards in file SOURCE. VOID is vatiG 
seq. no.> only in file CARDS. fhe VOID control card 

•ust have a seQuence nu•ber in columns 73-eo. 
Beginning with the first card <after .the VOIC 
card> which has a sequence nu•ber eQual to or 
greater than that on the VOID card. the 
coapiter will void all cards until it fines 
one greater than the specified <ending 
sequence nu•ter>. If none ts specif fed. it 
is as su•ed equal to the Y CID card sequence 
nu•ber. 

X~Ef -- Generates a full cross-reference table of alt 
label and variabte names in the whole 
coapilation. 

Table 3•t: User-Oriented Options 
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In addition to the user-oriented options descrit:ed above,. the 
optfons given i~ table 3-2 are used. in developing intrinsics: 

Option Default Function 
-·-·------- -----~- --------
BIMOER.MONITO' •• <deleted fr~m user use> 

BSELEVTIVEDEBUG •• (deleted fro• user use> 

CPA 

INTRINSICS 

NEW INTRINSIC 

on 

off 

off 

E•its a coapare para•eter operator to 
check para•eters at run ti•e· NO CPA 
should be used onty when compiling 1/0 
intrinsics. and then with extre•e 
caution. 

Causes ftrst pass of co•piler to perfor• 
special processi"g for the subprogra•• 
considering it an intrinsic rather than 
a nof"mat subroutine. 

Causes first pass of binder to perform 
special processing for the subprogram. 
considering it an intrinsic rather than 
a nor•at subroutine. 

Table 3•2: lnt~insics•Oriented Options 

When setting up intrinsic routines. ·the procedure is slightly 
different for I/O intrinsics and for other intrinsics. In the 
case of I/O intrinsics• the intrinsic na•e must begin with the 
letter Q and NO CPA •ust be specified. For other intrinsics,. the 
name •ust begin wit~ any non•Q letter and CPA •ust be on. 

In either case. the next step is tc specify INTRINSICS• 
NEWINTRINSIC and• optionally• SAVEICM. To bind the intrinsic 
into the intrinsics file <as opposed to being bound into this 
.f••ediate code file onlr>• fORTRANIINT~AKER must be run on it 
afterwards. 
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The intrinsic file released as P•rt of 81800/81700 Fortran 
supplies aatheaatical f~nctions and subroutines ~s specif iec by 
the standard. Also included in the file are subprogirams used for 
for•at control of t/O. These are written in St~ndard Fortran. 
with so•e identifiers interpreted as special S-•achine operators. 
The subprograms are co•pited separately. then collected together 
as an intrinsic file by tbe fORTRAN/INTMAKER program. 

E.O!IJ!llllll.tlili! 

The fORTRAN/INTMAKER program is used to create and •odify the 
intrinsic file released as part of the 81800/81700 Fortran 
syst e•. 

The user •ar coapite s~bprograas which are to be used by several 
programs and add th•• to the intrinsic file. This frees the user 
fro• having •ultiple copies cf a subprog~a• when he wishes to use 
diffe~ent pack and family names in naming his p~ograms. Access 
to subprogra•s in the file is also faster than those e1isting as 
separate files. 

Individual subprogra•s mar be added• 
desired. 

re•oved or replaced as 

fORTRAN/IMTMAKER generates a new intrinsic file by creating a new 
file co•bining existing ICMS• by adding intrinsics to an existing 
f ite• or by replacing or reaoving thea. 

Before execution of FORTRAN/INTHAKER· all intrinsics to be placec 
in the intrinsic file should either already be in an existing 
intrinsic file or •~ist as individual ICks <created by SSAVEIC" 
at coapite time> on a co••on pack and with a co•mon •ultifile td. 

Input files involved are given in Table 4•1. 
involved are given in Table 4-2. 

Output files 
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CLD.INTRIN 

ICM 

CARD 

Externat file Name 

--~---------------
FQR.INTRIN 

<changed during 
execution> 

CARDS 
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Contents . .......... . 
Old intrinsic file to be up· 
dated; used in ADO• ffEHOVE 
and REPLACE •ode. 

Individual ICM files to be 
added to new f iteJ created 
b r for tr an co 11p i l er w i th 
SSAVEICH. 

Controt specifications 

Table ~-1: INTMAKER I~put files 

Output File External file Na11e Contents 

----------- ---------~--~--~·· --------
LINE LINE Output listing of actions 

taken. 

NEMelNTRIN NEW.INTRIN Intf"insic file being createc:. 

Table 4•2: INTHAKER Output files 

To -'!:~1~ a neM intrinsic file. use the CARD deck given in Table 
~-la• to .I.I.di!~ an existing file• use the deck in Table 4•3b. 
Se•antics of these ca,ds a~e explained in Table 4•3c. 
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?EX FORTRAN/INTMAKER 
?DATA CARDS 
SICM.PACK.FAMILY ~/Y 
SINTRIN.OUT A/8/C 
SCREATE 
I CM 1-1 
ICMl2 

• 
• 
• 

ICMIN 
'fEND 

Table 4•3a: Deck to Create New Intrinsic file 

?EX fORTRAN/INTMAKER 
?DATA CARDS 
SICM.PACK.f AMILY 
S INTfUN. IN 
SINTfUN.OtJT 
SREPLACE (OT SREMOVE 
ICMtl 
• 
• 
• 

ICMIN 

P/F 
A/B/C 
X/Y/Z 
or SAOO) 

SREPLACE <o~ SREMOV£ or SADD> 
ICMll 
• 
• 
• 

ICMIM 
• 
• 
• 

?ENO 

Table 4•3b: Deck to Modify Intrinsic Fite 
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Option 
---~--

ADO 

CREATE 

ICM•N 

ICM.PACK.FAMILY 

INTRIN.tN 

tNfRIN.OUT 

REPLACE 

~EMO VE 

function 
-~---·--

the ICMs specified by the fotlowing cards will 
be added to the existing file. 

This card may not appear in the same input 
deck with any other SCRE4TE~ SADO~ SREHOVE or 
SREPLACE cards. 

When present• a new intrinsic file will be 
created• containing those ICHs specified bv 
the following cards. 

When not present• the 
is used as a teaptate• 
replaced• re•oved• 
added. 

existing intrinsic file 
f~o• which ICMs •ay be 

or to which tCMs •ay be 

ICMIN is the na•e of an ICM <file-id onlv>. 
Only one na•e ••Y be specified per card. Each 
group of ICH•na•e cards must be preceded by 
either a SCREATE· SREPLACE• SREMOYE or SACO 
card. 

Mvst be present. Specifies pack and family id 
af alt ICMs to be added. 

May be used to override the default name 
<•fOR.tNTRIN•> of the existing intrinsic file 
to be •odified •. 

If $CREATE is to be specified• file OLO.INTRIN 
~ill not be opened. Therefore, this card is 
onty effective when modifying an eiisti~g 
file. 

May be used to over~ide the default name 
<"NEW.IhTRtN•> of the file being creat•d· 

The tCMs specified by the following cards wilt 
be replaced fro• the existing file by new ICMs 
with the same names. 

The ICMs specified by the following ca~ds wilt 
be deleted froa ~he eiisting file. 

fable 4-3~: Se•antics of Controls in Tables •-la and 4•3b. 
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Errors Mf ll be given if: 
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-- T•e total ft~•ber of intrinsics in the existing file• plus 
the nullber of additions and re•ovats. exceeds 256; 

-- An atte•pt is •ade to add an existing ICM; 

A mispla~ed card or an unrecognized s card is seen; 

•• More tban one SICM.PACK.FAMILY card ts seen; or 

-- A SCREATE card is inter•ixed with other option$. 
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IX•l 

CCMPANY CONf ICENTIAl 
81800181700 FCRTRAN COMPILER 

P.S. 2212 5322 <8> 

COMPILER CONTROL CARDS CS CARDS> 2·3 
ENVIRONMENT 2•2 
fORJRAN/IHTMAKER 4•1 
FUNCTIONAL DESCRIPTION 2•1 
GENERAL DESCRIPTION 1•1 
INTRINSICS 4•1 
OPTIONS 3•1 
OPTIONS FOR INTRINSICS 3•6 
PASS 1 2•1 
PASS 2 2•2 
PASS J 2•2 
PERFORMANCE 2•2 
RELATED DOCUMENTATION 1•1 
STANDARD FILE 4•1 
STANDARDS l•l 
T"REE PASSES 2•1 
USER•ORIENTEO OPTIONS 3•1 


