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REVISIONS 
REVISION 

ISSUE DATE APPROVED BY 

11/17/78 Ll ~ Changes for the Mark VIII.0 Release (cont) 

10- 28 · Updated .(SEARCH STATEMENT) : 
Added ON_ ·FILE PART 
Deleted all other references to SEARCH PART 
Deleted ~FILE MISSING PART) 
Deleted (.FILE LOCKED PART;> 
Added (ON FILE PART) 

10-31 Updated table: 
Added PROTECTION 
Added PROTECTION IO 

10-39 Updated COMPILE CARD INFO table 
Added USERCODE- -
Added FILLER 
Added SESSION 
Changed CHARGE NUMBER CHARACTER from 6 to 7 

10-45 Updated MESSAGE COUNT 
Deleted I (FILE IDENTIFIER) t(EXPRESSION)J 

, Added £.SWITCH FILE IDENTIFIER) 

F 6/25/801~f~changes for the Mark 10.0 Release 

1) 5-6 Added "<LEVEL NUMBER> <STRUCTURE ELEMENT>" to 
,I 

<STRUCTURE ELEMENTS>. 

5405 

5-20 Added "<HOST NAME PART>" to <FILE ATTRIBUTE> list. 

5-33 Added "<HOST NAME PART>" ATTRIBUTE. 

8-16 

'!'' 

' 
~ 

Added. ''.<BINARY,. 'SEARCH .DESIGNATOR'>", 
'f<UA'l'J\~'ENGTH DES.I.Gt:TA'I:OR>•.i~> ... '!<PA~A~TYPE ·· DEStGt'lATOR>" 
"<LAST LIO BTATUS\DESIGNATOR:;.>", & "<rIMER 'DESIGNATOR>" 
to ·,'VALUE GENERATING FUNCT10NS" Hs t. · · 

' . 

8-18 Added "BINARY SEARCH" description. 

8-22 ··Added "DATA LENGTH" & "DATA TYPE" descriptions-.-_ 

8-28 Added "LAST LiO STATUS" descript-ion. . . 

8-39 

9-2 

9-6 

9-7 

Added '.'TIMER" desc,riptfon. . 

Added " <ON BEHALF OF MODE>'' to "<OPEN ATTRiBQTE':?'." 
Added "<ON BEHALF· OF MODE"::>'~ to OPEN STA'I'.EMENT. 

Added "<READ PART><R.ESULT MASK>; <ON SEQUENCE>" 
to "<READ STATEMENT>." 

Added "<RESULT MASK> ::=.WITH RESULT MASK <ADDRESS 
GENERA.TOR?". to· th.e 'READ .. STATEMENT:-· , 

""li'.•"lt', 

Added "if the <RESULT MASK> .•..• "· parag:raph. 
'it.•-~... • '.. ·~t- ., 
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PRODUCT SPECIFICATION 

REVISION APPROVED BY 
ISSUE DATE 

REVISIONS 

Changes for the Mark 10.0 Release (cont.·) 

9-8 Added "<:WRITE PART> <RESULT MASK>; <ON SEQUENCE>" 
to the WRITE STATEMENT. 

9-9 Added" <RESULT MASK> ::=·WITH RESULT MASK 
<ADDRESS GENERATOR>" to the WRITE STATEMENT. 

9-10 Added "If the <RESULT MASK> .•• " paragraph. 

10·· 15 Added "<DYNAMIC HOST NAME PART>" and 
"<DYNAMIC OPEN ON-BEHALF OF PART>" to -- - -<DYNAMIC FILE ATTRIBUTE> list. 

10·-25 Added "<DYNAMIC HOST NAME PART>" and 
ri<DYNAMIC OPEN_ON~)EHALF_OF>" descriptions. 

10·-36 Added "<REFER ADDRESS DESIGNATOR>", 
"<REFER LENGTH DESIGNATOR>" and 
"<REFER-TYPE DESIGNATOR~" as FUNCTION DESIGNATORS. 

10-47 Added "REFER ADDRESS'' description. 

10-48 Added "REFER LENGTH" and "REFER TYPE" descriptions. 
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REVISION 

S 
APPROVED BY 

I SUE DATE 

11/17/7~~~ 

1-2 

2-5 
3-1 

5-5 

5-8 

5-18 

5-19 

5-21 

5-22 

5-25 
5-31 
5-32 

6-2 

7-1 

8-12 
9-12 

10-28 

PRODUCT SPECIFICATION 

REVISIONS 

Changes to the Mark VIII.O Release 

Changed title to Bl800/Bl700 SDL ~BNF Version) 

Changed BNF statement i(IDENTIFIER) : := .(.IDENTIFIEF) to 
(IDENTIFIER') : : = 4.iETTER) 

Replaced "/" with "I" 
Updated STRUCTURE OF AN SDL PROGRAM Section: 

Added &(RECORD STATEMENT) to ~DECLARATION STATEMENT) 
Replaced 3 NVS BIT(l) with 3 NSR BIT(l) in PL/I-STYLE 

STRUCTURE 
Updated NON-STRUCTURE DECLARATIONS BNF; 

Replaced 4'DECLARED PART) with ••• t £DECLARED PART. l •.. 
in 4'DECLARED ELEMENT) declaration. 

Updated REFERENCE DECLARATION: 
Replaced (DECLARED REF) REFERENCE with ••• l (DECLARED 
REF) REFERENCE I ... 

Updated REFERENCE RECORD DECLARATION: 
Replaced ~DECLARED RECORD REF) REFERENCE with 
••• J !DECLARED RECORD REF) REFERENCE , ••• 
in (DECLARE ELEMENT) DECLARATION. 

Updated FILE DECLARATIONS: 
Added I lPROTECTION PART> and t [.PROTECTION_IO)PART to 
O'ILE ATTRIBUTE) 

Updated Syntax 
Deleted I READER PUNCH L.DEVICE OPTION} from (DEVICE 
SPECIFIER) -
Added DATA_RECORDER_80 to .l.DEVICE SPECIFIER) 

Updated Format 
Deleted READER.PUNCH 
Added DATA RECORDER 80 

Updated Def;ult section of UNBLOCKED RECORD LENGTHS 
to 
Added Default sj:atus of 'PROTECTION PART) attribute and 
~PROTECTION_IO_PART) 
Updated PROCEDURE HEAD: 

Added REFERENCE TO (TYPE PART) 
Updated ASSIGNMENT STATEMENTS AND EXPRESSIONS: 

Deleted EXPRESSION from ASSIGNMENT STATEMEN' 
Added EXPRESSION LIST to ASSIGNMENT STATEMENT 

Description of NULL rewritten 
ACCEPT STATEMENT section updated: 

Deleted ~END-OF-TEXT SPECIFIER) 
Deleted paragraph pertaining to END-OE-TEXT 

Updated SEARCH _ __DIRECTORY STATEMENT: 

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

CORPORATION ANO IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT a 
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4 language used to talk about a language is a metalanguage. The 
natural languages are. in factP metalanguages; for example. the 
metalanquage English is used to talk about the structure of an 
English language sentence. Backus Naur Form CBNfl. a 
metalanquaye popularized by its use t& describe the syntax of 
~lgol 60 is used to describe the syntax of SOL. To avoid the 
contusion between the symbols of the metalanguage and those of 
the lanquage being described• BNF uses only 4 metalinquistic 
symbols. literal occurrences of symbols other than the the 
metasymbolsP with no tracketing characters, represent themselves 
as terminal symbols of the languaqe • 

.\grammar for SOL is written as a set of 3:\IF statements• each of 
which has a left part. fol lowed by the metasymbol "::="followed 
by a list of riJht parts. The left part is a phrase name, and 
the ri1ht parts• separated by the metasymbol "I"~ are strings 
containing terminal syrnoo·ls and/or phrase names. 

i'"lET~ SYMBOL 

... -... --

ENGLISH EQUIV4L£NT 

is defined as 

or 

<IDENTIFIER> "IDENTIFIER" 

USE 

separates a phrase name from 
its de f i n i ti on. 

separates alternate aefinition 
of a phrase. 

The bracketing characters indi-· 
cate that the intervening char­
acters are to be treated as a 
un1t• i.e., as a phrase name. 

Each BNf statement is a rewriting rule• such that we may 
substitute any riqht part for any occurrence of its associate~ 
left part; and we have a choice of right parts which we may 
s u b s t i t u t e • T h e f o l lo: w i n q e x a m p l e s pc c i f i e s t h e u s e o f t h e s e 
rules to determine those strings which are grammatically correct 
identifiers in SOL. 

<LET TEk> .. - a\ B I .. -
N 1 D I 
r.t ' h I 
n I 0 I 

c 
p 

c 
p 

1 
'} 

d 
Q 

E f F G H I I J I X l 
R I 5 T U V I W I X Y 
e I f g h I I k l 
r I s I t u I v I w I x I y 

Po4 

z 
IJI 

z 
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<DIGIT> 

<P.REAK> 

.. -. ·-

.. -.. -
<IOC: NTlf ffR> .. -.. -

0111213141Sf6171819 

<LETTER> 
<IDENTIFIER> <LETTER> 
<IDENTIFIER> <DIGIT> 
<IDENTIFIER> <BREAK> 

XYZ12_84 is a proper SDL <IDENTIFIER> since it can be generated 
as a terminating set of sy~bols Dy using the 9Nf rules. 

Proof that XYZ12_B4 is an <IDENTIFIER> by starting with the fact 
that an <IJENTIFIER> can be a <LETTER>. 

<IDE NT IF !ER> 
<IDENTIFIER> 
<I DENT If IER> 
<IDEN f IF IER> 
<ID ENT ff IC.:R> 
<IDEN f If IE ii> 
<IDENTIFIER> 
<IO ENT IF IER> 

FORM 

.. -.. -. ·­. . -

. ·• -.. -.. -.. -

.. . -··-. ·­. ·-.. -.. -

<LETTER~ 

<IDENTIFIER><LETTER> 
<IDE~TlFIErt><LfTTER> 

<fOENTIFIER><OIGIT> 
<IDENTIFIER><OIGIT> 
<IDENTIFIEfl><BRE~K> 
<IDENTIFIER><lETTER> 
<I0ENTIFIER><OIGIT> 

EX~MPLE 

x 
XY 

XY Z 
XYZl 

XYZ12 
XY Zl2_ 

X'f Z 12_ B 
XYZ12 a4 

Not1 ce that the tHff rules do not~ 1n any way~ limit the number of 
letters~ digits• and dots which comprise the <IDENTIFIER>. In 
such cases~ further semantic rules will be specified; e.q.~ an 
SOL <IDENTIFIER> is limited to a maximum of 63 characters. 

S D L I UP L C 0 i1 PI L £ R 
d1700 SOL S-L4NGU•GE 
817JO SYSTE~S REFERENCE M•NU~l 

NUMBER 

P.S. 2212 5389% 
P.S. 2201 2389 
#1057155 
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In order to understand SOL grammar~ 

with the most basic ele~ents of 
Language below. 

the user should be familiar 
the Software Developmental 

<GI GIT> .. -.. -
<LETTER> ··-.. -

<SP::CIAL CHARACTER> 

<8~EAK> 

< 8L4 Nr~> 

.. -.. -

.. -.. -

.. -.. -

0 

A 
K 
u 
e 
0 

y 

l. 
$ 

{ 

I 
I 

' ' 1 
I 

l z 3 4 5 6 

B c D E F G 
L M t..J 0 p Q 

" w x ' '( z I a 
f g h I j ' k 
p Q r I 5 t ' u 
z 

I < I ; I , I I I /= I 
: I > f >= I = I + I * I 

7 

H 
R 
b I 
l I 
v ' 

> I - I <= I ( I ] ; <BLANK> 

8 

I 
s 
c I 
m ' w ' 

N o r E : < 8 L t\ N K > i s t h e o cc u._r r en c e 
character " n 

.0 f one non-visit le 

<HENTIFIE·l> 

RESTRICTIONS: 

··­.. - <LETTER> I <IDENTI FIEF<> <LETTER> 
<IDENTIFIER> <DIGIT> 
<ID£~TIFI£R> <BREAK> 

l. ~n identifier may not contain blanks. 

2. An identifier may contain a maximum of 63 characters. 

3. Reserved words may not te used as identifiers. 

4. "Specialn words may be used for segment and DO-group 
identifiers without losi~g their special significance 
in SOL. 

9 

J 
T 
d 
n 
x 
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5. In all other cases, "special" words may be used as 
identifiers~ however, they lose their special 
significance throughout the entire program when 
declared at Lexie level o. When declared at any 
greater lexic level~ they only lose their special 
meaning within the procedure in which they are 
declared. 

<Also see "Structure of an SDL Program" and "Appendix 
I") 

6. All reserved and special words must be in all upper 
case. 

7. Identifiers must contain exactly the same letters, 
where upper and lower case are concerned• to be 
identical. If an upper-case identifier• for examole, 
is entered in lower case, it is a new identifier. 

<CJ M ~E ~IT SHH NG> 

RESTRICTIONS: 

.. -.. - /It <COMMDJT TEXT> It I 

1. The pair /* preceding the <COMMENT TEXT> must appear 
;:is adjacent symbols. Similarity~ the pair */ 
following the <COMRENT TEXT> ~ust also appear as 
adjacent symbols. 

<COMME1"4T TEXT> 

<EMPTY> : := 

.. -.. - <EMPTY> 
<COMMENT TEXT CH~~'CTER> 
ccOMMENT TEXT CHAR~CTER> 
<COMtiEMT TEXT> 

~ote: <:EMPfY> is the null set or the occurrence of nothing. 

< C 01-1 ME NT T € X T 
CH~Rl.\CfER> ::= 

cC~RD TERMIN~TOR> .. -... -

<DIGIT> 
<LETTER> 
<SPECIAL CHARACTE~> 

" I ~ I # I % 
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RESTRICTION: 4 % is treated as any other string character if 
it is contained within a <CHARACTER ST~ING> or in 
<COMMENT TEXT>. However. in all other cases# a % 
will cause the scanning of the current source 
image to terminate and to continue in the next 
source linage. 

<NUMBER> .. -.. - <DIGIT> I <;>4Ui1BER> <DIGIT> 

NOTE: ~ange of signed numbers -c2 exp 23> to CZ exp 23>-1. 
Range of unsigned numbers 0 to CZ exp 24)-l. 

<ElNA.RY DIGIT> .. -.. -
<8tNA.H'f DIGITS> : := 

cQU4RTAL DIGIT> ::= 

<0Ll4HT4L DIGITS> ::= 

<OCTAL DIGIT> ::= 

<OCT4L DIGITS> ::= 

<HEX DIGIT> 

<HEX DIGITS> 

.. -.. -

.. -.. -

<EIT GROUP>::= 

<BIT!;>::= 

<bIT ST~ING> 

0 I 1 I <:COi~MENT STRING» 

<3IN~RY DIGIT> 
<BINARY DIGITS> <BINARY DIGIT> 

<BINARY DIGIT> I 2 I 3 

<QUl.\RT~l JIGIT> 
<QUARTAL DIGITS> <QUARTAL DIGIT> 

<~U~RTAL DIGIT> I 4 I 5 I 6 I 7 

<OCT4L DIGIT> 
<~CTAL DIGITS> <OCTAL DIGIT> 

<OCT4L DIGIT> 
8 I 9 I A I 3 1 C I D I E I f 

<HEX DIGIT> 
<HEX DIGITS> <HEX DIGIT> 

C4> <HEX DIGITS> 
(3) <OCT~l DIGITS> 
CZ> cQUARTAL DIGITS> 
Cl> <BIN~RY DIGITS> 

<dIT GROUP> 1 <HEX DIGITS> 
<UITS> <HIT GROUP> 
<EMPTY> 

J<dITS>~ 
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1. If no bit mode is specified (i.e., The 1ndicator 
digit in parentheses is omitted), "Hex" is assumed. 
This can only be assu,ed if the bit string does not 
start w;th a mode indicator; when the mode is 
switched to NHex"~ an explicit "C4>" is required. 

2. 4s noted above, a <COMMENT STRING> may appear 
anywhere within a csIT STRING>, but not within the 
pardntheses bounding the indicator digit. The 
presence of a <COMMENT STRING> wjll~ in no way, alter 
the value of the <3IT STRING> containing it. Blanks 
may not appear in a <BIT STRING>. 

Example: 
~(3)633~316260/* THIS k/313230/* IS */63302560/• THE •/ 
4321626360/* L4ST */312523465124/* RECORD *I~ 

<STRING> .. -.... -

<CH4R~CTER STRING> .. -.. -

<CH'R~CTER STRING> 
<JIT STRING> 

"<STRING CH~R~CTER LIST>" 

<SfRING CH4R4CTER LIST> .. -.. - <EMPTY> 

<STRING CH4R~CTER> 

RESTRICTIONS: 

.. -.... -

<STRING CHARACTER LIST> 
<STRING CH4R4CTER> 

<DIGIT> t <LETTER> I <SPECI.\L CH4R4CTER> 
"" I ~ I #. I % 

l f a quote s i g n is des ired i n a character 
string, then two adjacent Quote signs must 
appear in the text. 
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Note: 

DECL\RE STRING CH~R~CTER Co>• 
QUOTE CHAR~CTER Cl>; 

STRING := "AB""COE"; 
<WOTE . -. - """"i 

After execution, STRING will contain: AS"CDE• 
and QUOTE will contain: "• 

A <CHARACTER' STttING> may contain a maximum of 
256 characters. 

The translation bit table for the set-membership reduction is 
ratner cumbersome to construct by hand" so the compiler provides 
a convenient notation for table constructs. These constants are 
written: 

<T~BLE CONST~NT> ::= 
<T.\BLE STRING> ::= 

CH~R_TABLE < cT~BLE STRING> > 
<ST~ING> t <T~BLE STP!NG> C~T <STRING> 

The constant denoted is a 256-oi t string with ~<l>l~ 
correspondinq to every cnaracter in <T~SLE ST~ING>. CWhen a <SIT 
STRING> occurs in the <T~BLE STRING>, it is used to denote 
non-graphic characters in their hexidecimal CE8COICJ form.) 

c CONST 4 'H > : : = <NUMBER> I <STRING> 
SEQUENCE NU~18£R 
HEX_SEQUENCE_NUMBER 
< T A 8 l E C 0 N ST A iH > 

TOOA.YS_OATE 

TOO~YS_O~TE represents the date and time of 
comoilation of the program. It is the same as the 
date and time appearing at the top of the program 
listing. It is a character string with the following 
format --

"MM/00/YY HH:~M" 

SEQUENCE_NUM3ER represents a <CHARACTER STRING> of e 
characters which is the sequence number of the 
current source image being compiled. 
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HEX_SEQUENCE_NUMBER represents a bit string of 8 
Chex> digits which is the seouence number of the 
current source image tine being compiled· If this 
sequence field is blankP then HEX_SEQUENCE NU~BER = 
~JG000001~ 

If the current source image line sequence number is 
12753000~ then on this line: 

5EQUENCE_NUMBER = "12753000" 
HEX_5EQUE~CE_~U~8E1 = ~12753000~ 
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<D£CLARATION STATEMENT 
LIST> ::= 

<DECLARATION STATEME~T> .. -.. -

<P.iOCEDURE sr~rEMENT 
LIST>::= 

<PRO CE DURE ST HEMErH> 

<EXECUT4BLE ST.HEMENT 
LIST> ::= 

<EXECUT48LE ST~TE~ENT> 

.. -.. -

. . -.. -
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<DECLARATION STATEMENT LIST> 
<PROCEDURE ST4TEMENT LIST> 
<EXECUTABLE STATEMENT LIST> 
FINI 

<EMPTY> 
<JECLARATION ST~TEHENT> 

<OECL~R4TION ST4TEMENT LIST> 

<DECLARE STATE"ENT>; 
<DEFINE ST~TE~ENT>; 
<f[LE O£CLAR4TION ST~TEMENT>; 

<SWITCH FILE OECLARATICN 
STl\TEMENT>; 
<f0RW4RD DECL~R~TION>; 
<USE STATEMENT>; 
<SEGMENT ST~TEMENT>; 

<DECLARATION ST~TEMENT>i 

<RECORD STATEMENT>; 

<EMPTY> 
<PROCEDURE STATEHE~T>; 

<PROCEDURE STATEMENT LIST> 

<PRJCEOURE DEFINITION> 
<SEGMENT ST4TEM£NT> 
<PROCEOURE STATEMENT> 

<£MPT 'f> 
<£X£CUT~BLE ST~TEMENT> 
<EXECUTABLE STATEMENT LIST> 

See SECTION 10 • 

A program written in SDL must follow the sequential structure 
described in the syntaK above. That is, the executable section 
of the croqram may not appear until all procedures have been 
defined, and procedures may not be defined before the formats of 
data items <variables~ arrays, etc.) have been declared. "FINI" 
is not required• cut if present must physically occur dS the 
f i na l st ate men t 1 n the pro qr a a:. 
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The procedure statement (including declaration, procedure• and 
executable statements) is the basic structure in SDL. An SOL 
program ~s a collection of procedures, each of which can be 
described for conceptual purposes as a microcosm of the program. 
Any given procedure may contain a collection of other procedures 
within itself. This process is known as "Nesting". 

The "'Lexicographic level .. of any statement in the program is 
eQu3l to the number of procedures in which it is nested. The 
program itself will always be Lexie level Q, and no ~rocedure may 
have a Lexie level qreater than 15. The diagram in Figure l 
illustrates procedure nesting and lexic levels. 

It is important to understand the relationships between these 
nested procedures. 4~ Figure 1. indicates, the name of any 
given procedure js cont~ined in the procedure in which it is 
nested at the next lower le.xi c le vet. For example• procedure D 
is a Lexie level 2 orocedure,. however .. ; ts name .. "D"• is part of 
Lexie Level 1. 

The "scope" of any given procedure is recursively defined as: 

l> The procedure itself• 

2) ~ny procedure(sl nested within the procedure,. 

3> ~ny procedure (and its nested procedures> whose name 
appears at the same Lexie level and within the same 
procedure as its own name" and 

4> The procedure in which its own na~e is defined. 

In Figure l• one can see that the scope of Procedure B includes: 

l> Itself, i.e .. ~ Procedure H 

2) The nested procedurP.s within 8 CC and Q}, 

3) 

4) 

The other procedures defined at LLO: 
nested procedures F and G) and procedure H 
nested procedures J, K• l• M• N• and P. 

E C and its 
(and its 

The procedure which defines g, 
program A. 

in this case, the 

Note: ~ll the Lexie Level v procedures have scope to each 
other. This occurs because of rule 4 above• wherein 
the proqram itself is thought to be a "procedure~. 
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In the same manner, the scope of procedure J includes J,. K, L,. M,. 
N, p, and H. 

By understanding the relationships between the various 
procedures,. it is possible to determine which procedures may te 
invoked by any given procedure. SOL has been defined so that any 
procedure X may call or invoke any procedure y,. if the scope of 1 
encompasses x .. 

In Figure l,. Procedure J may call procedures J,.K.L,.f-4,.H,.£• and 8 
because each of these contains J in its scope. 

Note: J cannot call the program A since the name of the 
p r o qr a :n ,. i f t h er e i s o n e • e x i s t Ii o u t s i d e t h e pr o qr a m 
and is• therefore, not co~piled; however• J may 
access the data contained in ~ Ci.e.~ 41, 42P 43• and 
1' 4) • 

figure 2 below shows the relationship between scope and calling 
ability for program 4. 
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DECL,RE c1 .. c2 .. c3; 
EXECUTABLE ST4TEHENfS; 

ENO C; 
PROC£0tL~E Q; 

EXECUT~BLE ST4TEMENTS; 
Ei"O 0; 
EXECUTABLE ST4TEMENTS; 

END a; 
PROCEDUHE E; 

DECLARE Eb E2; 
PROCEDURE F; 

DECL4RE fl,. f2,. F3; 
EXECUTABLE STATEMENTS; 

ENO F; 
PROCEDlJRE Gi 

£ :~O Gi 

DECLARE Gl" G2; 
EXECUT~ULE ST~TEMEMT~; 

EXECUT~BL£ ST4TEMENTS; 
£Nu [; 
PROCEDURE H; 

ENO ;\; 

OECLAHE Ht,. Hz,. H3,. H4; 
PROCEDURE J; 

PROCEDURE Ki 
END fO 
PROCEOWlE L; 
ENO L_; 

END; 
p,-rncEDU:~E ~; 

END M; 

PROCEDURE N; 
ENO M; 
PROCEDURE P; 
orn p; 

EXECUTABLE STATEMENTS; 
F I:H 

Fiq l. Procedure ~esting 
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H J K l M N p 

* k * It Ir It * * 

Ir * Ir fr * * fr fr 

I: 

--.-; 
Ir It 'k It * Ir Ir * 

* * * * * * * 
i\' * * 
* * * 

* 11r * * * * .. 
It * fr 

* * * 

a r:rocedure• find the procedure 
i n the column of procadure names. The horizontal 
rows to the right indicate the procedures in its 
scope. The procedures which may be called by a given 
procedure are ·,narked in the vertical columns below 
th at calling procedure. 

Fig 2. Scope and Calling 4b i l i t y 
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<SEGMENT STATEMENT> ::=<SEGMENT STATEMENT WJRO> (<SEGMENT P4RT>); 
<SEGMENT STl\TEMENf WORD> ::= SEGMENT I SEGMENT PA.GE 
<SEGMENT PAqJ> ::= <SEGMENT IDENTIFIER> <PAGE ~ART> <IMPORTANT PART> 

<SEGMENT IDENTIFIER> <l~PORT4NT P~RT> <P~GE P~RT> 
<SEGMENT IDENTIFIER> ::= <IDENTIFIER> 
<PAGE PART> ::=<EMPTY> I OF <PAGE IDENTIFIER> 
<P4GE IDENTIFIER> ::=<IDENTIFIER> 
<IMPORTANT PART> ::= <EMPTY> 1 - IMPORTANT 

~s the 8NF ind;cates~ the <SEGMENT ST~TEMENT> may occur anywhere 
with in an SOL prograni. Its purpose is to reduce the memory 
re q u i r e rn en t o f th e pro qr am by a l l ow ; n q segment s to over l a y e a ch 
other. 

There is a maxi~um of 16 pages with 64 segments per page. The 
segment names represent a page-nu~ber segment-number pair. 

It is only necessary to specify SEGMENT_PAGE once for each page. 
Every subsequent segment wilt be compiled to that paqe until 
another 5EGMENT_?~GE is encountered. 

rt there are no SEG~IENT_PAGE specifications, all segments will be 
compiled to Page Zero, and there may be no more than 64 segments 
total. If a progrdm is to be segmerted, the first statement must 
oe a csEGMENT STATEMENT>. Jtherwise a warning messaqe will 
appear 1n the source listing. 

There are two types of se~mentation: "permanent" and 
"temporary". Every statement following a permanent <SEGMENT 
STATE~ENT> will be compiled to that seq~ent until another 
<SEGME~T ST4TEMENT> is read. Non-consecutive statements may be 
compiled to the same segment by using the same <SEGMENT 
ICENTIFIER>. Note• however~ that <00 GROUP>s CSee "00 GROUPS"> 
and procedures must end in the same segment in which they begin. 
If this is not the case• the compiler issues a warning and 
inserts code to bring the program back to the proper segment so 
that the do-group or procedure may be exited correctly. 

The following example illustrates the use of the "permanent" 
cSEGMENT ST~fEMENT>. 
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SEGMENT CXXH 
DECll\RE 41,. 4211 ~h 44; 
PROCEDURE B; 

OECL"'l<E 81,. 82, 93; 
SEGMENT CYY>; 
PROCEDURE c; 

END c; 
PROCEDURE Di 

ENO o; 
SEGMENT CXX)i 

• 
ENG 3; 

• 

FINI 

Only procedures C and 0 have been compiled to the segment "YY". 
Segment "XX" is segment zero and includes everything else. 

4 <SEGMENT ST~TEMENT> is treated as "temporary" only when it 
precedes a "Subordinate Executable Statement" within any of the 
following statements: 

<4CCE5S FILE HE~OE~ ST4TEMENT> 
cc~SE ST.UEMENT> 

<SE4RCH DI REC TORY. ST-'TEMENT> 
(SEND STA\TEMENT> 

<IF STATEMENT> <SPACE STATEMENT> 
(R£~0 STATEMENT> <WRITE ST4TEMENT> 
<~E~EIVE ST~TEMENT> <OPD' STi\TEMENT> 

In these specif 1c cases• the segmert change a~plies only to the 
suborainate statement following it. For example~ the syntax for 
the <IF ST4TEM£NT> could be written as follows: 

<If S Tl\ TE MEN T > .. -.. - IF <EXPRESSION> 
THEN <SUBORDINATE EXECUTABLE STATEMENT> 
IF <EXPRESSION> 
THEN <SUBOROIN~TE EXECUT48LE ST~TEMENT> 
ELSE <SUBORDINATE EXECUTAOLE STATEMENT> 
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The segmentation of a hypothetical <IF ST4T£MENT> is presented 
below to illustrate the use of a "temporary" <SEGttENT STATEMENT>. 

SEGMENT (~); 

PROCEDURE x; 

If Y>Z THEN r:=Z; ELSE 
SEGMENT (8); 
00 SOME_FUNCTION; * 

END Xi 

• 
* 

ENO SOME_FU~CTION; • 

• 

• Compiled to SeJment CB> 

Because the <DO GROUP>, nsJME FUNCTION"• is a subordinate 
<EXECUT~3LE ST4fEMENT> in the -<IF SlATE~ENT>• Segment ca> 
automatically ends when the <DO GROUP> is terminated. All 
statements fottowinq are compiled to Segment C~>. 

Notice the distinction between Segmert (~)~ a "permanent" 
<SEGMENT STATEMENT>• and Segment CB>• a "temporary" one. 

If the construct ,r~PORTANT appears in the <IMPORTANT PART> of a 
segment statement• then the SDL/UPl compiler will set the decay 
factor for that segment to seven. If the control option word 
SIZE is used, a list of segment names• numbers and sizes will be 
printed at the end of the s~urce listing. The seqments that have 
teen marked ,IMPORT4NT will be noted. 

EX~MPL£5: 

SEGMENT CSEGZERO • IMPORTANT} ; 
SEGMENT_PAGE CSEGONE OF P~GEZERO • IMPORT~NT>; 
SEGMENT CS£GfWO , IMPORTANT Of PAGEONE>; 
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The decay factor field in the segment dictionary is three bits 
long. It will always have a value of zero or seven. Whatever 
value the compiler puts in the code file' the MCP changes it. So 
when reading a memory dump• a value of zero means that the memory 
priority will decay more slowly. But when locking at code files~ 
a value of seven means that the memory priority will decay more 
slowly. 
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Three main types of data may be declared in SOL: 

1> BIT 
2> CHARACTER 
3> FIXEC 

~bit field con5ists of a number of bits specified by a number in 
parentheses following the reserved word "BIT". The field may be 
a max;mum of 65~535 bits. 

A character field is a number of characters, e tits each, 
specified by a number in parentheses following the reserved word 
"CH4R~CTER~. The field may be a max1mum of a~l9l characters. 

4 fixed data fjeld is~ 24-bit, signed 
high order bit is interpreted as the sign. 
represented in 2-s complement form. 

numeric field where the 
Negative numbers are 

The ranqe of siqned numbers Ci.e •• fixed data fields} is -CZ exp 
23) to C2 exp 23>-1. The range of unsigned numbers Cbit data 
fields> is 0 to (2 exp ?4>-1. Hit fields• as noted above• are 
not restricted to 24 bits. However~ for arithmetic purposes• 
only the low-order 24 bits wilt be considered except in the case 
of the extended 3rithmetic function. 
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OECL~RE co£CL4RE ELEMENT> 
<DECLARE STATEMENT>, <DECLARE ELEMENT> 

<DECLARED P1'RT> 
<TVPE PAHT> 
<STRUCTURE LEVEL NUMBER> 
<ST:1UCTURE DECLARED PART> 
<ST~UCTURE TYPE P~RT> 
P~GEO <ELEMENfS-PER-P~GE P4RT> 
<ARRAV IOENiifIEg> <ARRAY 30UND> 
<TYPE PliRT> 
DYN4MIC cco~PLEX OYN~MIC> 
<DYNAMIC TYPE PART> 
<OECL.&.Rf.D REF> r<EF EHENC£ 
<DECL4R£D RECORD REF> REFERENCE 

fhe <DECLARE STATEMENT> specifies the addresses and 
characteristics of contents of memory storage areas. 

Any number of <DECL~RE ELEMENT>s may be declared in one <DECL4RE 
ST4TEM£~T>, and must be separated by commas. Best code is 
generated if all elements are declared within one <DECLARE 
ST4TE~ENT>. CSee ~ppendix VI>. 

The maximum number of data ele~ents Cincluding fillers• dummy5~ 

and implicit fillers> contained in one structure varies as to the 
compiler being used, <currently: 50 •small version, 75 - large 
version>. 4ny attempt to declare more will cause a table 
overflow error to be detdcted at compile time. 

An array may have a maximum of 55~535 elements• 
maximum of &S,535 oits {8,191 characters>. 

each being a 

The tive types of <DECL-~E ELEME~T>s are each discussed below. 
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<RECORD ST4TEHENT> 

<~ECORD IDENTIFIER> 

<FIELD LIST>::= 

.. -.. -

. ·­.. -

<COSP4TI~l FIELD LIST> 

<F IELO ELEMENT> .. -.. -

<SIMPLE FI£LO ELEMENT> 

<COMPLEX FIELD ELEMENT> 

<SIMPLE IDENTIFIER> ::= 

c~RR4Y ICENTIFIE~> 

<A~?R,'\ Y BOUND> : : = 

<F IELO TYPE> : :.:: 

<f !ELD SIZE> : := 

... -. ·-

. ·­.. -

.. -.. -

.. -.. -
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RECORO <RECORD IDENTIFIER> 
<FIELD LIST> 

<IDENTIFIER> 

<FIELD ELEMENT> I 
<FIELD LIST>, <FIELD ELEMENT> 
C<COSP4TI4L FIELD LIST>l 
<FlELO LIST>, C<COSPATIAL FIELD LIST>1 

<FIELD ELEMENT> 
<COSPAlIAL FIELD LIST>, <FIELD ELEHENf> 

<Sl~PLE FIELD ELE~ENT> 
<COMPLEX f IELO ELEMENT> 

<SIMPLE IDENTIFIER> <f IELO TYPE> 
FILLER <f!ELD TYPE> 

<ARHAY IDENTIFIER> <ARRAY BOUND> 
c:Fif.LD TYPE> 

<IDENTIFIER> 

<IDENTIFIE'."{> 

CcCONSTANT EXPRESSION>> 

FIXED 
BIT <FIELO HZE> 
CH•R4CTER <FIELD SIZE> 
<RECORD IDENTIFIER> 

C<CONST~NT EXP~ESSION>> 

- new mechanism c~lled Record is intended to event~ally replace 
the Pl/I-style structures currently being used in SOL. For 
compatibility• of course• no current features w;ll be removed 
untj l they have fallen into disuse. 4lthough records are used 
for the same purpose as the current structures~ they are 
different in declaration• reference• and run-time effect. They 
are designed to provide the following benefits: 

l. Since fields of records are not represented by 
dascriptors at run-time• they do not cause large name 
stacks. This removes the ~eed for USE declarations and 
elaborate SUBqlfting schemes which have been used in the 
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2. Pa~ed arrays may be structured using records. 

3. Arrays may occur nested in structural levels. 

4. 4ccessing of linked data structures is safer, simpler, 
and often faster. 

5. The substructure is specified in one place, but may be 
invoked in many places to declare variable or specify 
substructure of other record;, thus reducing the 
probability of error. 

6. The syntax encourages the treatment of data structures as 
new types... hopeful Ly imposing better structure on 
programs. 

~ record is an addressing te~plate analogous to a structure 
declared R£M4P~ B~SE in the current language. Declaration of a 
record causes no data space to be allocated; it only establishes 
~n addressing schema in the scope of the declaration. -n example 
of a record declaration is: 

RECORD TYPEFIELD 
NV OIT<lh 
NSR BIT<l>111 
04T4T1P£ BITC6H 

RECJRD 0£SCRIPT!li1 
TYPE TYPEFIELO, 
LEN BIT<16h 

c ~ooi~ a I TC 2 4 > ,, 
V.\l BITC24)J; 

This two-layered definition provides roughly the same effect as 
the followinq Pl/I-style structure: 
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OECL"RE 1 DESCRIPTOR REM~PS B4S£, 
2 TYPE• 

3 NV 
3 N'SR 
3 Ol\T4T'f'PE 

2 LEN 
2 AOOR 
2 V4l REM,PS 40DR 

BITC1J,. 
3ITC 1), 

BITC6), 
BITC16h 
BIT<24), 
BITC24li 

The concept of w.aking several fields alternative formats for the 
same area .. or "cospatial",. is eKpressed by enclosing the list of 
alternatives in brackets. This has the advantage of not 
requiring a distinguished alternative <the larqest) which is 
remapped,. and it also groups all the alternati~es in one spot 
textually. 

4nother distinction of record js in the nested use of definitions 
to achieve the effect of PL/I level numbers. The advantage here 
is that a single record may be used as part of several other 
records, at different levels~ or even more than once in another 
record declaration. This can be done without repeating the 
detinjtion of its substructure~ thus simplifying modifications. 
The use of a record in more than one context~ of courser requires 
that qualified names be introduced. This is discussed later in 
detail. 

Each field of a record has a type associated with it in the 
declaration {the type may be another record identifier),. and may 
also be arrayed by noting the array bound after the field 
identifier-- similar to an ordinary array declaration. The type 
of an array field may be a record which also contains array 
fields, ~.e., arrays may be nested in a way not per~itted by the 
current SOL structures. 

A structure which would be 
current SOL structure may be 
defined record: 

the functional eouivalent of the 
declared using the previously 

DECL\RE 0 OESCHIPTOR; 

Deel ar ing this structure al locates storage on the value stack for 
the data (48 bits in this c~se> and allocates one descriptor on 
the name stack. 4 structure array could also be declared Cand 
pagea# in this example): 

DECL~RE P~GEDC16> 0~(2561 DESCRIPTOR; 
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This causes one array descriptor to be allocated. The space for 
the array is not allocated on the value stack in this case 
because the array is paged. 

The field of a structure is accessed by use of a Qualified name. 
for example• the length field of descriptor "D" is named "0.LENw 
ana the type fjeld is na~ed "0.TYPE". The name-value bit of the 
type field is named "D.TfPE.NV". When a component of the name is 
an array~ a subscript must be wentioned after that component as 
in "04C2lJ.TYPE.NSR". ~ualification must be complete and 
explicit• unlike that of PL/I or COBOL. The dot notation was 
chosen because it is almost a standard among languages using 
qual if jed names. The ~nderscore character <"_"> is used as a 
replacement for the current use of n." as an identifier nreak 
character. 

To provide a link between current and new facilities' a field of 
a record may be named bv itself Cno qualification> with an index. 
The effect is the same as indexing a field of a structure 
declared REMAPS B~SE. This eases reprogramming since in many 
appl icatjons the structure declaration could be rewritten as a 
recoro without changing the rest of the code. 

<STRUCTURED RECORD STATEMENT> ::= 
RECORD 01 <RECORD LCENTifIER> <TYPE> 

<STRUCTURE ELEMENTS> 

<RECORD IDENTIFIER> ::=<IDENTIFIER> 

<STRUCTURE ELEMENTS> ::= 
~ <LEVEL ~UMBER> <STRUCTURE ELEME~T> 

<LE~EL NUMBER> <STRUCTURE ELE~ENT> 
µ~ • <STRUCTURE ELEMENTS> 

<STRutru~E ELE~E~T> ::= 
<f IELD NAME> <TYPE> 
<FIELD N4ME> <~~R'Y BOUND> <TYPE> 
FILLER <TYPE> 
<FIELD NAME> RE~APS <REMAPS OBJECT> <TYPE> 



BUHRGUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

5-7 
CO~PANY CONFIDENTI'l 

81800/81700 SOL CBNf Version) CF> 
P.S. 2212 5405 

Structured Records have been i•plemented to allow easier 
conversion of the current PL/I-style structures to records. 

Structurdd Records have the same capabilities as RECORDS. 

fields declared as an array may not have nested structure. 



8UR~OUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANT~ B4RB4R4 Pl4NT 

<CECLA~E ELEMENT> ::= 

<DECLARED PART> ::= 

<COMPLEX IDENTIFIER 
LIST> ::= 

<CJ~PLEX IDE~TIFIER> .. -.. -

<SIMPLE IDENTIFIER> ::= 

<ARRAY IOf~TlFIER> 

<4RR4Y BOUND> 

<REM~P O!:JJ£CT> 

<TYPE P~RT> .. -.. -

.. -.. -

<REM4PS TYPE ?4RT 

.. -.. -

.. -.. -

.. -.. -

<RECORD IDENTIFIER> .. -.. -
<FIELD SIZE> ::= 

<CONST4NT £XPRESSIO~> 

<CJNST~NT EXPRESSION 
OPER.'\TUH> : := 

··­.. -
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••• I <D EC l ~ RE 0 P ~ R T > I ••• 

<CO~PLEX IDENTIFIER> <TYPE PART> 
C<COMPLEX IDENTIFIER LIST>> 
<TYl'E P4RT> 
<COMPLEX IDENTIFIER> REHAPS 
<REMAP OBJECT> <REMAPS TYPE PART> 

<CO~PLEX IDENTIFIER> 
<COMPLEX IDENTIFIER>, 
<COMPLEX IDENTIFIER LIST> 

<SIMPLE IOE~TIFlER> 
< ~ :rn l\ y I D EN T IF I E R > ( Ai R R I\ y 8 au ND> 

<IDENTIFIER> 

<I OEN T ff I E'.1> 

CcCONST4NT EXPRESSION>) 

81' SE 
<SI~PLE IDENTIFIER> 
<~RR~Y IDENTIFIER> 
<40DRESS GENER~TOR> 

FI XEO 
CHARACTER cfIELD SIZE> 
SIT <FIELD SIZE> 
<RECORD IDENTIFIER> 

FIXED 
CH4R~CTER <FIELD SIZE> 
BIT <FIELD SIZE> 

<IDENTIFIER> 

CcCONST4NT EXPRESSION>) 

<NU~BER> I <CONST4~T EXPRESSION> 
<CONSTANT EXPRESSION OPER4TOR> 
<NU~8EH> I C<CO~ST~NT EXPRE5SION>> 

% + I - I * I I I MOD 
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Data may be declared as simple. 
subscripted• having as many 
<ARR~Y BOUND>. 

having ore occurrence. or as 
occurrences as specified by the 

The <TYPE PART> specifies the type of data in the field and the 
field size. 

As the syntax indicates• different data fields having the same 
type may be declared collectively as a <COMPLEX IDENTIFIER LIST>. 

The Jot lowing examples illustrate the various options available 
in this type of <DECL4R~TION ST~TEMENT>. 

DECLARE A FIXED• 

1 • 

2. 

3. 

4 • 

s. 

B CH~R4CTER C11),. 
C BIT C4'Jh 

CJ• £,. F {5) > 3IT ClJ>• 
G C20) FIXED,. 
H CS> CHARACTEH C 6 >; 

l\ is a 24 -bi t signed numeric field. 

~1 i s a 10-oyte character field. 

c i s a 40 -bi t field 

u and E are 10-bit f ield:s each. 

F i s a s-element array of 10-bit fields. 

6. G is a 20-element array of 24-bit signed numeric 
fields. 

7. H is a 6-byte character array with five elements. 

Data fields may be re-formatted by the use of the remapping 
device: 

<CO~PLEX IDENTIFIER> R£~APS <R£MAP OBJECT> <TYPE PART> 

Remapping is subject to the same general rules discussed aoove. 
The fol lowing example best it lustrates its use. 

OECL4RE ~ FIXED,. B BIT CSJ),. 
AA REH~PS A CHARACTER C3>• 
BBC2> REM4PS SU38ITCB,2> FIXED; 
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Note that 88 specifies 48-bits Cor 2 elements~ 24-bits each>. A 
field may not be remapped larger than its original size. If the 
<REM~PS OBJECT> is an <~DORESS GENER~TOR> this check cannot be 
made until run time. The check w1ll te made only when the the 
compiler option FORM~L_CHECK is set. 

There is no limit on the number of times a field may be remapped' 
" field which has remapped another may itself he remapped. The 
REMAP option specifies that the identifier on the left side of 
the reserved word REM~PS will have the same starting address as 
the ident'ifier on the ri~ht side. 

for rules concerning the remapping of dynamic 
declarations, see those sections. 

or formal 

4 data field may oe remapped to base which wilt give tha field a 
relative address of zero. for example: 

OECL4RE X REM4PS 845£ BITC7J; 

fhis devjce is used as a free-standing declaration since it does 
not remap a previously declared data item and is used primarily 
with data to be indexed CSee ADDRESS VARIABLES>. 
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<DECLARE ELEHE~T> : := 

<STRUCTUHE LEVEL 
N U M B E R > : : ·= 

<STRUCTURE OECL,RED 
PllRT> ::-= 

<OECL~RED P~RT> ::= 

<OUM~Y P~RT> ··­.. -
<ARRAf ROUND PART> 

<ARRAY BOUND> ::= 

.. -.. ·-

<STRUCTURE TYPE PART> .. -. ·-
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••• 1<STRUCTURE LEVEL NUMBER> 
<STRUCTURE DECL~REO P~RT> 
<STRUCTURE TYPE PA~T> I ••• 

<NUMBER> 

<OECL4REO P4RT> 
FILLER 
<DUMMY P4RT> REM~PS <RE~~PS OBJECT> 

See NON-STRUCTURE DECL~R~TIONS 

DUMMY <~RR~Y 80UND P~RT> 

<:f~PTY> 
<~RH.\Y BOUND> 

C<CONST~NT E~PRESSION>) 

<LtPTY> 
<TYPE P~RT> 
CH4R4CTER I tlIT 

<TYPE PA.RT> .. -.. ·- See NON-STRUCTURE OECL~rl~TIONS 

SOL allows the structuring of data where a field may be 
subdivided into a number of sub-fields• each of which has its own 
identifier. The whole structure is organized in a hierarchical 
for~, where the most general declaration is at Level 01 Cor l} 
and the highest at Level 99. ~ sucdivided field is called a 
group item" and a field not subdivid.ed is known as an elementary 
it em. 

When the REM4PS option appears on a declare with level number 
greater than one" it is known as an intra-structure remap. In 
this case" the <REMAPS OBJECT> must be the last identifier 
declared in the same structure with the same level num~er unless 
that identifier was also declared with R£MA?S. In that case both 
must remap the same identifier. 

CE CLARE 1 A" 
2 3 BITC5l11 
2 c BITC4~}, 

3 D BIT Cl )I' 

2 E kEM i\P S c CH~R~CTfRCll" 

2 F RE~ 4? S c f I XED" 
2 G FIXED; 
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is legal• but E and F may not remap B or o. 

The type and length of data need not be specified on the group 
level. 4ll elementary items must indicate type and length• and 
the compiler will assume tyoe bit and add the lengths of the 
components to determine the length of the group item. For 
example: 

DE CL" RE J 1 ~,. 
02 c,. 

03 0 BITC2J),. 
0 3 E BI TC 30 h 

02 D CH4q4CTERSC5); 

In this example,. both A and C are considered group itemsr with A 
having a total length of 90 bits and C being 50 bits long. 

Elbb.~B 

FILLERs may be used to designate certain elementary items which 
the progra~ does not reference. If the group item has a length 
specified and the FILLER is the last item in a structure, it may 
be omitted, and the compiler will consider the item to be an 
implied FILLER. ~FILLER may never be used as a group item. 

A group item may have a type specified with length omitted. The 
compiler will calculate the length from the length of the 
sub-items. For example: 

DE CL.\ RE 01 A 
02 
02 

CH t\ R I\ C TE R • 
B FIXED, 
C fHTCS>; 

~will become type CH4R~CTERC4l leaving an implied 3-bit filler 
after c •. 

If the 01 level group item is an array, it is mapped as a 
cant iguous area in memory. However, sut:divisions of this array 
are not contiguous. In the exa~ple structure below: 

01 H5> BITCl+d),. 01 4<5),. 
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02 B f'IXEO,. 
02 C FIXED; 

•1:* 48 b1ts 
k 

* 

5-13 
CO~P~NY CONfIOENTI~L 

B18CO/B1700 SOL CBNF Version> CF> 
P.S. 2212 5405 

or 02 B FIXED• 
02 C FIXED; 

I 1\u I .\ l I ~ 2 I 4 3 I ~ 4 I 
I BJ I CO I 81 I Cl I 82 I C2 1 83 I C3 I 84 I C4 I 

* 
* 
Hr* 24 bits 

If a group item is an array• an array specification may not 
appear in any subordinate item; that is. only one-dimensional 
arrays are allowed. Down-level carry of array specifications is 
implied. 

Structured aata may be remapped in the same manner as 
non-structured data. In addition. structured data may be 
remap~ed with a dummy group identifier. The purpose of this 
construct is to allow the user to remap data ite~s without having 
to declare another group item which describes the same memory 
area. Thus, in the following example: 

01 t\ BITCUlC1 h 
0 2 8 !3I TC 20 h 
lj 2 C 8 ITC 80 >; 

Ot AA REMAPS A BITClOC; ),. 
02 R8 BITC3J),. or 
:J2 CC BIT<70>; 

01 DUMMY RE~APS A 9ITC100>" 
02 BB BITC3J),. 
02 CC BITC70>; 

doth ~ and 4~ in the above exaw.ple refer to the same area in 
memory. Hence 44 is redundant. During runtime,. the descriptor 
for ~4 will also be on the stack. 
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If OU~MY is substituted for the identifier~-· no descriptor will 
be generatedr however 88 and CC witl both point to ~ in the 
correct fashion. 

The user should note the distinction between DUMMY and FILLER. 
OUM~Y is used in conjunction with REM4PS to eliminate the 
necessity of declaring a redundant group item. FILLER is used if 
one des1res to skip over an area of core. 

The following restrictions apply to the use of CUMHY REMAPS: 

1. DUMMY may only be used with remap declarations. 

2. All the restrictions applying to REMAPS apply to 
DUMMY REM4PS. 

3. DUMMY must not remap another OU~MY. 

4. DUMMY group itews must have at least one non-filler 
component. 
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<OECL~RE ELEMENT > ::= 

<ELEMENTS·PER·P-GE 
P ~RT> : : = 

<ARRAY IOE~TIFIER> 

<~RR4V SOUND> ::= 

.. -.. -
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••• I P•GEO <ELEHENTS-PER-P~GE P'RT> 
<4RR4Y IDENTIFIER> <~RR~Y BOUND> 
<TYPE PART> 

C<CONST~NT EXPRESSION>) 

<IDENTIFIER> 

<<CONSTANT EXPRESSION>> 

The paged array declaration allows the user to segment arrays. 
The <ELEMENTS-PER-P~GE P4RT> specifies the number of array 
elements contained in each seqment. For example: 

P4GECC64) ~C40Y6l 9ITC1); 

is an array of 4G96-
64-element segments. 

l ·b i t e l em e n t s , segmented into 64, 

Hestrict ions: 

1. Paged arrays may not be indexed. 

2. Paged arrays may not be part 0 f a structure. 

3. Paged arrays raa y not be remapped. 

The number of elements p·er page must be a power of 2-
and may not exceed 32 .. 768. 

5. The <~RR4Y BOUND> may not exceed 65 .. 535 but the 
bounds may be subsequently increased to a maximum of 
16,777-215 by use of the GROW statement. 
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<CECL~RE ELEMENT> ::= 

<OYNftl'IC COMPLEX 
ICENTIFIER> ::= 

5-16 
COMP~NY CONf IDENTI~l 

d18~0/8170Q SOL CB~F Version) CF> 
P.S. 2212 540:, 

••• I DYNf\MIC <OYNi\MIC COMPLEX 
IDENTIFIER> <DYNAMIC 
TYPE PART>t ••• 

<IDENTIFIER> I c4RR4Y IDENTIFIER> 
<DYNAMIC SU~SCRIPT BOUNDS> 
P~GEO <DVN4MIC ELEMENTS PER P4GE> 
<ARRAY IDENTIFIER> 
<DYN4MIC SU35CRIPT SOUNDS> 

<OYNA~IC ELE~ENTS 
PER Pi.\GE> ::= (<EXPRESSION>) 

<CYNA~IC SUBSCRIPT 
BOUNDS> ::= 

<DYN4MIC TYPE P~RT> 

<DYNAMIC FIELD SIZE> 

.. ·­· · -

.. -.. -

(<EXPRESSION>) 

BIT <OYN~MIC FIELD SIZE> 
CHARACTER <DYNAMIC FIELD SIZE> 
FIXED 
<RECORD IOENTIFIEH> 

<<EXPRESSION>> 

The dynamic declare statement allows the user to declare simple 
data with a non-static fjeld length and/or array tound. For 
example: 

PROCEDUf<£ ~BX; 

DECL~RE DYNAMIC X 81TC~); 

where 4 will determine the length of ~. The value of the 
<EXPRESSION> appearing in the <OYN4~IC FIELD SIZE> is used to 
determine the number of nits or characters in the declared data 
item. If X were an array, its bounds would be evaluated at run 
time as well. 
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L. The variables used in the <DYN4MIC FIELD SIZE> must 
have been previously initialized. 

2. Dynamics may not appear on Lexie Level ~. 

Dynamic variables may be remapped, however a warning message will 
appear in the source listin9. It is the orogrammer•s 
responsibility to ensure that a dynamic is not remapped larger 
than allowed. If $fOR~AL CHECK is set~ this remapping length 
will be run time checked. 
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<DECLARED KEF> ::= 
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••• t<DECL4REO REF> REFE~ENCEI ••• 

<SIMPLE IDENTIFIER> 
C<SIMPLE IDENTIFIER LIST>) 

<SIMPLE IDENTIFIER LIST> ::= <SI~PLE IDENTIFIER> 
<SIMPLE IDENTIFIER>~ 

<SIMPLE IJENTIFIER LIST> 

Reference variables are used as pointers to data and their 
declaration does no~ allocate data space. A refererce variable 
has a close analog in a formal parameter declared VARYING. Such 
a parameter has only one type, length, and address associated 
with it for each invocation of the procedure in which it is 
declared~ but it may ce different for each invocation. The 
formal paraffieter is. ~ound Cto the actual parameter> by the 
procedure call mechanism. ~reference variable is an extension 
of this idea because it may be declared anywhere other variables 
may be declared and may be rebound at any time using a statement 
known as the reference assignment statement or REFER statement. 
This statement binds the reference variable to a new referent. ~ 

fe~ other SOL statements may change the referent of a reference 
variable also~ but not to any aroitrary address ~enerator as does 
the REFER statement. 
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<DECL1\RE ELEMENT> : := 

cDECLAREO aECORD REF> ··­.. -
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••• t<OECL~RED RECORD REF> REFERENCE1 ••• 

<SI~PLE IDENl!FIER> 
<RECORD IDENTIFIER> 

In some casesP storage is not to be directly allocated for a 
record• but a certain area of an array or large string is known 
to have the format specified by a record. This is the case in 
which indexing is applied currently. Record reference variables 
are designed to replace this use of indexing. 

~ record reference variable is declared• say for record 
DESCRIPTOR .. as 

DECL,RE D~ DESCRIPTOR REFERENCE; 

Record reference variables are assigned with a REFER statement 
like ordinary reference variables• but they may be written in 
other statements as though they were structure names, i-e·' they 
may have field qualifiers attached with the dot notation. Such 
an access subfields the current memory area described cy the 
reference variable according to the record specitication. for 
ex ample .. 

REFER DR TO SUBBITCMYAREAr lQQ, 48); 
X := DR. LEN; 

assigns X to bits 108 through 12'• of the str1ng :.1'f4R£1\. 

4ll restrictions which apply to normal reference variables are 
applicable to record reference variables as well. Record 
reference variables may not be used in the REDUCE statement. 
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FILE <FILE OECL4RE ELE~ENT LIST> 

<FILE DECLARE ELEMENT> 
<FILE DECLARE ELEMENT>~ 

<FILE O£CL4RE ELEMENT LIST> 

<FILE IOENTIFIER><FILE 4TTRIBUTE P4RT> 

<I OENT ff I ER> 

<EMPTY> 
<<FILE ATTRIBUTE LIST>> 

<f ILE ~TTRIBUTE> 

<FILE ATTRI3UTE>, <FILE ATTRIBUTE LIST> 

<LABEL PART> 
<DEVICE PART> 
<MOOE Pl\RT> 
<BUFFERS P.\RT> 
<VARIABLE ~ECORD PART> 
<LOCK P1'P.T> 
<S~VE f~CTOR PART> 
<RECORD SPECIFICATION PART> 
<REEL NUHBER P4RT> 
<DISK FILE DESCRIPTION PART> 
<PACK- ID PART> 
<OPEN OPTION P~RT> 
<~LL ARE~S ~T OPEN P~RT> 
<AREA_BY_CYLINOER PART> 
<EU_~SSIGNMENT Pl\RT> 
(MULTI_P4CK P4RT> 
<USE_INPUT_SLDCKING PANT> 
<END_OF_P4GE P4RT> 
<REMOTE_KEY PART> 
<NU~BER_Of_ST~TIQNS P'RT> 
<f ILE TYPE PART> 
<WDrlK FILE f'ART> 
<L~BEL TYPE P~RT> 
<INV~LID CH4RACTER REPORTING P4RT> 
<MONITOR SPECIFICATION PART> 
<S£RI!\L NUMBER PART> 
<OPTIONAL FILE P~RT> 
<T~PE l~8EL P~RT> 

<EXCEPTION !USK P4RT> 
<TR4NSlz\TE Pl\RT'> 
<USER NAMED 84CKUP P~RT> 
<PROTECTION PART> 
<PROTECTION IO Pl\RT> 
<HOST _NAME PAiH> 
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~ll attributes are optional~ as the above syntax indicates. 
Default status will automatically be set for omitted attributes 
as follows: 

SY !H .\X: (L ~BEL P .\RT> . ·­.. - LABEL = 
<FILE IDENTIFIC4TION P~RT> 

<FILE ID£NTif IC4TION P~RT> .. -.. - <HULTI-FILE IDENTIFICATION> 
I <~UL TI-FIL£ 

IGEN TIF ICl\TION> 
<FILE IOE~TIFICATION> 

<MULTI-FILE IOENTif!C~TION> ::= <CH4R4CTER STRING> 

<FILE IDENTIFICATION> ::= <CHArtACTER STRING> 

FOfVUT: 

DEF.\ULT 

SVNTl\X: 

where: 

and: 

<FIL£ IDENTIFIER> is a file or program identifier 
by which the program •denti fies the file. 

<~ULTI-f ILE IDENTIFICATION> a~d <FILE 
IOENTifIC4TION> are name or contents of 
identification field on file label or Disk 
Directory by which the system identif1es the file. 

LABEL = "NAME l" I "NAME_2" 
or 
L~BEL = "'N.\ME_l" 

t:x ample: 

FILE INV_D~T~_l CLABEL = "RCD_TAPE" I "f!LE_l">i 

Note: fhe system will use only the first ten characters 
of the "NAME". 

If L'BELCs> is Care> not specified, the INJE~~4L FIL£ 
~AME~ i.e •• <FILE IDENTIFIER>, is moved to <MULTI-FILE 
IOENTIFIC~TION>P and blanks are moved to <FILE 
IOENTIFIC4TION> in the FPS CFILE PARAMETER BLOCK>. 

<DEVICE PART> ::= DEVICE = <DEVICE SPECIFIER> 
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cCEVICE SPECIFIER> 

<4CCESS MOOE> ::: 
<CEVICE OPTION> ::= 

<B~CKUP OPTION>::= 

.. -.. -

<84CKUP SPECIFIER> ::= 

<SP~CIAL FORMS OPTION> 

<fiE~OTE OPTION> ::= 

<QUEUE SIZE> ::= 

<QUEUE OPTION> ::= 

··­.. ·-
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T~PE 
T~PE_7 

TAPE_9 
T~PE_PE 

Tt.PE NRZ 
DISK-<ACCESS MOOE> 
D!SK_P~CK <4CCESS MODE> 
DISK_fILE <ACCESS MOOE> 
OISK_P4CK_CENTURY c~CCESS MOOE> 
DlSK_PACK_C4ELUS c4CCESS MOOE> 
CARD 
Ct\RO_REi\OER 
C~RO PUNCH <DEVICE OPTIO~> 
PRINfER <DEVICE OPTION> 
PUNCH <DEVICE OPTION> 
PAPER_T4PE_PUNCH 
<DEVICE OPTIOt-.> 
D4Tl\_f?ECC~OER_80 

R£AO£R_PUNCH_PRINTER 
<DEVICE OPTION> 
PUNCH_PRINTER <DEVICE OPTION> 
R£ADEi(_96 
P4PER_T~PE_RE~D£R 

SORTER_RE.\OER 
READER SORTER 
C4SSETTE 

I REMilTE (<QUEUE SIZE>> <REMOTE 
,OPTION> 
QUEUE (<QUEUE SIZE>> 
<QUEUE OP fl ON> 

<EMPTY> I SERI~l t RANDOM 
<EMPTY> 
<:U4CKUP OPTION> 
<SPECI~L FORMS OPTION> 
<SPECI~L fORMS OPTION> 
< 8 AC KU P 0 P T I 0 i~ > 

<BACKUP SPECIFIER> 
OR <BACKUP SPECIFIER> 
NO B~CKUP 

B~CKUP 1 B~CKUP T4PE 
fUCKUP DISK 

FORMS 

<EMPTY> I f 4~ILY I WITH HE4DERS 
I f4MILY WITH HE~OERS 

<NUMBER> 

<EMPTY> 
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f4KILY C<f~MILY SIZE>> 

<f4MILY SIZE> ::= <NUMBER> 

FORM AT: DEVICE = CARD 
C -R D_RE ~DER 
TAPE 
T ~p E_ 7 
T ~PE_ 9 
TAPE_ PE 
T t\P E_NR Z 

** DISK 
** DISK P4CK 
** DISK=FILE 
** DISK_?ACK_CENTURY 
** DISK_P,CK_C~ELU~ 

tr CAR O_PUN CH 
1r P~INTER 
* PRINTEa FORMS 
* PUNCH 
* PUNCH FORMS 
• P~PER_T~?E_PUNCH 
* P4PER_T~PE_PUNCH FORMS 
* D~T~ RECORDER 80 
* READER_PUNCH_PHINTER 
* RE4DER_PUNCH_PRINTER FOR~S 

* PUNCH_?RINTER 
* PUNCH_?RINTE~ FOrtMS 

H£'\0Ert_96 
P4PER_TAPE_READER 
SORTE~_REAOER 

REl\OER SORTER 
C1'SS£TTE 

*** REMOTE (<QUEUE ~IZE>) 
*** QUEUE (<QUEUE SIZE>> 

• may or may not be followed by any single option below: 

BACKUP 
BACKUP T4PE 
BACKUP DISK 
OR B4CKUP 
OR 81\CKUP T.\PE 
DR BACKUP DISK 
NO Bi\CKUP 

Note: See <USER NAMED 3-CKUP P4RT> for ~ore on backup. 

•• may or may not be followed by any single option 
below: 
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DEFAULT: 

SY NT .\X: 

FO~MAT: 

DEF~ ULT: 

SHH .\X: 

f 01~ AT: 

SERl~L 
RANlJOM 

*** may or may not be followed by options applicable to 
this "device". See syntax above. 

Examples: DEVICE = T4PE 
DEVICE = PRINTER BACKUP 
DEVICE = PRINTER FORMS 84CKUP T~PE 

DEVICE = REMOTEC5) kITH HE~DERS 

in the absence of any specificationP 
assumed by the compiler. 

disk will be 

<MOOE Pl\RT> : := 

<t-'ODE SPECIFIEtl> .. -.. -

<FILE PARITY PART> .. -.. -
<TR4NSL~TION P4RT> 

MOOE = 8Cl 
MOOE = l\SCII 
HOOE = £~/EN 

··­.. ·-

MOOE = <MOOE SPECIFIER> 

<FILE PARITt PART> 
<TR4NSL~TION P~RT> 

ODD EVEN 

£3COIC I 4SCII I BCL I BI~ARY 

Default is odd or EBCDIC, whichever is applicable. 

SUFFERS = 
<NUMBER Of BUFFERS> 

<NUMSER OF BUFFERS> <NUi1!3£R> 

BUFFERS = NUHSER 

DEF~ULT: If not specified, ouffers will be set to l in the FPS. 

SYi'Hi\X: <V~Rlt\8LE RECORD P4RT> 

fORM4T: V~RI~BLE 

.. -.. - V4RIAdL£ 

OEF~ULT:= Not variable, i.e., fixed-size records. 
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SV'NT AX: <LOCK PART> 

fORMAT: LOCK 

··­.. - LUCK 

DEF4ULT:= LOCK is not set. 

SYNT At.: 

FORM4T: 

OEFt\ULT: 

SVNTAX: 

FOHHAT: 

Not e: 

<SA VE f ACTOR PART> .. - S.i\VE = <SHtE F -'CTOR> .. -
<S4VE F~CTOR> . ·- <NUMBER> .. -
S t\VE = NUMBER Cof days to save file> 

If not specified,. the 
3 ') in the FPS. 

<RECORD SPECIFICATIO~ 
P ~RT> : : = 

S~VE 

<RECORD SIZE SPECIFIER> ... -.. -

<:PHYSICAL RECORD SIZE> ::= 

<LOGIC4L RECORD SIZE> 

<LOGlCAL RECORDS PER 
PHYSIC~l RECORD> ::= 

aECORDS = NUMBER 
or 

.. -.. -

RECORDS = NUMBER I NUMBER 

specifier will be set to 

RECORDS = <RECO~D SIZE 
SPEC IF IER > 

<PHYSIC4L RECORD SIZE> 
<LOGICA~ RECORD SIZE> 
<SLASH> 
<LOGIC4L RECORDS PER 
PHYSICAL RECORD> 

<NUMBER> 

<NUMBER> 

<NUMBER> 

<PHYSICAL RECORD SIZE> indicates the number of 
characters per black; <LlJG!C4L RECORD SIZE>, the number 
of characters per record. 

Example: 

RECORDS = 1200 
or 
RECORUS = 120 I 10 

OEf~ULT: ln the aosence of record specifications, unblocked records 
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SYNT.\X: 

of the following lengths will be assumed. 

0 i sk 
Tape 
4ny paper tape configuration 
~ny 96 column card configuration 
Hl remaining card configurations 
4ny printer configuration 
All others 

180 bytes 
80 bytes 
80 bytes 
96 bytes 
80 bytes 

132 bytes 
72 bytes 

<HEEL NUMBER P ~RT> .. -.. - REEL = <REEL NUABER> 

<REEL NUMtiER> .. -.. - <NUH8EF.> 

FORMAT: REEL = 2 

DEFAULT: The FPB assumes #1 in the absence of any specification. 

SYNT~X: {DIS~ FILE DESCRIPTION 

form at: 

PAHT> .. -.. -

<NUMBER Of ~RE~S> 

<PHYSIC~L R£tORDS 
PER AREA> ::= 

.. -.. -

~RE~S = <NUMBER OF 4RE4S> 
<SL I\ SH> 
<PHfSICAL RECORDS PER AREA> 

<NUMBER> 

<NUMB EH> 

.t\reas = #of i.\reas I ;Jot Blocks Per Area 

Example: 4reas - ZC I 8J 

OEf ~ULT: 

Note: <PHYSIC~l ~ECOROS PER ~RE•> indicates the 
number of blocks per area. This attribute is 
applicable for disk files only. 

If areas are not specified• the FPB will assume 25 
4reas with 100 Blocks Per ~rea. If the record 
specifications have been given the compiler will 
compute the number of Records Per Area. However.. if 
record specifications are omittedP the fPS will assume 
F>O records per .1reCJ. In either case then.. whether. 
areas are specified or not, the compiler will have 
computed the number of records for insertion in the 
FP E. 
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SYNT.\X: 

FORMAT: 

DEFAULT: 

SYNTt\X: 

FORMAT: 

Not: e: 

OEF~ULT:: 

If 

<PA CK IO ? 4R T> 

<?~CK 

IDENTIFICATION> 

.. -.. -

.. -. ·-
PACK_ID = "N~t'1E" 

P4C.K_I D -= 
<?ACK IDENTIFICATION> 

<CHARACTER STRING> 

Note: The system will use only the first ten 
characters of the ~N4ME". 

If absentP <PACK IOENTIFIC4TION> will be set to 
b lank s in the F PB. 

<OPEN OPTION>::= 

co PEN OP TI ON 
~TTRIBUTE LI ST>::= 

OPEN_OP T ION= 
<OPEN OPTION ~TTRI8UTE LIST> 

<OPEN ~TTRIBUTE> 

<OPEN ATTRI8UTE> <SLASH> 
<OPEN OPTION 4TTR18UTE LIST> 

<OPEN ATT~IBUTE> ::= SEE "OPEN STATEMENT" 0 -- (_ 
OPEN_JPT ION = ATH IS UTE I ATTRI8UT£ ••• 

E x am p l e : 0 PEN_ 0 PT IO N = 0 UT PU T I NE W c_ ""11E:A f -Tk.IJ.t:..Q__ 

<OPEN STATEMENT> may be separated by #';~~e 
<OPEN ~TTRI8UTE>s in the <OPEN OPTION> above are 
separated by slashes. 

I.e. ~~~~?tf;} 
if at sent~ 
follows: 

<DEVICE> is: 

CARO 
PR INTER 
PUNCH 
JJ I SK 
REMOTE 
TA'PE 
QUEUE 

the <OPEN 4TTRI9UTE>s will be sel as ~ 

<OPEN OPTION> i s : 

INPUT 
OUTPUT 
OUTPUT 
INPUT 

... INPUT/OUTPUT 
TN PUT 
I ;i PUT I 0 UT PUT 
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SYNT4X: 

FUNCTioN: 

DEFAULT: 

SYNT-'X: 

f IJNC T ION: 

DEF 4 UL 'T: 

SYNTAX: 

FUNCTION: 

DEF.\ULT: 

S'f NT t\X: 

FUNCTION: 

DEFAULT: 

SYNT~X: 

<4LL ARE~S-~T_OPEN PART> .. -... - All_ARE4S_~T_OPEN 

If this option is set• d;sk space for each area will 
oe allocated when the file is opened. If 
insufficient space is available• a SPO message will 
indicate that there is no user disk. 

Areas are created as needed. 

<~REA_BY_CYLINOER PART> ::= ~REA_BY_CfLINOER 

If this option is specified• each area will be placed 
at the beginning of a cylinder. If the~e is no 
{morel space at the beginning of any c~linder• a SPQ 
message will indicate that there is no user disk. 

4reas are placed anywhere on disk. 

<EU ASSIGNMENT PART> .. -.. - EU_SPECI4L =<NUMBER> 
EU_INC~EME~TEO = <NUMBER> 

The <NUMBER> specifies any integer 0 through 15. 
"EU SPECI4l" is applicable only with head-per-track 
disks ano syste~s disk pacKS• and specifies the drive 
on which the file is to go. "EU_INCREMENTED" 
specjfies the disk drive on which the first area of a 
file is to go. Each subseouent area is placed on the 
next drive. If. with either option• the necessary 
£.u. is not available• £.u. O w1ll be taken. 

Space for files and areas is allocated anywhere on 
disk. 

<MULTI P4CK ?~RT>::= MUL TI_Pt\CK 

lf this option is soecifiedr 
put onto several disk packs. 

the entire file may be 

The file will be placed on one disk pack. 

<USE_INPUT_BLOCKING 
Pi\RT> ::= USE_INPUT_BLOCKlNG 
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FUNCTION: 

OEF4ULT: 

SYNTAX: 

FUNCTION: 

D£Fl\UL T: 

SYNT t;X: 

FUNCTION: 

OEF ~ULT: 

SY~T4X: 

This option applies to input disk, tape, or card 
tiles. If specified for disk, the record and block 
size specifications will be taken from the Disk file 
Header and the user's specifications will be ignored. 
If specified for tape• the tape must be labeled; 
otherwise~ a run-time error occurs. If specified for 
card files• the following record lengths will be 
assumed: 

80-col = 80 bytes 
96-col = 96 bytes 
BIN = 960 bi ts 

The record and block size are as stated in the file 
declaration. Those optior.s omitted are set to 
default status. 

<END_UF_PAGE ?ART> ::= E~D_Of_PAGE_ACTION 

This attribute will cause the <EOF F~RT> of a <WRITE 
STAT£ME~T> to be executed at the end.of a page on a 
printer file. Refer to "WRITE ST~TEMENT" and "ON 
SEQUENCE" for details. 

No automatic paging act;on 

<HEMOTE_KEY P4RT>::= REMOTE_KEf 

This atrribute is used only with files of type 
"fiEMilTE". When present~ it indicates that a key may 
be present on a read or write to that file. It 
missing, then no key can be used. The for~at of the 
key is given oelow. Each field of the key is in 
decimal characters. The key is a total of lJ 
characters formatted as follo~s: 

Station Number 
Message Length (byte count} 
Message Type Cmust be "~00") 

No remote key 

<NUHBER_Of_STATIONS P4RT>:= 

3 characters 
4 characters 
3 characters 

NU~BER OF ST~TIONS = <NOMJER> 
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FUNCTION: 

DEF!\ ULT: 

SYiH&\X: 

FUNCTION: 

DEF~ULT: 

SYNT~X: 

F UNC lI ON: 

OEFi\ULf: 

SYNTAX: 

FUNCTION: 

SYNTAX: 

This attribute is used only with files of type 
"REMOTE". When present, it specifies the maximum 
number of stations that can be attached to this file. 

NUMBER_OF_ST\TIONS=l 

<FILE T'f PE Pl\rlT> ::= 

<FILE TYPE SPECIFIER>::= 

FIL£_TYPE=<FILE TYPE SPECIFIER> 

DATA t INTERPRETER I CODE 
INT~INSIC I PSR_OECK 

This attribute allows SOL programs to specify the 
type of the files they are ~reating. In particular• 
the compilers will use the type "COD£" for their 
cadefiles. 

F ILE TY PE = U 4 T ~ 

<WORK FILE Pi\RT>::= WORK_F ILE 

This attribute causes the job number to be included 
a5 part of the file identifi 1er. 

N o t a w or k f i l e 

<LABEL TYPE PART>::= 

<L A 8 EL TY? E SPEC IF IE R > : : = 
LABEL_TYPE=<L4BEL TYPE SPECIFIER> 

U ~oil ~. B EL E 0 1 8 U RR 0 U G H S 

This attribute allows the label type to be specified. 

<INV_CHAR_~EPORTING PART>:;= INVALIU_CHARACTERS= 
<INV_CH~R_REPORT TYPE P4RT> 

cINV_CH~R_ 

REPORT TYPE P~RT> ::= 0111213 

Invalid characters occurring in a print file will be 
reported on the SPu to the CO"-puter operator~ as 
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spec i f j ed: 

Vl\LUE TYPE 

0 Report all lines containing invalid 
characters. 

l Report all lines containinq invalid 
characters and then stop program. 

2 Report once that the tile contains 
invalid characters. 

3 Do not report that the file 
contains invalid characters. 

DEF·~UL T: 0 

SYNTAX: 

fUNCTIUN: 

OEF/\ULT 

SYNT4X: 

FUNCTiuN: 

DEFAULT 

SHH i\X: 

FUNCTION: 

DEF .I\ ULT: 

<MONITOR SPEC PART> .. -.. - MONITOR_INPUT_FILE 
MONITOR_OUTPUT_f ILE 

See ~ppendix VIII: SOL HONITORING F~CILITY 

Not present 

<SERI4l NUMBER PART> .. -.. - SERI~l : <NUMBER> 
SERI\l = <CH~R~CTER STRING> 

The file wit l be opened on the output media with the 
specified serial number. 

Not present 

<OPTION4L FILE PART> .. -.. - OPTIONr\l 

If this option is used on an input file• then the 
tile may be missing and the operator may respond with 
the OF message to the FILE MISSING message. This 
will result in the execution of the ON EOF branch on 
the execution of the first read of the file. 

Reset 
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SHH .\X: 

fUNCTIO~: 

OEF4ULT: 

SYNT /\X: 

f UNCTION: 

<EXCEPTION ~~SK P'RT> ::= EXCEPTION_M~SK = <SIT STRING> 

The exception mask specifies the ty~es of exceptions 
that the program is willing to handle for this 
particular file. See the 81700 MCP Manual for a 
description of the bit assignment within the bit 
string. Note that this string should generate a 
24-bit value. 

JOCOOOO~ 

cTR~NSL~TE P~RT> ::= TR~NSL~TE = <CH~R4CTER STRING> 

The MCP will do a soft translation on the file using 
<CH~R4CTER STRING> as the file-id for the translate 
table file. The multi-file-id for the translate 
table tile will be ttTR~NSL~T£". 

0Ef4ULT: DEf ~ULT: No translation. 

SY~T4X: <USER N~MED O~CKUP P~RT>::= USE~_N~MED_BACKUP 

FUNCTION: If the file qoes to backup, its name kill be its 
given external na~e rather than a systew selecteo 
name. 

DEFAULT: System selects backup file names. 

SHH AX: <PROTECTION PART>::= PROTECTION= <PROTECTIO~ TYPE PART> 
<PROTECTION TYPE PART>::= 0 1 1 I 2 3 

FU~CTION: <See MCP Control Syntax product specification in File 
4ttribute description.) 

SYNT~X: <PROTECTION_IO_P4RT>::= PHOTECTION_IO = <PROTECTION_IO TYPE 

FUNCTION: 

PART> 
<PROTECTION_IU TYPE PART::= 0 I 1 I 2 I 3 

<See MCP Control Syntax product specification in file 
Attribute description.) 
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SYNT~X: <HOST_N4ME P~RT>:= HOST_~4ME = <CH4R~CTER STRING> 

FUNCTION: Specifies the name of the host system for this file. 

OEF~ULT: No host specified. 
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<SWITCH FILE 
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SWITCH_fILE <S~ITCH FILE 
OECL~RE ELE~ENT LIST> 

<SWITCH FILE OECL4R£ ELEMENT> 
<SWITCH FILE DECL~RE ELEMENT>, 
<SWITCH f ILE DECL4RE ELEMENT LIST> 

<SWITCH FILE IDENTIFIER> C<fILE 
IDENTIFIER LIST>> 

<SWITCH FILE IDENTIFIER>::= <IDENTIFIER> 

<FILE IDENTIFIER LIST>::= <fILE IDENTIFIER> 
<FILE IDENTIFIER>, <FILE IO£NTIFIER LIST> 

A switch file declaration specifies the elements of a "C4S£", 
these elements being tiles. ~ subscripted <SWITCH FILE 
ICENTIFIER> may be used anywhere that a <FILE IOENTIFIER> may be 
used. If there are N files in the <FILE IDENTIFIER LIST>• then 
the subscript must range from 0 to N-1. The value of the 
subscript selects one of the N files in the list• depending upon 
ordinal position Cthe files in the <FILE IDENTIFIER LIST> are 
numbered from left to right• begining with Q). If all files in 
the <FIL£ IDENTIFIER LIST> are of type "REMOTE", then the switch 
tile identifier is of type "aEHOTEw. 
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The follo~ing example copies card imaqes from cards, tape• or 
disk to cards, printer, tape~ or disk: 

FILE 

f ILE 

C4ROSCOEVICE=C~RD> 

,JAPEICOEVICE=TAPE.USE_t~PUT_BLOCKING> 
,CISKICOEVICE=DISK.USE_INPUT_BLOCKINGJ 
; 

PUNCHCOEVICE=PUNCH} 
,LINECDEVICE=PRINTER> 
•T4PEOCOEVICE=T~PE.RECORDS=8G/4) 

~CISKOCDEVICE=OISK~RECOROS=90/9) , 
SWITCH_FIL£ 

INPUTCC~RQS,TAPEI,QISKI> 

.cuTPUTCPUNCH,LINE~TAPEO.OISKO> 
; 

OECL ~RE 
INPUT_TYPE aIT<24> 

,ourPUT_TYPE BITC24) 
-auFFEH CHARACTERC80) 
; 

DISPLAt "k**** INPUT TYPE"; 
~CCEPT lNPUT TYPE; 
INPUT_TYPEIBfNARYCSU8STRCINPUT_TrP£,o,1>> MOO 3; 
DISPLAY ~***** OUTPUf TYPE~; 
4CCEPT OUTPUT_TYPE; 
OUTPUT_TYPEIBINARYCSUBSTRCOUTPUT TYPE~Q,l>> MOD 4; 
OPEN INPUTCINPUT_TYPE> INPUT; 
OPEN OUTPUTCOUTPUT_TYPE> OUTPUT, NE~; 

DO FOREVER; 
READ INPtJTCINPUT_TYP£> C3UFFER>; 

ON £Of UNDO; 
WRITE OUTPUTCOUTPUT_TYPE> CBUFFER>; 

CLOSE OUTPuTCOUTPUT_TYPE> WITH LOCK; 
STOP; 
FIN I 
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<DEFINE ST4TEHENT> ::= 

'<DEFINE ELEMENT> .. -.. -

<DEFINE IDENTIFIER>::= 

<FORM~l P~H~METER P4RT> 

<FORM~L P~R4METER LIST> 

<FOR~AL PARAMETER> ::= 

co£FINE STRING> ::= 

<WELL-FORMED CONSTRUCT> 

cE~SIC COMPONENT> . ·­.. -

. . -··-

.. -.. -

. ·­.. -

. ·­.. -
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••• I <DEFINE ST~TEMENT>;1 ••• 

DEFINE <DEFINE ELEMENT> 
<DEFINE STATEMENT>, 
<DEFINE ELEt1ENT> 

<DEFINE IDENTIFIER> 
<fORM~L P~R4HETER P4RT> 
AS <DEf I~E STRING> 

<IDENTifIER> 

C<fORH•l P~R~HElER LIST>> 
[<FORMAL PAR~~ETER LIST>l 

<Efif PTY> 

<f ORM4L P4R~METER> 

<FORMAL PARAMETER>• 
<FORH-L P~R4METER LIST> 

<IDENTIFIER> 

#<WELL-FORMED CONSTRUCT># 

<EMPTY> 

<B~SIC COMPONENT> 
<WELL-FORMED CONSTRUCT> 

<RESERVED \WHO> 
<IO£NTifIER> 
<SPECI~L CH4R~CTER> 
<COMMENT STilING> 
<C 01~ ST$ NT> 

%SEE APPENDIX 

The <DEFINE STATEMENT> assigns the text enclosed between the "#" 
signs following the reserved word AS to the <DEFINE IDENTIFIER>. 
Invocation of the <DEFINE IDENTIFIER> causes the text to replace 
the identifier• thereby prov1ding a form of shorthand code. 

~t declaration time. the compiler is unconcerned with the 
contents of the <DEFINE STRI~G>. However• when the <DEFINE 
IC£NTIFIER> is invoked, the <riELL-FORMED CONSTRilCT> must conform 
to the syntactical requirements of the statement containing the 
id en t i t i er. 
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There are two types of <DEFINE STATE~ENT>s: Simple and 
Parametric, where the parameters are enclosed in parenthP.ses or 
brackets followiny the <DEFINE IDENTIFIER>. Below are examples 
of both types: 

DEFINE 4 ~S #IF X>lO THEN PROCX#, 
CH 45 #CH~R,CTER#~ 

BCY,Z> AS #IF Y<l THEN V:=Z 1, 
C<H> AS # X:=H; A #i 

Notice that <DEFINE ST4TEMENT>s m~y be factored, 
separating each element. 

with commas 

The <DEFINE ICENTIFIER> has scope in the same manner as any other 
identifier (except for SEGMENT and DO-GROUP identifiers). 

Restrictions on the use of DEFINEs: 

1. Reserved words may not te used as <DEFINE 
IOENflFIER>s• however• an identifier may define a 
reserved word. 

2. "Special" words may 'be us~d as <DEFINE lDENTIFIER>s• 
however, their special significance is lost within 
the the scope of that <DEFINE STATEMENT>. 

3. <DEFINE INVOC-TION>s may appear within a <~ELL-FORMED 
CONSTRUCT>, i.e., a <OEfINE IuENTIFIER> may appear 
within another <DEFINE ELEMENT>. <DEFINE 
IOENTIFIER>s may be nested no more than 12 levels 
deep. 

4. The identifiers listed below are never looked up in 
the list of define names. 

OECL4RE. 0£F!N£, PROCEDURE• and FOR~AL IDENTIFIERS, 

SEGMENT and DO-GROUP IDENTIFIERS, 

FILE- OPEN, and CLOSE 'TTRIBUTES• 

<FILE ATTRIBUTE ST~TEME~l> attribute names 

"ON" condition names CEOf• EXCEPTION• FILE_MISSING• 
Q_FULL, Q_EMPTY.NO_INPUJ, f ILE_LJCKEO. INCOMPLETE_IO>_ 

"~CCEPT•tttOISPL~Y" specifiers: ENO_Of_lEXT 
and CRUNCHED. 
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If one of these\identifiers happens to he the same as a <DEFINE 
ICENTIFIER>,. no substitution occurs. The .<kELL-fORf-4£0 CONSTRUCT> 
of the define will not replace the identifier. Note• however,. 
that duplicate identifiers may not apoear within the same lexic 
level: an error message results. 

s. There may be no more than eight <FORM~l P~R4METER>s 
in a <FORM4L P4R4METER LIST>. 

6. Refer to 4ppendix V for rules concerning conditional 
inclusion cards within defines. 

The following syntax illustrates the for~at used in the 
invocation of a <DEFINE IDENTIFIER>: 

coEFINE INVOC~TION> ::= 

<SIMPLE DEFINE 
I CENT IF IE R> : : = 

<P:\R~~ETRIC 

DEF I NE IDE NT 1 fl EH> 

<DEF I~E ACTUAL 
? I\ R H1 E TE R L I S T > 

<DEFINE ACTUAL 
P.\R4METER> !:= 

.. -.. -

.. -.. -

<SIMPLE DEFINE IDENTIFIER> 
<P4R,METRIC DEFINE IDENTIFIER> 
(<DEFINE 4CTU4L P~R~METER LIST>> 
<PARAMETRIC DEFINE IDENTIFifq> 
C<OEf INE 4CTU~l P~R~M£TER LIST>J 

<DEFINE IDENTIFIER> 

<D £f I NE I DE N T I F I ER > 

<DEFINE 4CTU•L PAR4METER> 
<DEFINE ACTUAL PARAMETER>, 
<DEFINE \CTU4l PAR~~ETER LIST> 

<WELL-FORMED CONSTRUCT> 

4 <DEFINE INVOC~TIO~> may occur anywhere within an SOL program 
except in the cases t;sted above in Restriction 4. As indicated 
by the above 8NF• the actual parameters of a define are not 
confined to constants and variables but may have a wide range of 
constructs. for example• the <DEFINE STATEME~T> mentioned above: 

DEFINE 4 45 #If X>l~ THEN PROCX#~ 

CH AS #CHARACTER#~ 
8CY•Z> 4S #IF Y<Z THEN Y:=Z i~ 

COO ~S lJ. X :=M; A #i 

might be invoked as follows: 

which expands to: 
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X:=z; BU~P ![R~s1; lf X>lO THE~ PRocx; 

The following restrictions apply to the use of the <DEFINE 
INVOCATION>: 

1. No unpaired bracketing symbols, i.e., C> or [], may 
appear. 

2. Within a <DEFINE 4CTUAL PAR~METER LIST>~ commas not 
enclosed within paired bracketing symbols act to 
deli~it the <DEFINE ACTUAL PARA~ETER>s. Therefore a 
<WELL-FORMED CONSTRUCT> not enclosed in bracketing 
symbols may not contain commas. For example: 

DEFINE xc~,B) ~s # 4(3) #; 

and invoked as: 

would result in the error message: 

DEFINE INVOC,TION H4S TOO M4NY P4RAMETERS 

Proper invocation is possible by 
removing the parens from the define 
and placing theN in the invocation: 

DEFI~E xc~,8) 4S # ~ B :; 
Z:=XCM,cQ~R,Sl>; 

3. Comments are allo~ed but will be deleted from the 
actual parameter text. 
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<OECL4R4TION ST~TEHENT> .. -.. -
<FORWARD DECLARATION> 

<COMPOUND PROCEDURE 
1-1EAO> ::= 

<PROCEDURE HEAD> .. -.. -

<B4SIC PROCEDURE HE4D> 

<PROCEDURE N4ME> ::= 

<PROCEDURE IDENTIFIER> 

<TYPEC PROCEDURE 
I C£N J IF IE R> : : = 

<NON-TYPED PROCEDURE 
ICENTifIER> ::= 

.. -.. -

.. -.. --

.. -.. -

.. -.. -

<fORM~l P~RAMETER LIST> .. -.. -

<FORMAL ?ARAMETER> ::= 

<PROCEDURE TYPE PAaT> .. -.. -

<FORMAL TYPE PART> 

<Tf PE P4iH> .. -. ·-

cTYPE V4RYING PART> 

.. -.. -

.. -.. -

<fORM~l P~RAMETER DECL~­

RATION STATE~ENT LIST> ::= 
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••• l<FOR~~RO DECLAR4TION>I ••• 

FORWARD <CO~POUNO PROCEDURE HEAD> 

<PROCEOUHE HEAD> 
<FORM~l P~R~METER DECLARATION 
STATEMENT LIST> 

<8ASIC PROCEOURE HEAD> 
<P~OCEDURE TYPE P~RT>i 

<PROCEDURE Nt\ME> 
<FORMAL PARA~ETER PART> 

PROCEDURE <PROCEDURE IDENTIFIER> 

<TYPED PROCEDURE IDENTIFIER> 
<NON-TYPED PROCEOU~E LDENTIFIE~> 

<IOENTif IER> 

< IDENTIF !EH> 

<EMPTY> 
<<FORMAL PARAMETER LIST>> 

<FORMAL PAR4METER> 
<FORMAL PARAMETER>~ 

<FORM•L P~R~METER LIST> 

<IDENTIFIER> 

<EMPTY> 
<FORM-l TYPE P4RT> 

<TYPE PART> 
<TYPE VARYING PART> 

FIXED 
CH4R~CTER <FIELD SIZE> 
tJ IT <FIELD ~I ZE> 

V 4RY ING 
BIT VAHYING 
CH~RACTER VARYING 

<L~PTY> 
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<fORM~L P4RAMETER 
DECLARATION STATEMENT> .. -.. -
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<FORM~L P~R4METER OECL~R4TION ST4TEMENT>i 
<FORMAL P~RAMETER OECL4RATION 
STATEt--ENT LIST> 

FORMAL <FORMAL ELEMENT> 
fO~M~L V4LUE <FORM~l ELEMENT> 
<FORM~[ PARAMETER OECL4R4TION ST4TEMENT>, 
<FORMAL ELE~ENT> 

<FORMAL ELEMENT> .. -.. -- C<FORM~l IDENTIFIER LIST>) 
<FORMAL TYPE PART> 

<FORM~L INOENTif IER LIST> . ·­. ·-

<FJR~~l IDENTIFIER> 
<FORMAL TtPE PART> 

<FORMAL IDENTIFIER> 
<FORMAL IDENTIFIER LIST>, 
<FORMAL IDENTIFIER> 

<FORM~L IDENTIFIER> . ·­.. - <COMPLEX IDENTIFIER> 

<CO~PLEX IDENT!flER> .. -.. -

<V,RYING 'RR4Y SPECIFIER> 

<V,RYING ~RR~Y BOUND> .. -.. -

I <V~RYING ~RR4Y SPECIFIER> 

<SIMPLE IDENTIFIER> 
I <~RR-Y IDENTIFIER> 

<AHRA'f SOUND> 

. ·­. ·- <~RR~Y IDENTIFIER> 
<VARYING ARRA1 BO~ND> 

Before a procedure may be called• SOL specifies that it must have 
been previously declared. 4 contradiction arises when one 
procedure calls another procedure which in turn references the 
first. In this case• whichever procedure appears first must 
necessarily contain at least one reference to the second which 
has not yet been declared. 

The <FORW~RO DECLAR~TION> allows the progra"mer to use recursive 
references by providing a temporary procedure declaration. The 
<FORW~RD DECLAA~TIUN>• however •. does not eliminate the need for 
the nor~al ~rocedure declaration which must follow in the program 
and must have the same scope. 

The parameters mentioned in the <FORW~RO DECLARATION> must be the 
same formal parameters Cin type and size• but not in name> that 
the procedure itself will declare. 
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Procedures may be either typed or non-type~ depenaing on their 
use. formal data types may either be static or varyingp aqain 
depending on the program. These specifications will be discussed 
in the section entitled "THE PROCEDURE SJ4TEMENTft. 

The following examples illustrate the use of the <FO~WARD 
OECL4R4TION>: 

FORWARD 
FOR~~RD 

PROC£CURE X CHARACTER VARYING; 
PROCEDURE JCKPLP~); 
FO~M4L KC*) 3IT VARYINGP 
LC15l CH~R~CTER C8>~ 

M FIXED; 
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<USE STATEMENT> .. -.. -

<SIMPLE IOENTIFIEH 
LIST> ::= 

<SIMPLE IDENTIFIER> 

<DEFINE IDENTIFIER> 

.. -··-

.. -.. -
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USE <<SIMPLE IDENTIFIER LIST>l 
OF <DEFINE IDENTIFIER> 

<SIMPLE IDENTIFIER> 
<SIMPLE IDENTIFIER LIST>~ <SIMPLE IDENTIFIER~ 

<IDENTIFIER> 

<I DENT If IER> 

The purpose of the <USE ST4TEMENT> is to allow the programmer to 
declare specific elements in a cefined structure within a 
procedure. 8y specifyinq only the desired elements~ the Name 
Stack size is kept to a w.inimu~P and program maintenance is 
simplified. fhe compiler will generate the structure using 
fillers and the specified elements. 

The following restrictions apply to the <USE ST~TEHENT>: 

1. It must appear within a procedure Ci.e.~ on a lexic 
level greater than O>. 

2. fhe referenced <DEFINE IDENTIFIER> must define one 
structured d~clare statement@ 

3. The structure may not contain arrays. 

4. The outermost level of the structure <Jl> must be a 
"CUMMY REM4PS". 

EXAMPLE: 

DEFINE X AS fl. 
OE CLARE 0 l DU MM'( 

02 a 
REMAPS A, % MIGHT ALSO REMAP JASE 

BITCS>,. 
03 91 
03 B2 

02 c 
~2 0 
:iZ E 
L'2 F 

PROCEDURE FI;~sr; 

BIT<2>" 
BITC3),. 
CriAR ACTER< 10 >,. 
JITClh 
FIXED,. 
8!T<24)t;t; 

USE CC,.D> OF x; 



BURROUGHS CORPOR\TION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

5-44 
CO~P~hr CONFIDENTIAL 

BlBC0/81700 SOL CBNf Version) CF> 
P.S. 2212 54~5 

From the above <USE ST4TEMENT> the compiler will generate the 
following structure: 

01 DUMMY REH~PS 4, 
02 f ILLER BITCS>, 

03 FILLER BIT<2J, 
03 FILLER BITC3>, 

02 C CHARACTERClO>, 
02 0 BITCl>~ 
J2 FILLER FIXED, 
02 FILLER 8ITC24>; 

Note that tilter was substituted for the group item a. This 
woula nor~ally generate a syntax error, and is allowable only in 
the <USE sr•TEMENT>. 
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. ·­.. -

··­.. -
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<PROCEDURE DEFINITION> 
<SEGMENT STATEMENT> 
<PROCEDURE ST~TEMENT> 

<COMPOUND PROCEDURE HE~O> 
<PROCEDURE BOOY> 

SEE "THE SEGMENT ST4T£~£NT" 

<OECL4R4TION ST4T£MENT LIST> 
<PROCEDURE STATEMENT LIST> 
<PROCEDURE EXECUT4BLE ST~TEMENT LI Sf> 
<PROCEDURE ENDING> 

Procedures are self-contained functional units within an SOL 
program which may be accessed according to specific rules 
discussed under "BASIC STRUCTURE Of THE SOL PROGRAM". Procedures 
may be created by preceding self-contained statements with a 
<COMPOUND PROCEDURE HE•D>, and terminating it with a <PROCEDURE 
ENOING>. 

The <PROCEDURE DEFINITION> is composed cf three basic parts: 
heading, body, and ending. Identifiers declared in a procedure 
reay be accessed only in the procedure in which they are declared, 
and in procedures nested within the declaring procedur~. 

Procedures may be either "TYPED" or "NON-TYPED". 4 "TVPEO" 
procedure returns some value of the type specified in the 
procedure declaration to the expression where the procedure was 
invoked. See "VALUE VARIABLES" for details. A "NJN-TYPED" 
procedure performs a function, does not return a value, and is 
invoked in an <EXECUTE PROCEDURE ST~TEHENT>. See "EXECUTE 
PROCECURE ST4T£MENT". 
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The syntax for the procedure heading is! 

<COMPOUND PROCEDURE 
HE40> ::= 

<PRO CE DURE HE ~O> .. -.. -

<E~SIC PROCEDURE HEAD> 

<PRO CE DURE Nt\ ME> .. -.. -

<PROCEDURE IOE.NTIFIER> 

cTYPEO PROCEDURE 
ICENTIFIEH> ::= 

<NON-TYPED PROCEDURE 
ICOITIFI£fl> ::= 

<INTRINSIC IDENTIFIER> 

<T'f PEO INTrtINSIC 
ICENTIFIER> ::= 

<NON-TYPED INTRINSIC 
IC£NTIFIER> ::= 

<f0RM4L ?~RAMETER P~~T> 

<FORM4L P~RAMETER LIST 

<FORM4L PAR~METER> ::= 

.. -.. -

.. -.. -

.. -.. -

.. -. ·-
.. -.. -

<PKOCEOUP.E TYPE P~RT> ::= 

<fQRM~L TYPE PART> 

CT\'PE Pl\RT> . ·­.. -

.. -.. -

<PROCEOU~E HE.i\O> 
<FORMAL PARAMETER OECLARATIGN 
ST HEH ENT LI SJ> 

<8~SIC PROCEDURE HE4D> 
<PROCEDURE TYPE PART> 

<PROCEDURE NAME> 
<FOR~AL PAR~~ETER PART> 

PROCEDURE <PROCEDURE IDENTIFIER> 
l~TaINSIC <INTRINSIC IDENTIFIER> 

<TYPED PROCEDURE IDENTIFIER> 
<NON-TYPED PROCEDURE ICENTif IER> 

<IDENTIFIER> 

<I DENT If I ER> 

<TYPED I~TR!NSIC IO£NTifER> 
<NON-TYPED INTRINSIC IDENTifER> 

<IDENTIFIER> 

<I OEN T If I£R> 

<EMPTY> 
{'FORMAL PARAMETER LIST>> 

<FORMAL PARAMETER> 
<FORMAL ?ARA~ET£R>­
<FORM4l P~R~METER LIST 

<IDENTIFIER> 

<EMPTY> 
<FO~HAL TfPE ?ART> 

<TYPE P4R T> 
<TYPE VARYING PART> 

FIXED 
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<FIELD SIZE> ::= 

<TYPE VARYING PART> .. -··-

<FOR~'L P~R~HETER OECL4-
RATION ST~TEMENT LIST> ::= 

<FORMAL P-RAMETER 
OECL4R~TION STATEMENT> 

<FOR MAL ELEMENT> .. -.. -

<FORM4l ID£NTIFIER 
LIST> ::= 

.. -.. -

<FORM4L IDENTIFIER> ::= 

<COMPLEX IDENTIFIER> ::= 

<V4RYING l\RR4Y 
SPECifIEfl> ::= 

<V~RYING ~RR~Y BOUND> .. ·­. ·-
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CH4RACTER <FIELD SIZE> 
BIT <FIELD SIZE> 
REFERENCE 

C<CONST4NT £XPRESS!ON>> 

VARY' ING 
BIT V&.RlfING 
CH~R4CTER V~RYING 

<E MP ... T 'f > 
<FORM4l P~R,METER OECL~R~TION ST4TEMENT 
LI ST>; 
<FORMAL PARAMETER DECLAHAT!ON> 

FOR~~L <FORM~L ELEMENT> 
FORM~l_V~LU£ <FORMAL ELEMENT> 
<FORMAL PARAMETER CECLARATION STATEME~T>• 
<f OR M ~ L El Li E N T > 

C<FORMAL IDENTIFIER LIST>> 
<FORM~L TYPE PART> 
<FORMAL IDENTIFIEri> 
<f ORM~ L TYPE P l\R T > 

<FORM4l IDENTIFIER> 
<FOR~Al IDENTIFIER LIST>, 
<f ORM A\L I OEN T IFIE R > 

<COMPLEX IDENTIFIE~> 

<V~RYING 4RR4Y SPECIFIER> 

<SIMPLE IDENTIFIER> 
<4RR4Y IOENlIFIER> 
<ARR A Y BOUND> 

<ARi~AY' IDE~TIFIE'1> 
<V~RYING ARRAY BOUND> 

( *) 

The procedure heading. i.e •• <COMPOUND PROCEDURE HE40>, contains 
the <PHOCEDURE NAME>• for~al parameters Cit any>• and the 
<P~OCEOURE TYPE P4HT>• i.e., the field type of the value to be 
returned if the procedure is "TYPED". For example: 
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which corresponds to the following syntax: 

PROCEDURE <TYPED PROCEDURE IDENTIFIER> 
C<FORM~l P4R~HETER>r<FORM4L P~R4METER>l 
<PROCEDURE TYPE PART>; 

FOR~~L C<FOR~~L IDENTIFIER>r<FORH-l IDENTIFIER>) 
<FORM4L TYPE PART>; 

In this case• the value returned to the point of invocation 
should be fixed. There is, however, no check for this at compile 
time. If the control card option FORM~l_CHECK is present,. the 
returned values will be checked against the procedure type at run 
ti me. 

The "NON-TYPED" procedure follows the same format except that the 
<P~OCEDURE TYPE PART> is omitted since no value is returned. For 
instance: 

PROCEDURE A <J•K•L>; 
f ORH~l J FIXED, CK,L> BIT VlRYING; 

which syntactical.Ly is the same as: 

PROCEDURE <NON-TYPED PROCECURE IDENTIFIER> 
C<FOR~AL P4RAMETER>r<FORM~l P4R~~£TER>• 

<FORMAL PARA~ETER>H 
FORM~L <fORM4l IOENTIFI~R> <FORM4L TYPE P~RT>~ 

C<FORHAL ICENTIFIER>r<FORMAL IDENTIFIER>> 
<FOR~4L TYPE P4RT>; 

When a formal parameter is declared as FORHAL_VALUE, the actual 
parameter will always be passed by value. Seg the section on 
ADDRESS and ~ALUE PARAMETERS. 

The field type of formal parameters Ci.e., components of the 
<FORMAL TYPE PART>> may be static <BIT, CHARACTER, or FIXED> or 
variable C8IT V4RYINGr CH~R~CTER V~RYINGr or V~RYING). 

The <fIELO SIZ£> must be a <CONSTANT EXPRESSION> <i.e., an 
expression whose value can be determined during compilation>. 
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Often however• it is impossible to det.ermine the data type at 
compile time especially if the actual parameters are passed to 
the procedure from different points in the program and under 
differing circumstances. SDL allows the user to specify variable 
data fields in the formal declaration. The actual parameters 
passed to that procedure will provide the specifics. Thus 
formals may be declared as "BIT V4RYING", "CHARACTER V4RYINGw• or 
"VARYING". 

In a variable bit or character field, the type of data passed 
must be that which is specified Ci.e-• BIT or CHARACTER>. The 
length• however• remains variable. Formals specified as 
"V4RYING" ~ay accept any type of data of any length. 

The data types of corresponding formal and actual parameters will 
not be checked at compile time and only at run time when 
FORMAL.CHECK has been specified as a control cara option. 

Varying formals may be reroapped, but it is the programmer's 
responsibility to ensure that the remapped formal parameter and 
its corresponding actual parameter match. 'warning message will 
appear in the source listing ~here the re~a~ping has occurred. 

SOL also allows formally declared arrays to have a variaole 
r.umber of elements by substitut1ng "~" for the number tallowing 
the <~rlR4Y IDENTIFIER>. for instance: 

PROCEJURE X cA,a>; 
FOR~4l ' (•) FIXED, S (*) V~HYING; 

The word "INTRINSIC" may be used interchangeatly with the word 
"PROCEOUkE". It is• however~ intended only for use by the SOL 
group in order to ~rovide SDL intrinsics. 

The use of "INTRINSIC" forces the intrinsic to have as entry 
point the displacement 1 within a ne~ segment. 
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The body of the procedure follows the heading. Included are 
declaration of local data <discussed under "THE DECLARATION 
ST~TEMENT"), nested procedures <also see "B~SIC STRUCTURE OF THE 
SCL PROGR~M")P executable statements, and an ending. The syntax 
for the <PROCEDURE EXECUT~BLE ST~TEMENT LIST> follows: 

<PROCEDURE SOOY> ::= 

<PROCEDURE EXECUTABLE 
ST4TE~ENT LIST>::= 

<PROCEDURE EX~CUT4BLE 

STATE~E~T> ::= 

<DECLARATION STATE~ENT LIST> 
<PROCEDURE ST4TEMENT LIST> 
<PROCEDURE EXECUT~9LE STATEMENT LIST> 
<PROCEDURE ENDING> 

<PROCEDURE EXECUT~BLE ST~TEHENT> 

<PROCEDURE EXECUT48LE Sf4TEHENT> 
<PROCEDURE EXECUTABLE STATEMENT LIST> 

<EXECUTABLE STATEMENT> 
<RET~RN ST~TEMENT> 

<SEGMENT ST4TE~ENT> 

<PROCEDURE EXECUT48LE ST~TEMENT> 

The <EXECUT4BLE ST-TEHENT>s will be discussed in the section 
entitled "EXECUTABLE STATEMENTS". As indicated by the above 
syntax, executable statements within a procedure may be 
segmented. HoweverP a procedure must end in the same seqment in 
which it begins. For other segmentation restrictions see "THE 
SEGMENT STATEMENT". 

The syntax for the <RETURN ST~TEMENT> is: 

<RETURN STATEMENT> ··­.. - <TYPED PROCEDURE RETUR~ SIATME~T> 
<NON-TYPED PROCEDURE RETURN ST~TE~E~T> 

<TYPED PflOCEDURE 
RETUR~ ST4TMENT> ··­.. - RETURN <EXPRESSION> 

<NON-TYPED PROCEDURE 
RETURN ST~TEMENT> ::= RETURN 

RETURN_ANO_ENABLE_INTERRUPTS 

The <RETURN ST~TEMENT> takes one of two forms 
type of the procedure encompassinq it. 
"TYPED"• an <EXPRESSION> must be returned 
invoc3tion. In a "NON-TYPED" ~rocedure, only 
needed. For eKpression specifications refer 
entitled "EXPRESSIONSn and "PRIM4RI£Sft. 

depending on the 
If the procedure is 

to the point of 
a siwple return is 

to the 5ections 
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Type checking on a <RETURN ST4TEMENT> is done only at r~n time 
when FORMAL.CHECK appears as a control card option. 

Within any given procedure <at any Lexie level>• certain 
statements are nested within other state~ents and are accessed, 
much like a procedure• by an address generated by the larger 
statement. The most general nesting level is zero• and the 
nesting level of any statement appears on an SOL listinq under 
the column "NL". The most common instance of statements 
occurring at Nesting Level 1 or greater are: 

The conditionally executed statements followinq 
"THEN" and "ELSE" in the <IF ST~fEMENT>. 

2. Statements contained within a <CASE STATEMENT>. 

3. <00-GROUP>s. 

If the compiler cannot find a <RETURN ST4TEMENT> on ~L c- it will 
generate one directly preceding the <PROCEDURE ENDING>. This is 
merely a safety measure to insure that a procedure can alway5 be 
properly exited. 

A compiler-generated return works essentially in the same manner 
as an explicit return. In a non-typed procedure, control is 
returned to the point of the procedure's invocation. In a typed 
procedure• the followinq values are returned. 

If the procedure is typed: 

BIT 

CH.\R~CTER 

FIXED 
ilIT V.\RYING 
CHAR~CTER V~RY!NG 
VARYING 

the compiler will return: 

BITS CONT~INING 0 
OF LENGTH SPECIFIED 
9l4NKS Of LENGTH SPECIFIED 
f lXED ZERO 
8-BITS OF ZERO 
ONE Bl~NK 
FIXED ZERO 

RETURN_ANO_ENABLE_INTERRUPTS is for MCP use only. It will cause 
a normal procedure exit to take place~ and will enable interrupts 
as well. 

:fr Ir Ir 
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The <PROCEDURE ENDING> is the final statew.ent of a crocedurer and 
the syntax is: 

<PROCEDURE ENCING> .. -.. - £NO 
ENO <PROCEDURE ICENTIFIER> 

The identifier following the reserved word "END" is optional. 
Its sole purpose is to simplify the documentation of the program. 
If an identifier is supplied by the user, the compiler will 
perform a syntax check to guarantee that the <PROCEDURE ENOI~G> 
is appropriately placed. 
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<4DDRESS V~RI4BLE> 

<REPL4CE> : := 

<EXPRESSION> ::= 

<STRING EXP~ESSiuN> 

.. -... -

... -... -

<OR-ING OPER4TOR> ::= 

<LOGIC4L F~CTC~> ::= 

<LOGICAL SECONDARY> 

<LOGICAL PRIMARY> 

<REL-'TION> 

< I\ RI TH ME T IC 
£XPRESS ION> 

.. -.. ·-

. ··­.. -

<4DOITIVE OPER4TOR> 

<TERM>::= 

<MULTIPLICATIVE 
U PER!\ T 0 R > : : = 

w • -­.. -

. . -.. -
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<~ODRESS V~RI48LE> 
<q£Pl4CE> 
<EXPRESSION> 

SEE n4DORESS V4RIABLES" 

·­·-
<STRING EXPRESSION> 
<STRING EXPRESSION> 
C4T <EXPRESSION> 

<LOGIC ~L F ~CTC.R> 
cLOGICAL FACTOR> 
<OR-ING OPER~TOR> 
<STRING EXPRESSION> 

OR EXOR 

<LOGICAL SECOND~RY> 

<LOGICAL SECONDARY> 
~ND <LOGICAL FACTOR> 

<LOGICAL PRIMARY> 
NOT <LDGIC~l PRIM4RY> 

<AR1TH~ETIC EXPRESSIO~> 

<ARITH~ETIC EXPRES5ION> 
<RELt\TION> 
<ARITH~ETIC EXPRESSION> 

< I <= 
LSS 
GEQ 

<TERM> 
<TER i~> 

I = I /= I >= I > I 
LEQ I EQL I NEQ 
G TR 

<4DOITIVE QPER4TOR> 
<~RITHMETIC EXPRESSION> 

+ I -

<SIGNED PRIMARY> 
<SIGNED PRIMt.\rtY> 
<MULTIPlIC4TIVE OPER~TOR> 
<TER~·1> 

1t I MOO I I 
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<PR! MAR t> 
<UNl\RY OPER~TOR> 
<PRIM4R'f> 

+ I -
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The following is a list of the SOL operators from highest 
precedence to lowest. This list or the table in Figure 3 may be 
used when evaluating an expression. 

+ , - C<UN~RY OPERATOR>> 
11, I,. ~D 0 
., - C<40DITIVE OPERATOR>> 
<~ /=, :, <=- >=~ > 
NOT 
AND 
OR .. EXOR 
C/\T 

1. The assignment operator has higher precedence than 
a n y op er a t or t o i t s l e f t a n d l o w er p r e c ·e d en c e t h a n 
any to its right. 

2. The order of evaluation of operators having equal 
precedence is always from left to right. 
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PRESENT OP. 

NOT ~ND 

< 

< 

( 

< 

> 

< 

< 

( 

< 
< 

< 

> 

> 

> 

> 

> 

> 

< 

< 

< 
< 
> 
< 

OR Cl\T 

> 

> 

> 

> 

> 

> 

> 

< 

< 
< 
> 
< 

> 

> 

> 

> 

> 

> 

> 

> 

< 
( 

> 
< 

< 

( 

< 

< 

< 

< 

< 

< 
< 
> 
< 

( 

< 

( 

< 

( 

< 

( 

< 

< 

< 
< 

< 

) 

> 

> 

> 

> 

> 

> 

> 

> 

> 
= 
> 

ET 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 
= 

f OR MULA: PRECEDENCE <P~EVIOUS OP> <qfLATION> PRECEDENCE <PqESENT OP> 

NOTE: NEG 

* = ·­·-
BT 
ET 

UNi\RY OPER HORS 
MULTIPLICATIVE OPERATORS 
REL4TION~L OP£R4TORS 
REPL4CE OPER~TORS 

INFERRED BEGINNING TE~~INATOR 

INFERRED ENDING T£RMIN4TOR 

Fig 3. Operator Precedence Table 
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The unary operator acts upon one operand and may never appear as 
an inf ix operator between two operands. It may appear to the 
right of any other operator• including itself. 

The UN4RY MINUS C-> generates the two's complement of the operand 
associated with it Ci.e.• -x = C~OT X>•l>. The operana may be 
any data type. If it is fixed, the UN~Rr MINUS has the effect of 
reversing the sign• and the result is labeled on the Evaluation 
Stack as fixed. 

If the operand 
low-order 24 bits 
will be padded 
complement of the 
as type fixed. 

is either a character or bit string• only the 
will be evaluated. Strings less than 24 bits 
w1th leading zeroes to 24 bits. The two's 
string ;s generated and returned to the stack 

The SOL compiler generates no code for the unary plus C•l which 
exists sotaly for the convenience of the programmer. 

• Addition 
Subtraction 

* Multiplication 
~OD Qivision yielding inte9er value of remainder 
I Division yietd;ng integer value of Quotient 

The ar1thmetic operators perform 24-bit arithmetic on two 
operands of any of the three data types@ Sign analysis will be 
done only if both operands are fixed. With any other co~bination 
of data types~ the magnitudes of the operands are evaluated. 
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for both bit and character data~ if the field is greater than 24 
bits, only the low-order 24 bits will be evaluated. If the field 
is less than 24 bits, leadinq zeroes will be supplied from the 
left • 

A 24-bit result will be returned to the Evaluation Stack. If 
both operands are fixed, the result will be fixed. Otherwise, 
the result will oe type bit. 

SOL division results in an integer value. 
truncated thus: 

~ny remainder i s 

7 I 3 = 2. 
3 I 7 = 0 

Note this means that "•" and "/" do not associate. 
C4 * 8) I C does not equal A * CB I Cl. 

In general,. 

The MOO operation is division resulting in the integer value of 
the remainder. It is evaluated by the following formula: 

Y MOD Z = Y-CZ•CYIZ>> using inteqer division explained above. 

For example: 

7 
-7 

3 
-3 

Note: 

= 
/= 

> 
< 

>= 
<= 

MOD 3 = 7 -{ 3 * 2) -- 1 
MOD 3 -= -7-(3*(-2)) = -1 
MOO -r = 3-((-7)•(-J)) = 3 
MOD -7 :::: C-3>-<C-7> * r)} = -3 

For negative arguments, this definition is not th~ same as 
the traditional definitions from mathematics. 

EQL EQU4.L TO 
NEQ NOT £QU4L TO 
GTR GREA T£R TtHN 
LS5 LESS rH4N 
GEQ GRE ~ TER TH~N OR EQUl\L TJ 
LEQ LESS THAN OR EQUAL TO 
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The relational operators do a comparison between two operands of 
any data type. A 1-bit result is returned ~Cl>l~ if the 
condition is true• acl>O~ if the condition is false. 

If both operands are fixed• the operator does a true signed 
compare. If both operands are character strings. the shorter one 
is padded on the right with blanks• and a character by character 
magnitude compare by collating sequence is done. 

for all other operand combinations, leading zeroes are supplied 
to the shorter of the two. No sign analysis is done• and 
operands are treated as positive magnitudes. 

NOT 
'ND 
C:l 
EXOR 

The lcgical operators perform a bit by bit analysis on all three 
data types. ~UT is considered to be a unary operator, and may 
appear to the right of any other operator <including itself). 

The other operators require two operands. The shorter of the two 
is padded on the left with zeroes to duplicate the length of the 
larger. The following chart illustrates the ~se of each 
operator. 

If x = 0 0 1 l 
If y = 0 l 0 l 
NOT x = 1 1 0 0 

NOT y = 1 0 1 0 

x ~ND y = 0 0 0 1 

x OR v = 0 l l l 

x EXOR ¥ = D l 1 0 
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LEFT PART> ::= 

<REPL~CE, DELETE 
RIGHT PART> : := 

.. -··-
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<400RESS V4RIBLE> 
<REPLACE> 
<EXPRESSION> 

·­·-
<~ODRESS V~RI,BLE> 

<NON-DESTRUCTIVE REPLACE> 
<EXPRESS ION> 

<REPL4C£, DELETE LEFT P~RT> 
<REPL4C£, DELETE RIGHT FART> 

·­·-

.. -.. -

NOTE: <REPLACE, DELETE RIGHT PART> symbol "::=" is the same 
as the BNF definition symbol. 

There are two basic types of replace operators: The destructive 
<REPL~CE> .associated with the <~SSIGN~ENT ST~TEMENT>, and the 
<NON-DESTRUCTIVE REPLACE> whjch occurs only within an expression. 

The destructive <REPL•CE> operator causes the expression on its 
right to "REPL4CE" the variable on its left. The Evaluation 
Stack is flushed since this replace is necessarily the last 
operation in the statement. 

The <NON-DESTRUCTIVE REPLACE> takes two forms: "DELETE LEFT" and 
"DELETE ~IGHT". The "DELETE LEFT" causes the expressjon to the 
right of the operator to replace the variatle on its left. The 
variable is then deleted from the top of the Evaluation Stack, 
and the expression is left on the top of the stack. 

The "DELETE RIGHT" causes the same replacement. However, the 
expression to the right of the operator is deleted from the 
Evaluation Stack, and the variable to the left remains on the top 
of the stack. 



BURROUGHS CORPOR4TION 
COMPUTEH SYSTEMS GROUP 
S~Nf 4 a~aBARA PLANT 

7 -9 
CO~PA~Y CONf IDE~TIAL 

B1800/Bl700 SOL CBNF Version) CFJ 
P.S. 2212 5405 

The following example illustrates the use of the <~ON-DESTRUCTIVE 
REPLACE>: 

PROCEDURE GOOD BIT V4RYING; 
DECL~RE X 3ITC48); 
RETURN X ::="RESULT"; 

END GOOD; 
PROCEDURE 840 BIT V4RYING; 

DECLARE t BITC48); 
R£TURN Y :="RESULT"; 

END u~o; 

PROCEDURE GOOD will execute properly since x, declared as bit, is 
associated with the procedure type--cit varying. Notice. 
however• that in PROCEDURE BAO• f is deleted from the stack and 
the character string "RESULT" remains. Unless the control card 
opt1on FORMAL.CHECK is set at compile time• there wilt be no 
indication that the data types Cas in PROCEDURE 8~0) do not match 
the procedure type. If FORM4L.CHECK is specified, the following 
execute ti1ne error message "''LL be printed: 

"TYPE ERROR IN RETURNED VALUE" 

If both operand~ associated with any replace operator are 
character fields• and the receiving field is longer than the 
sendiny field,. trailing blanks will be added. !f the receiving 
field is shorter,. characters will be truncated from the right. 

With every other combination of data types, when the receiving 
field is not equal in length to the sending field, leading binary 
zeroes will be appended to the larger receiving field, or 
high-order bits are truncated from the larger sending field. 

!nconsistant results may be obtained in cases such as 

~:=SUBSTR (~,.z,.s> 

Ci.e.,. where the sending field and the rece1v1ng field are simple 
primaries less than 24 bits apart). This problem can be avoided 
by enclosing the SUBSTR in parentheses. 
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4lso see the reverse store operation in the section entitled 
"EXECUTE-FUNCTION ST4TEMENT". 
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Data items may be linked together <concatenated) by using the 
"CAT" operator. Although this operator is intended to 
concatenate bit strings or character strings,. it may te used witn 
any combination of data types. The result of any concatenation 
may not be greater than 8•191 characters or 65•535 bits. 

If all the operands are character strings• the result is a 
character strinq. For any other combination of data types,. the 
result is a oit string. For example: 

LET ~ = "B" l CH.\RACTER 
8 : ~(1)10.1;;) 3 BITS 
c = 1~ FIXEO 

THEN 
B C4T 8 = @(.1)1011 1)1@ SIT ST'U NG11 LENGTH 6 
~ C4T ' = "UB" CH~R.\CTE!l STRING• LENG TH 2 
.\ Ci\ T B = ~ ( 1> 11 0 .) •)J 1 v 1J 1;;) BIT STRING,. LENGTH 11 
B CAT c :: ;ic 3 > 50 00 tJO 012;J BIT STRING• LENGTH 27 

<EXPRESSED IN OCT.\ll 
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<CONST~NT> 
<VARIABLE> 
C<EXPRESSION>l 
<CONDITIONAL EXPRESSION> 
<C~SE EXPRES~ION> 

<BUHPOR> 
<DEC~EMENTOR> 

<~SSIGNOR> 

<AOORESS VARIABLE> 
<V4LUE V~Ril\8LE> 

A primary is the most basic component of the SOL expression. To 
avoid unnecessary repetition~ see "84SIC COMPONENTS Of THE SOL 
L~NGU~GE" for discussion of constants~ and see "40DRES5 
VARIABLES" and ~VALUE VARIABLES" fo~ discussion of variables. 

<CONDITIONAL EXPRESSION> .. -.. - IF <EXPf\ESSION> 
THEN <EXPRESSION> 
ELS£ <EXPRESSION> 

The expression following the reserveo woro "IF" is evaluated. If 
the low•order bit of the result is lr the expression following 
"THEN" is evaluated. Otherwiser the expression following "ELSE" 
is evaluated. Unl;ke the <If ST~TEMENT>• the "ELS£" part of the 
expression must be present. 
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CASE <EXPRESSION> 
OF (<EXPRESSIONLIST>) 

<EXPRESSION> 
<EXPRESSION>,. 
<EXPRESSION LIST> 

In the <C4SE EXPRESSION>, the value of the <EXPRESSION> following 
the reserved word "CASE" is used as an index into the list of 
expressions. The expression thus selected is evaluated,. and the 
other expressions in the list ignored. The range of the index is 
from zero to N-1, where N is the number of <EXPRESS[ON>s in the 
list. ~n example of an <4SSIGNMENT ST~TEMENT> containing a <C4SE 
EXPRESSION> follows: 

l\:=CASE I OF ( oa, t\-B, ~*B" 4/B .. A MOD 8) + 
CASE J Of CQ•f-6, 9,, 34+B,. CA+3) MOD 9, C> 

if 1=2 and J=3, the statement will be evaluated as follows: 

<BUMPOR> 

<MOO If IE R> .. -.. -

A:=CA•B> + CA+B> HOO a; 

BUMP <ADORESS V~RI~BLE> 
<MOOifiER> 

<£ ~~p Ty> 
SY <EXPRESSION> 

BUMPGR leaves on the Evaluation Stack, a descri~tor of the 
variable which has been incremented by the value of the modifying 
<EXPRESSIO~>. If <HCOIFIER> is <EMPTY>, then the varia~le is 
incre~ented by 1. The results of the follo~1ng expressions 
<where 4 is an <4RR~Y IDENTIFIER>> are eauivalent: 

SUMP .\CX+l'> BY N 
~<X+Y} : := .\CX+Y> + N 
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The advantage of using <BUHPOR> is that the code for putting the 
descriptor on the stack is executed only once. Thus it is more 
efficient. 

Like any variable, C<BUMPOR>) will cause a value to be loaded to 
the top of the stack. Hence: 

PCBUHP X SY C-O); 

passes X by address but, 

PCC8UMP X BY C-O)J; 

passes X by value. 

coUMPOR> operates on all three data types. Character strings are 
treated as if they were bit strings. for fields greater than 24 
bits, only the low-order 2~ bits are evaluated. If the field is 
less than 24 bits, it is oadded with leading zeroes to 24 o;ts. 
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OECR~MENT <•DDRESS VARI~BLE> 
<MODIFIER> 

<EMPTY> 
BY <EXPRESSION> 

The <OECREMENTOR> works exactly like <BUHPOR> except that the 
variable i~ decreased by the value of the <EXPRESSION>. See 
above. 

<~SSIGNOR> . . -.. - See REPLACE OPERATORS ir. Chapter 7 • 
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<SIMPLE IDENTIFIER> ::= 

<SUBSCRIPTED V~RI4BLE> ··­.. -
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<400RESS-GENER~TING FUNCTION OESIGN~TOR> 

<SIMPLE IDENTIFIER> 

<IDENTIFIER> 

<4RRAY IDENlif IER>C<EXPRESSION>} 

<IDENTIFIER> 

As noted above, <ADDRESS VARIABL~>s may take the form of a 
<SIMPLE IDENTIFIER>• or an <~RR~Y IDENTIFIER> followed by an 
{<EXPRESSION>> designating the array element in question. In 
addition• simple and array identifiers may be indexed. 

<INDEXED V'Rl4BLE> 

<INDEX P4RT> ··­.. -

··­··- <SIMPLE IDENTIFIER> <INDEX P~RT> 
<4RR4Y IDENTIFIER> <INDEX P4RT> 

[<EXPRESSION LIST>l 

Each of the expressions in the <INDEX P~RT> is evaluated• and the 
sum of these is formed. This will be called the index. 

The indexing operation occurs functionally as follows: 

1. The simple or array descriptor is loaded to the top 
of the Evaluation Stack. 

2. If the descriptor is an array descriptor• then it is 
converted to a simple descriptor which describes the 
first <zero} element of the array. 

3. The address field of the descriptor is modified by 
adding to it the index. 
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Note that self-relative data ;tems Ci.e.P data items whose lenqth 
is not greater than 24~ which are not in a structure, and which 
do not remap some other data item> may not be indexed. 

There are two methods of indexing: 

1. The descriptor provides the address• and the index 
provides the offset from this address. 

2. The descriptor provides the offset~ and the index 
provides the address. 

Example: 

----------------------------------------------. . N BITS : 5 BITS : 2 : 3 : 
-~--~~-----------~-------~-~~~--~-~--~-~~~ 

<---c----><D-><E-> 

<--------9-------> <---------------------------------------------> 
field D may be accessed using either method Cl) or method C2>. 
Assume N contains the offset to 8. 

Method (1): 

OE Cl4 RE 
01 A BITCSOOO>• 

C2 a,. 
03 C BIT<5>• 
03 D 6ITC2h 
03 

~ 8ITC24>~ 

E 8ITC3h 

X BITCZ>; 
/k THE NEXT ST,TEMENT 

GIVEN BY NJ INTO X 
X I OCNH 

WILL MOVE D CWITH THE OFFSET 
tr/ 
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Method (2): 

DE CL4 RE 
4 8ITC5000),. 
0 l B 8 tl EM AP S BA SE, 

02 CC 8ITC5), 
02 DD BITC2h 
02 EE BITC3>• 

N BlTC24), 
X 8ITC2>; 
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I• THE NEXT ST4TEMENT WILL MOVE DO 
<WITH THE OFFSET GIVEN SY N> INTO X •/ 

X I D 0 C N,. 0 4 T ~- 40 ORES SC 0 J; 

Note the following: 

l. The structure above, co~prised of BE, cc. oo, and ££, 
which remaps base is called a "template". 

2. This template may be applied to any data area merely 
by providing the address as part of the index. This 
is not the case when methodCl> indexing is used. 

3. The example above is contrivea --in method C2>• if N 
contained the address of B rather than the offset to 
B from the beginning of A, then the statements which 
store 0 ; n to X ho u l d be identical : X I DD C N Ji 
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<~ODRESS-GENERATING 
f Ui~C T ION 0£ SIGN HOR> 

<SUS-STRING ADDRESS 
UESIGN4TOR> : :.:: 

<SUB-STRING FUNCTION 
IDENTIFIER> : := 

<STRING ~DDRESS> ::= 

<~ODRESS GENERATOR> 

<OFFSET P i\tH> 

<LENGTH PART> 

··­··-
.. -··-

.. -.. -

. ·­.. -
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<SUB-STRING 400RESS DESIGNATOR> 
<FETCH COMMUNICATE MESSAGE 
POINTER DESIGN~lOR> 
<DESCRIPTOR DESIGN4TOR> 
<DESCRIPTOR-GENERATOR DESIGNATOR> 
<40DRESS-MODIFIER OESIG~~TOR> 

NULL 

<SUB-STRING FUNCTION IDENTIFIER> 
(<STRING ~ODRESS>,<OFFSET P4RT>> 
<SUB-STHING FUNCTION IDENTIFIER> 
C<STRING·~ODRESS>,<OFFSET P~RT>, 

<LL'4G TH PART» 

SU8BIT I suaSTR 

<ADDRESS GENERATOR> 

SEE "ADDRESS GENERATOR~ 

<EXPRESSION> 

<EXPRESSION> 

SUBSTR yields a sub-string of a character string identified by 
the <STRING AOJRESS>. The beginning character of the sub-string 
is specified by the <OFFSET PART> (where the first character of 
the string is zero). The <LE~GTH PART> specifies the length of 
the sub-string. If o~itted• the rest of the string from the 
"OFFSET" character is assumed. For example: 

If X = "CH4R~CTER" 
C = "C04LITION"' 

then 
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yields the character string: 

"CH~RC04L " 

Like all character-to-character store operations, if the 
rece1ving field is larger than the sending field, the sending 
field is padded with blanks on the right. If the sending field 
is longer, characters are truncated from the right. Note that 
this is a function of the store operator and not substr. ----
SUBBIT yields a sub-string of a bit string identified by the 
<STRING ~DDHESS>. The beginning bit of the sub-string is 
specified by the cOFFSET P~RT> <Note: The first bit of the 
string is Q). The length of the sub-string is specified by the 
<LENGTH P4RT> which, if omitted~ will be assumed to be the rest 
of the string. 

EXAMPLE: 

If 4 = ~Cl>0010101101~ 
D = ~Cl>OOOOllllOl~ 

th en 

SUB8ITCA~2~3l CAT SUBBITC9,5) 

results in: 

JCl >10111101;.) 

and 

results in: 

~(1)0101101000011~ 
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FETCH_CO~HUNIC-TE_MSG_PTR 

See the 31700 MCP Reference ~anual for a description of the run 
structure. 

If the RS HCP_9IT is set, then RS_CO~MUNICATE_~SG_PTR is 
accessed. Otherwise~ RS REINST-TE MSG PTR is accessed. The 
accessed field is assumed to-be a descriptor and is placed on the 
top of the Evaluation Stack. 

EXA~PLE: 

OESCRIPTORCCOMM_HSG> := 
V4LUE.DESC~!PTORCFETCH_COM~UNIC4TE MSG_PTR>; 

COM~_MSG now describes the communicate messagep assuming that the 
message was described by a non-self-relative descri~tor. 

<DESCRIPTOR DESIGNATOR>::= DESC~IPTOR C<SIHPLE IDENTIFIER>> 
DESCRIPTOR C<~RRAY ID£NTif IER>l 

"DESCRIPTO~" places on the Evaluation Stack• a descriptor which 
describes the descriptor of a <SIMPLE IDENTIFIER> or an <4RRAY 
IDENTIFIER>. The descrip~or function may appear as the object of 
a replacement, thereby providing easy access to any part of a 
de5criptor. 

EXAMPLE: 

1. SUBBITCOESCRIPTORCXJ,4,21 := 2; 

2. DESCRIPTORCX> := OESCRIPTORCYJ; 
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Example C2) forces both X and Y to describe the same 
data name. Note' however• that if X and Y are not 
either both simple items or both arrays. the result 
will be incorrect. 

<DESCRIPTOR-GENERATOR 
DESIGN4TOR> ::= M4KE_DESCRIPTORC<EXPRESSION>) 

The value which is generated by the <EXP~ESSION> is assumed to be 
a descriptor. This descriptor replaces on the Evaluation Stack, 
the aescriptor representing that <EXPRESSIUN>. If the name-value 
bit of the expression's descriptor on the Evaluation Stack is 
set, then the value of the <EXPRESSION> is removed from the Value 
Stack. 

~ <DESCRIPTOR GENER~TOR DESIGN~TOR> may appear as the object of a 
replacement, however the programmer is responsible to see that 
the descriptor built generates an address. There is no syntax 
check for this. 

The following examples illustrate the relationships between the 
descriptor functions: 

DESCRI~TORCX>=VALUE_OESCRIPTORCX), 

where X is non-self-relative 

M•KE_OESCRIPTOR COESCRIPTORCX>> = x~ 
where X is non-self-reldtive 

~~KE_OESCRIPTOR CV4LUE OESCRIPTORCE>> = £~ 
where E is an <ADDRESS GENERATOR> 

V~LUE DESCRIPTOR CM~KE DESCRIPTOR(£)) = £, 
~here the value of E is a valid <ADDRESS GENERATOR> 
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G£SIGN~TOR> ::= 

<~OORESS-MODIFIER 

FUNCTION IDENTIFIER> .. -.. -
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<4DORESS-MODIFIER FUNCTION IDENTIFIER> 
<<SIMPLE IDENTIFIER>> 

NEXT ITEM 
PREVlOUS_IT£M 

The NEXT_ITEM function causes the length field of the descriptor 
r e pr e s en t e d b y t h e < S I 1-t Pl F. I !J E NT I f I E R > t o b e · a d d e d t o t h e ad d r e s s 
field of that descriptor. This modified descriptor is put back 
onto the Name Stack~ and also moved to the top of the Evaluation 
Stack. Moving the modified descriptor to the Evaluation Stack 
is, in effect, a load address of the new ite~ described by the 
<SIMPLE IDENTIFIER>. Hence- ffNEXT_ITEM" may be used as the 
otject of a replacement. For example• the following statements: 

DECL•RE 01 CH4R_STRING CH~R4CTERC1000>-
02 NEXT_CH4R CH4R4CTERC1>; 

NEXT_ITEH CNEXT.CH~R>l"D"; 

have the effect of storing «0" into the second character of 
CHAR STRING• which is: 

The PREVIOUS_ITEM function is identical to NEXT_ITEM except that 
a subtraction Cof length from address> is performed. 

This function generates an address of type character with zero 
length. A store into this address is essentially a no-op. NULL 
is used primarily in conjunction with the REFER statement. 
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GENERATOR LIST> .. -. ·-

<ADDRESS GEN[R4TOR> 

<BUMPOR> ::= 

<DEC RE MENTOR> .. ·­.. -
<CONDITIONl\L ADDRESS 
GENE R~TOR> ::= 

<Cl\SE .\DORESS 
GENEkATOR> ::= 

<~DDRESS-GENER4TING 
l\SSIGNOR> ::= 

. ·­.. -
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<~ODRESS GENER4TOR> 
<~OORESS GENER-TOR>, 
<ADDRESS GENERATOR LIST> 

<4DDR£SS VARI~8LE> 
<BUMPOR> 
<DECREMENTOR> 
<CONDITION~L 400RESS GENER~TOR> 
<CASE ADDRESS GENERATOR> 
<4DORESS·GENERATING ~SSIGNOR> 

See "BUMPOR" 

See "OECREMENTOR" 

If <EXPRESS I 0 N > 
THEN <ADDRESS GENERATOR> 
ELSE <4DDRESS GENER4TOR> 

C4SE <EXPRESSION> 
OF C<~DDRESS GENER~TOR LIST>) 

<40DRESS V4RI4BLE> 
<REPLACE• OELETE LEFT PART> 
<4DORESS GENER~TOR> 
<ADDRESS VA~IABLE> 
<REPL4C£, DELETE RIGHT P4RT> 
<EXPRESSION> 

The <ADDRESS GENERATOR> includes any primary which leaves an 
address on the top of the £valuation Stack. See "PRIM4RY 
ELEMENTS OF THE EXPRESSION" for more explicit detail. 
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<V 'LUE V4 iH 4Bl E> .. -.. -

<FILE OESIGN,TOR> 

<TYPED PROCEDURE 
DES I G Ni\ T 0 R > : : = 

<TYPED PROCEDURE 
ICDIT IF IE R> : := 

.. -.. -

<~CTU~L P~R4~ETER P4RT> 

<~CTU~L P4R~METER LIST> 

<4CTU~l P~R~METER> 

<~RR~Y OESIGN~TOR> 

<ARRAY IDENTIFIER> 

.. ·­.. -

.. -.. -

.. -.. -

.. -··-

.. -.. -
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<V~LUE-GENER~TING FUNCTION DESIGN4TOR> 
<TYPED PROCEDURE DESIGN~TOR> 

(<ADDRESS VARIABLE>> 
<FILE DESIGN~ TOR> 

<FILE IDENTIFIER> 
<SWITCH FILE IDENTIFIER>C<EXPRESSION>) 

<TYPED PROCEDURE IDENTIFIER> 
<~CTU~l PR~METER P4~T> 

<IDENTIFIER> 

<E~PTY> 
C<~CTU~l PAR4~ETER LIST>) 

<~CTU4l P~R~METER> 

<ACTUAL PARAMETER>, 
<4CTU~l P~R~~ETER LIST> 

<EXPRESSION> 
<4RR~1 OESIGN4TOR> 

<4RR~Y IOENTIFI£~> 

<IDENTIFIER> 

Notice from the above syntax that any <~ODRESS V~RI4ELE> enclosed 
in parens• such as CSU8BIT (A,[,J))• will be treatea as a value 
~ariable. 

The value gener~ted by a <FILE DESIGN~lOR> 
the specified file. 4 warning message will 
<FILE CESIGNATOfi> is used as a value, 
statement. 

is the fP3 number of 
be issued whan a 

i.e •• not in an I/U 



BURROUGHS CORPORATION 
CO~PUTER SYSTE~S GROUP 
SANT~ 84R3AR~ PL~NT 

8-15 
CO"PANY CONFIDENTiAL 

81800/81700 SOL CBNF Version) CF> 
P.S. 2212 5405 

The TYPED procedure Ca procedure which returns a value> is 
invoked within an expression according to the above syntax. The 
procedure identifier~ followed by its parameters Cif anyl• 
enclosed within parens. is treated as an operand in the 
expression. For details on passing para~eters• see ADDRESS AND 
V~LUE P~R~METERS. The procedure is evaluated and the returned 
value replaces the <TYPEO PROCEDURE OESIGN~TOR>. for example: 

DECLARE Z FIXED; 
PROCEDURE xc~~B> F IXEo; 

FOR~4L CA.Bl FIXEDi 

END x; 
Z := XCBUMP M.R)+l; 

4ctual parameters may be passed to a procedure either by address 
<which passes the address of the actual parameterJ or by value 
Cwhich passes a duplicate copy of the actual parameter). 

If an <ACTUAL P4RAMETER> CSee VALUE V4RI4BLES ana 
EXECUTE-PROCEDURE STATEMENT> is passed ty address, then any 
change to the corresponding <filRM~l P•R~HETER> in the procedure 
will result in a change to the original value of the <ACTUAL 
PARAMETER>. 

If a parameter is passed by value, then only the du~licate copy 
of the <~CTU~L P~R-METER> can be changed. The original value 
remains unaltered, and the duplicate copy is erased when the 
procedure is exited. 

~n <4CTU4L PAR~METER> may be any expression or an <4RR4Y 
IDENTIFIER>. SDL has specified that array identifiers may only 
be passed by address. 4n array element• however~ may be passed 
either by address or by value. 
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Expressions may be d;vided into two groups: 

1. Those which may be passeo either by address or ty 
value• and 

2. Those which may only be passed by value. 

4n <4DDRESS GENER~TOR> is passed by address unless it is enclosed 
within parentheses' or unless the formal parameter to which it 
corresponds has been declared as FORMAL_V~LUE. In these two 
cases <4DDRESS GENER4T~R>s will be loaded by value. All other 
expressions are loaded by value only. 

Examples of parameters passed by address: 

PCSUMP x, ~) 

PCECBUMP M), SUBBITCX.S>> 
PCNEXT_ITEM<B>• A:tC+D> 

Examples of parameters passed by value: 

PCCBUMP X), (~), 3) 
PCCBCSUMP M)), A+B> 
PCSW4PC,•J), <SU8STRC4,5,3))) 

<VALUE-GENERATING 
FU~CTION OESIGN~TOR> ··­··- <U4SE REGISTER DESIGNATOR> 

<BINARY CONVERSION DESIGNATOR> 
<BIN•RY_SE(RCH DESIGN4TOR> 
<COMMUNIC4T£ WITH G!SMO FUNCTION> 
<CONSOLE SWITCHES CESIGNATOR> 
<CONTROL STACK 3ITS OESIGNATOK> 
<CONTROL ST4CK TOP DESIGN~TOR> 

<CONVERT DESIGNATOR> 
<D~T~ ~DDRESS OESIGN~TOR> 

<OAT4_LENGTH OESIGN~TOR> 

<OATA_TtPE JEStG~ATOR> 
<D4TE FUNCTION OESIGN~TOR> 

<DECIMAL CO~VERSION OESIGhATOR> 
<OELINilED TOKEN OESIGN~TOR> 
<DISPATCH OESIGN~TOR> 
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<DISPLAY BASE DESIGNATOR> 
<OYN~MIC MEMORY B~SE OESIGN4TOR> 
<EV4LU~TION STACK TOP DESIGN~TOR> 
<EXECUTE OPERATOR FUNCTION> 
<EXTENCEO A~ITHMETIC FUNCTION> 
<HASH CODE OESIGhATOR> 
<INTERRUG4TE INTERRUPT ST4TUS DESIGN4TOR> 
<LAST LIO STATUS DESIGN4TOR> 
<LENGTH DESIGNATOR> 
<LIMIT REGISTER OESIGN~TOR> 
<LOCATION DESIGNATOR> 
<N~ME-OF-04Y FUNCTION OESIGN~TOR> 

<NAME ST4CK TOP OESIGN4TOR> 
<NEXT TOKEN DESIGNATOR> 
<P~RITY_~OORESS OESIGN~lOR> 

<PROCESSOR TIME fUNCTIO~ OESIGN4TOR> 
<PROGRAM S~TICHES DESIGNATOR> 
<SE,RCH_[INKED_LIST bESIGN4TOR> 
<SEARCH_SOL_STACKS DESIGNATOR> 
<SE~RCH SERI~l LIST DESIGN~TOR> 
<MEMORY SIZE DESIG~~TOR> 
<SORT_SEARCH DESIGNATOR> 
<SORT_STEP_OOWN DESIGNATOR> 
<SORT_UNBLOCK DESIGNATOR> 

I <SPO INPUT PRESENT DESIGN~TOR> 
I <SUB_STRING V'LUE DESIG~~TOR> 
I <SW4P OESIGN~TOR> 
I <TI~E FUNCTION OESIGN4TOR> 
I <TI~Ek DESIGNATOR> 

<DESCRIPTDR_V~LUE_GENER~TOR OESIGN•TO~> 

<W•IT FUNCTION> 

BAS£_REGISTER 

4 value of type 8ITC24l is returned. The value is the absolute 
address of the base of the proyram. It should be noted that two 
separate executions of B4SE_REGISTER may not yield the same 
results~ since the MCP may have moved the program in memory. 
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BIN4RY <<EXPRESSION>> 

The <8IN4R1 CONVERSION OESIGN4TOR> returns a fi~ed value which is 
the binary representation of the <EXPRESSION>.: The <EXPRESSION> 
is assumed to be a character string containing decimal digits. 
Only the low-order 8 characters wilt be converteo. Zone bits are 
ignored. 

If the conversion results in a binary value greater than 24 bits 
Ci.e.. if the decimal number is greater than 16.777.215), then 
the le ft - most bi t s w i l l be truncated .. 

If the decimal number is greater than 8,.388.607 C i.e., C2 exp 
23>-l>• then the returned value will appear to be negative Ci.e •• 
the high-order bit is 1>. 

<EINARY_SEARCH FUNCTION>::= 

<ST~RT_RECURD>::= 

<COMP4HE_FIELD>::= 
cCOMP~RE_V~LUE>::= 

<NUMBEH_OF_RECORDS>::= 

SINARY_SEARCH 
C<ST~RT_RECORD>• <COMP~RE_fIELD>• 

<COMP4RE_V~lUE>~ <NUMBER_OF_RECORDS>> 

<EXPRESSION> 
<TEMPLATE> 
<EXPRESSION> 
<ADDRESS GENERATOR> 

BIN~RY_SE~RCH searches an ordered list of ite~s that start at 
CSTART_R£CORD> for c~UH8ER_Of_RECOROS> for a match. 

The occurrence number of the entry that matches will be returned. 
or if there is no match• the cccurrence number of the first entry 
th at is great er w il l be returned. 

Note: The co~pari~on is always left justified and uses the 
length of <COMPARE V\LUE>. 
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COMMUNIC•TE_~ITH_GI~HO {<EXPRESSION>) 

The value of the operand is made non-self-relative by pushing its 
value to the Value Stack, if necessary. The atsolute address of 
the value is copied into the T·registerP and the length is copied 
into the L-register. The proper swapper value is put into the 
X·reqister and control is passed to GISMO. Any value returned by 
GlS~O will be described by the same descriptor on the Evaluation 
Stack as was used to pass a value to GISMO. 
COMMUNICATE WITH GISMO may be used either as a statement or as a 
function. - -

<CONSOL£ SWITCHES 
OE SIGN.!\ TUR>::= CONSOLE_SWITCHES 

Note: This function has meaning only E172J-series systems. 
It leaves on the top of the £valuation Stack a 
24-bit# self-relative value of the 24 console 
switches. 

<CONTROL STACK 
UITS DESIGNATOR>::= CONTROL_STACK_BITS 

This function leaves on the top of the Evaluation Stack a 24-bit, 
~elf-relative value of type bit which is the number of tits left 
in the control stack until overflow. 

<CONTROL ST~CK TOP 
DESIGNATOR> : := CONTROL_ST~CK_TOP 



BURROUGHS CORPORATION 
COHPUTER SYSTEMS GROUP 
SANT~ 3AR8ARA PLANT 

8-2') 
CO~PA~Y CONFIOENTI~L 

81800/81700 SOL CB~f Version) Cf> 
P.S. 2212 5405 

~ value of type 8ITC24) is returned. The value is the base 
relative address of the next entry to be placed on the control 
stack. 

<CONVERSIO~ DESIGNATOR> 

<CONVERSION PART> . ·­. ·-

cCONVERSION TYPE>::= 

<BIT GROUP SIZE> ::= 

.. -··- CONVERT C<EXPRES~ION>• 
<CONVERSION P~RT>> 
CONW C<EXPRESSION>P 
<CONVERSION P~RT>l 

<CONVERSION TtPE> 
<CONVERSION TYPE>• 
<HIT GROUP SIZE> 

BIT CH~RACTER 

1121314 

FIXEO 

The <EXPRESSION>• which may be of any data type- will be 
converted as specified by the <CONVERSION TYPE>. The converted 
<EXPRESSION> will be returned a5 a value. 

The <BIT GROUP SIZE> is used or.ly with bit-to-character or 
character-to-bit conversions. It specifies the number of bits 
Cot the bit string) which correspond to a character in the 
character string. 

Note: Bit-to-character conversion does not yield decimal 
digits. If a bit string is to be converted to 
decimal digits, it should be stored in a fiKed 
variable, and the fixed variable converted. 
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The followinq table 
combinations: 

shows the possible conversion 

OUTPUT: BIT CH~~ ~C TER f lXED 

INPUT: ******************"********•***************************** 
• • Convert to CH4R. * Return 24 'BITS " 

BIT * No change * under control of • providing lead- • 
* * <SIT GROUP SIZE>;* ing zeroes or * 
* * if omitted use 4 • left truncation•* 
* * 1r as necessary. * 

********************************************************* 

CH~R4C­

TE R 

FIXED 

* Convert to bits * 
* under control of• No chanqe 
* <BIT GROUP SIZE>; 
* if omitted use 4• 

Ir .. D eci ma l conver-
* Change type * sion w/ leading 
* to BIT Ir zeros & sign not 
• * suppressed • ( 7 
* * digits + SIGN>. 

Ir 

* See Note. 

* 
* 

Ir 

* 
Ir 

* 
* 

No chanqe 

Note: The character string may have leading blanks. sign 
<or none), more blanks• and decimal aigits. ~ plus 
sign is ignored. The decimal digits Conly the 
low-order 7) are converted to a binary number that is 
right-justtfied in a 24•tit field. If the sign was 
~inus. then the 2's com~lement of the 24-bit field is 
returned. 

EX01PLES: 

CONVERT C"-72581",f IXEO> 
CON~ERT C@C3>752~•CH4R4CTER-4) 
CONvEaT (~(1)11011~,FIXEQ) 

CONVERT C"ll2"•3IT•Z> 
CONVERT c•132",0IT,4) 
CON~ERT <"2"•aIT> 

returns -72581 
"lE~" 

27 
@(2)132~ 
~(4)132~ 

~(4)2~ 

Ir 

Ir 

• 
Ir 

Ir 

It 

* 
* 
* 
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O~T,_4DORESS C<40DRESS GENER~TOR>l 

See ADDRESS GENERATORS 

The <C~T4 ADDRESS DESIGNATOR> returns a ~alue of type 8ITC24> 
which is the base relative address generated by the <ADDRESS 
GEi"ER~TOR>. 

<OATA_LENGTH DESIGNATOR>::= OATA_LENGTH C<EXPRESSION>l 

Returns the length in bits of <EXPRESSION>~ 
data type. 

regardless of the 

<C4T4_TYPE OESIGN~TOR>::= D~T~_TYPE (<EXPRESSION>) 

Returns the type bits of <EXPRESSION>. 

<04TE FUNCTION 
DESIGNATOR> : :.:: 

<DATE FORMAT> : := 

<REPRESENTATION> ::= 

DATE 
04TE C<O~TE FOR~-T>~ <QEPRE5ENT4TION>> 

JULIAN I MONTH I 04t I YE~R 

81 T I DIGIT 1 CHAR ACT ER 

The <D~TE FUNCTION OESIGN~TOR> returns a bit or character string 
which is the date of the execution of the function. 
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04TE and 04TE CMONTH~CH4RACTER> are equivalent. 

The formats <in bits> of the returned strings are: 

JULI4'N CYYDDD> 
,l,f QNT H C MMDD Y Y > 
Ot\'f CODHMY'f) 
VEAR C 'fYMMDO> 

BIT 

7·•9=16 
4+5+7=16 
5+4+7=16 
7+4+5=16 

DIGIT 

8+12=20 
8+8+8=24 
8t-8+8=24 
8+6+d=24 

CtlARACTER 

16+24=40 
16•16•16=48 
16+16+16=48 
16+16+16=48 

Example: OECLlRE 0 CH4R~CTERCS>; 
0 := DAfE CJULI~N~CH~R4CTER); 

<OECIM~L CONVERSION 
DE~IGN.\TOR> : :::: 

<DECI~~L STRING SIZE> .. -.. -

OECIM4l (<EXPRESSION>, 
<DECIMAL STRING SIZE>> 

<EXPRESSION> 

The value of the first <EXPRESSION> following the reserved word 
OECI~4L is converted to a string of deci~al characters. If the 
value of the <EXPRESSION> generates more than 24 bits~ then only 
the low-order 24 bits are used. 

The number of characters returned is given by the value of the 
<OECIM4L STRING SIZE>. 4 maximum of 8 decjmal characters will be 
returned~ even if the value of the <DECIMAL STRING SIZE> is 
greater. If the <OECIM4L STRING SIZE> is less than the number of 
decimal characters~ then characters are truncated from the left. 

!H~bl~lif:!LI Q.J.H~N 

<OELH!ITED TOKEN 
OESIGN!\TCR>::= 

<FIRST CH~R4CTER>::= 

<C£L IIHTER5>: := 

DELIMITEO_TOKEN C<FIRST CH~H~CTER>~ 
<OELIMI"fERS>, <aESULT>> 

<IDENTIFIER> 

<CH~~4CTER STRING> 
<UIT STRING> 
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<RESULT>::= <I DENT IF I ER> 

The <f IRST CH4R4CTER> is a simple identifier which describes the 
first character to be examined. <DELIMITERS> will generate 16 
bits of information• each of the 8-bit bytes being used as a 
delimiter. for SOL• <OELIHITERS> will be%; for COBOL~ 

~7F~3~ (Quote followed by ETX>. 

OELIMITEO_TOKEN wilt leave on the top of the Evaluation Stack the 
descriptor of the string of characters from <and including> 
<FIRST CHARACTER> up to Cbut not inctuding> whichever delimiter 
was found. The descriptor of <RESULT> ~ill be replaced by this 
descriptor. The address field of <FIRSf CHARACTER> will be 
changed to point to the delimiter which stopped the scan. 

<DISPATCH DESIGNATOR> 

<PORT,.CH.l\Ni~EL.> ::= 

<I/G DESCRIPTOR 
4CORESS> ::: 

. ·­.. - DISP4TCHCcPORf,CH~NNEL>,. 
<l/O DESC~IPTDR ADDRESS>> 

cEXPRESSION> 

<EXPRESSION> 

The rightmost seven bits of the value of <PORT, CH4NNEL> contain 
the following information from left to right: 

3 aITS ft BITS 
---~--~~---~---------~--~~-~---~-

: PORT : CH4NNEL : 
------------~-~~----~--~--~---

The rightmost 24 bits of the value of the <I/O DESCRIPTOR 
~ODRESS> is the absolute address of the I/O descriptor. 

Using these two values• an I/O operation is initiated. 
value with the following meanings is returned~ 

0 = DISPATCH ~EGISTER LOCK BIT SET 
l = SUCCESSFUL OISP~TCH 
2 = SUCCESSFUL OISP-TCH~ BUT MISSINf DEVICE 

" bi t 
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DISPL4Y_84SE 

This function leaves on the top of the Evaluation Stack a 24-bit• 
self-relative value of type bit which is the base-relative 
address of the base of the Display Stack. 

<DYNi;\MIC MEMORY 
BASE DESIGNATOR> .. -.. - DYNAMIC ME~ORY SASE 

The <DYN~~IC MEMORY 84SE DESIGNATOR> returns a 24-bit value which 
is the base relative address of the program's dynamic memory. 
Refer to the SDL S-Language documentation for discussion of the 
use of dynamic memory. 

<EVALUATION STACK 
TOP DESIGN~TOR>::= EV~LU~TION_ST~CK_TOP 

This function leaves on the top of the Evaluation Stack a 24-bit• 
self-relative value of type bit which is the base-relative 
address of the top of the Evaluation Stack <before execution of 
this function). 

<EXC: CUTE OPERATOR 
f U 1\j C T I 0 N > : : = 

<EXPHESSION LIST>::= 

EXE~UTE C<E)PRES5ION LIST>> 

<EXPRESSION> 
<EXPRESSION LIST>• <EXPRESSION> 

Note: The EXECUTE function is intended only for use by 
interpreter writers in the ex~erimental design of new 
opcodes. 
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The value of the last expression may be expected to be an opcode 
which may then be executed by the inter~reter. EXECUTE may be 
used as a statement as well as a <VALUE GENERATING FUNCTIO~ 

DESIGN4TOR>. 

This staterrent or <V4LUE GENERATING FU~CTION DESIGNATOR> when 
used with released interpreters will result in a "BR4NCH TO 
INVALID OP CODE" condition. 
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<EXTENDED 4RITHMETIC FUNCTION OESIGN~TOR> 
<<EXPRESSION>• <EXPttESSION>) 

x_ 400 
X_MOD 

x_sus X_MUL x_orv 

The indicated operation is performed on the two operands, 
are treated as bit strings. The operation is performed on 
full length of the operands~ not just the low-order 24 bits. 
length of the result is derived as described below: 

which 
the 
The 

~ddi ti on (Subtraction>: If the two operands are of different 
lengths, then the shorter is padded on the left with binary 
zeroes. The length of the sum Cdi fference) will ce equal to the 
length of the longer of the two operands. The result will be in 
two's complement notation. 

i"1ult ii:;tication: 
lengths of the 
bits.) 

The length of the product ~ill be the sum of the 
two operands. <This sum may not exceed &5•535 

01vi sion C.1odulo>: The length of the quotient (residue) will be 
length of the dividend (modulus). 

for x_sua. x_o1v, and X_MOO• the second argument represents the 
subtrahend, divisor, and modulus, resoectively. 

<H4SH CODE OESIG~4TOH>::= 

<TOKEN>::= 

H~SH_COOE C<TOKEN>l 

<EXPRESSION> 

The HASH.CODE will leave on the Evaluation Stack a descriptor of 
type BIT and length 24. The value will be compLted from the 
characters of <TOKEN> and the length of <TOKEN>. Cif <TOKEN> is 
lonqer than 15 characters,. only the first 15 are consiaered.) 
To be effective• the value gengrated by H4SH.CODE must be used 

modulo a prime nu"'ber <which is then the hash table size). 
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INTERROG~TE_INTERRUPT_STATUS 

A 24-bit data item of type bit is returned. The value represents 
the interrupt bits of the M-machine. The applicable H-machine 
interrupt bits are reset. Note that the INCN bits will not be 
reset. 

<LAST LIO STATUS 
OESIGN4TOR>::= L4ST_LIO_ST~TU5 

«eturns the last loqical I/u status as type bit with a length of 
RS_L4ST_LIQ_ST~TUS_SIZE. 

<LE~GTH DESIGNATOR> .. -.. - LENGTH <<EXPRESSION>> 

The <LENGTH OESIGN4TOR> returns a 24-bit~ type bit field 
containing the number of units in the <EXPRESSION>. If the 
<EXPRESSION> is type character, then each character is a unit. 
Otherwise# each bit is a unit. 

<LIMIT REGISTER 
GES I GNATuR> •• - LIMIT REGISTER 

The <LIMIT REGISTER DESIGNATOR> returns a value of type 3ITC24) 
which is the base relative address of the program's Run Structure 
Nucleus. For further explanation, please refer to the 817~0 MCP 
Manual. 
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LOC~TION <<PROCEDURE IDENTIFIER>) 
LOCATION C<SIMPLE IOENTIFIE~>> 

LOC,TION C<~RR~Y IDENTIFIER>) 

<I DEN Tif I ER> 

<IDENTIFIER> 

<IOENT!fIER> 

for procedures, the <LOC4TION DESIGNATOR> returns a 33-bit value 
<typed 9IT> containing, from left to right: 

ADDRESS TYPE~ CONT~INING ~(3)6@ 
SEGMENT NUMBER 
P.\GE NUMBER 
DISPLACEMENT 

4 BITS 
6 3ITS 
6 BITS 

20 BITS 

This 33-bit value is the address ot the procedure in question. 

A forward declaration is required only during recom~ilation or 
Create-Master for any procedure on which a location is performed. 
~n error is given if this is not done • 

for simple and array identifiers• the <LOC4TION OESIGN,TOR> 
returns a 16-bit value (typed BIT> containing, from left to 
right: 

~ODRESS TYPE CONTAINING ~<2>0~ 
LEXIC LEVEL 
OCCURRENCE NUMBER 

1.L!~ E_ QE_.Q 1! 

<NAME OF DAY FUNCTION 
OESIGN~TOR> ::= N.\ME_Of _D.!\Y 

2 BITS 
4 BITS 

10 BITS 

4 character string, which is the name of the day of the week, is 
returned as a 9-character string. The name is left justified. 

Example: DECLARE DAY CHARACTERC9); 
D~Y I N01E_Df _04Y 
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N4ME_STi\CK_ TOP 

This function leaves on the top of the Evaluation Stack a 24-bit• 
self-relative value of type oit which is the base-relative 
address of the top of the Name Stack. 

<NEXT TOKE~ DESIGNATOR>::= 

<FIRST CHAJACTER>::= 

<SEP4R4TOR>::= 

<NUMERIC-TO-ALPHA 
INDIC~fOR>: := 

NEXT_TOKEN C<fIRST CHAR~CTER>, 
<SEPAHATOR>• <NU~ERIC-TO-ALPHA INDICATOR>• 
<RESULT>> 

<IDENTIFIER> 

<CH~R4CTER STRING> 

SET I RESET 

The <FIRST CHARACTER> is a sirrple identifier which describes the 
first character to be examined. This will usually be the first 
character of the token. The <SEPARATOR> is the token separator: 
"-" for SOL, "-" for COBOL, etc. It must be a single character; 
if none is needed, use "A~. <NUMERIC-TO-ALPHA I~DICATOR> 

is set if symbols such as 23540 are allowed. It is 'RESET 
otherwise. 

NEXT_TOKEN will leave on the top of the Evaluation Stack the 
descriptor of the next token. This token will be an identifier, 
a nurober• or a special character. The descriptor of <RESULT> 
will also be replaced by this dP.scriptoro The address field of 
<Fiasr CH4R~CTE~> will be changed to point to the character 
following this token. NEXT_TOKEN assumes that <FIRST CHA~ACTER> 
describes a non-blank character. 
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<P~R ITY 1'DL>P.ESS 
DESIGN4TOR> : := 

For HCP use only. 

P~RITY_14DOkESS 

The <P4RITY_ADORESS OESIGN~TOR> returns a 24-bit value which is 
the address of the first parity error encountered in S·Memory. 
If no parity error is found• ~FFFFFFa is returned. 

<PROCESSOR_TIME FUNCTION GENERATOR> . ·­.. - PROCESSOR TIME 

PRQCESSOR_TIHE will yield the accLmulated ~rocessor time since 
BOJ in tenths of a second as a BITC2C> data item. 

Example: 

DECLARE CPROC 

PROC_TIME := 
/k 

PHOC_ THIE := 
HOURS := 
MINUTES := 
SECO NOS := 
TENTHS .-

TIME,HOURS,MINUTES,SECONOS,JENTHS> 
I• £ ~ H L Y C 0 D E 1~ 

PR OCES SOR_ T P1E; 
C 0 DE T 0 8 £ TIM £.0 

PROCESSOR_TIME - PROC TIME; 
PRilC TIME I 36000; 
PRoc:rrME ~00 360QO I 6QQ; 
PROC_TIM£ MOD 600 I 10; 
PRUC_TIME MOD lQ; 

1~ l 4 T E C 0 D E */ 

8ITc20H 

*I 

<PROGR4M_SWITCHES 
OESIGN.i\TOR> : := PR OG R ~tot_ SW I TC HES 

PROGR~~_SWITCHES (<EXPRESSION>> 
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This function is used to read the program switches which have 
been specified by the Program's Parameter Block CPP8), a control 
card or a SPO input. If a paramet~r is specified, the 
corresponding switch <O through 91 is returned as a 4•bit 
Quantity. ~ parameter which is less than zero or greater than 
nine will yield a run ti•e error of invalid substring. If no 
parameter is specified, all ten switches are returned as a 40-bit 
re3ult. SOL provides no means to modify the prograc switches. 

<S£~RCH_LINKEO_LIST 

DESIGNATOR> : := 

<START RECORD> ::= 

<COMP~RE FIELD> 

<COMP~RE \l.\LUE> 

<REL AT I 0 N > : : = 

<LINK FIELD> ::= 

<TEMPL4TE> .. -.. -

. ·­.. -

.. -··-

SEARCH_LINKED_LIST 
C<ST~Rf RECORO>,<COMP~RE FIELD>, 
<COMP4Rf. V~l~£>,<REL4TION>• 
<LINK f IELO> > 

<EXPRESSION> 

<EXPRESSION> 

< I <= I = I /= 
LSS I LEQ I EQL 
GEQ I GTR t 

<TEMPL~TE> 

>= I > 
NEQ I 

<~OORESS GENERATOR> 

1. The <ST4RT RECORD> is the first structure to be 
examined. Typically• it is an <4DDRESS GENER4TOR>, 
but an <EXPRESSION> is allowed. 

2. The <COMPARE FIELD> is a template which gives the 
relative offset and size in the structure~ of the 24 
Cor less> bit field being compared with the <COMPARE 
VARIABLE>. 

3. The <COMPARE V4LUE> is the value against which the 
specified field in the structure is compared. 
<COMP~RE V4LU£> is considered won the left" of the 
relation. 

4. The (tt£l4TION> specifies the desired relation in the 
comparison of the two values. 

s. The <LINK ffELD> is a template which gives the 
relative offset and size in the structure, of the 24 
<or less> bit field containing the address of the 
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next structure to be examined Cit comparison with the 
current structure fails>. 

4 tem~late is an address generator whose address ;s relative to 
the beginning of a structure rather than base relative. ~ field 
in a structure declared REMAPS B~SE has such an address. 

The last structure in the linked list contains all l bits in the 
field described by the <LINK FIELD>. 

The linked list is searched until the desired comparison succeeds 
or until the comparison fails with the last structure. 

If the search succeeds, the base-relative address of the current 
structure is returned as a 24-bit value. If the search fails, 
~ffFFff~ is returned. 

<SE4RCH_SOL_STACKS 
OESIGNATQR>::= 

<ST~CK 84SE>::: 

<ST~CK TOP>::: 

<COMP4RE B4SE>::= 

<COMP4RE TOP>::: 

SEARCH_SOL_STACKS 
C<ST~CK 845£>, <ST4CK TOP>, 
<CO~P~R£ 845£>, <COMP~RE TOP>> 

<EXPRESSION> 

<EXPRESSION> 

<EXPRESSION> 

<EXPRESSION> 

The four para"eters are expected to generate values which are 
base-relative addresses of the base and top of a stack of SOL 
descriptors and of an address range~ res~ectively. The stack 
will be searched for a non-array• non-self-relative SDL 
descriptor whose address is within the given range. If the 
search is successful ~Cl>la will be returned; otherwise, ~CllO~ 
will be returned. 
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SEARCH SERIAL LIST C<SSL COMPARE VALUE>, 
<SSL COMP4R£ TYPE>, <SSL COMPARE FIELO>, 
<SSL FIRST ITEM>~ <SSL TABLE LENGTH>, 
<SSL RESULT V~~l48LE>> 

<EXPRESSION> 

< I <= I = I /= 
LSS I LEQ I EQL 

<TEii PLATE> 

>-= I > 
NEQ I GEQ 1 GTR 

<~DORESS GENERATOR> 

<EXPRESS ION> 

<~OORESS GENER4TOR> 

<ADDRESS GEhERATOR> 

SE~RCH SERI~L LIST searches a serial list of items beginning wjth 
the structure-described by <SSL fIHST ITE~>. <SSL COMPARE VALU(> 
is compared Cas specified by <S5l COMP4RE TYPE>> against the 
field of the field described by <SSL COMP4RE FIELD> C<SSL CO~P4RE 
FIELD> is a TEMPLATE> until a match has been found, or until <SSL 
T~SLE LENGTH> number of bits has been searcheo. 

When the relation is non-commutative• the comparisons are made as 
though ~SSL COMP4RE V4l~E> was "on the left~ of the relation. 

If the search succeeds, the base relat~ve address 
conta1n1ng the successful <SSL COMP~RE FIELD> is 
RESULT VARI~8LE> and a ~<1>1~ is returned. 

of the itein 
stored in <SSL 

If the search fails• then the end address of the table if stored 
in <SSL RESULT VARIABLE> and a ~<1>0~ is returned. 
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S_MEM_SilE M_MEM_SIZE 

The requested memory size is returned as a 24-bit data item of 
type bit. 

<SORT_SEARCH 
OESIGN~TOR> ::= 

<:Tl\BLE 4DDR£SS> 

<LIMIT> ::= 

. ·­. ·-

For use by sort only. 

SORT SEt\flCH 
C<T4BLE nooRESS>,<LIMIT>l 

<40DRESS GENER~TOR> 

<EXP R £SS ION> 

The <SORT SE-RCH CESIGN~TOR> provides the inforwation to evaluate 
a record for sorting purposes. The <T4BLE 40DRESS> contains the 
address, in an array of records~ of the first record to be 
examined and the condition under which records wilt be selected. 

The <LIMIT> specifies the last record to be exaained. 

<SORT_STEP _OOWN 
DESIGNATOR> : := 

<RECORD 1> 

<RECORD 2> 

.. -.. -

.. -.. -
<K£Y TABLE ADO~fSS> .. -.. -

SORT_ST£P _OO.,.N 
C<RECORO 1>-<RECORD 2>~ 
<K£Y T4BLE ~OORESS> 

<EXPRESSION> 

cEXPRESSION> 

<EX?RESSION> 
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The <SURT_STEP_DOWN DESIGN4TOR> provides the information 
necessary to compare two re~ords. <RECORD l> and <RECORD 2> are, 
respectively, the first and second records which are to be 
co•pared. The <KEY TABLE ADDRESS> specifies the sort key used in 
the comparison. 

<SOR T_UNHLOCK 
DESIGNATUR> ::::: 

<MINI FIB ADDRESS> 

<LENGTH> 

<SOURCE> 

.. -.. -

.. -.. -
<DEST I Nl\ T ION> .. -.. ·-

.. -.. -

For use by SORT only. 

SORT_UNBLOCK C<MINI FIB ADDRESS>• 
<LENGTH>,<SOURCE>,<UESTIN-TION>) 

<ADDRESS GENERATOR> 

<EXP R £SS I Oi4> 

<EXPRESSION> 

<EXPRESSION> 

The <SORT UNBLOCK OESIGN4TOR> moves a record to or from a buffer, 
updating the buffer pointer and block count. It normally returns 
a zero. When the block count goes to zero, it restores the 
original buffer pointer and block count~ and returns a lP 
signalling the need for an II 0. 

~ bit on the mini-FIB signals SORT_UN8lOCK to create sort tags. 
for this function, it uses the sort key tatle and selects only 
the key information to move from the buffer. • value in the 
mini-FIB represents the length of the receiving field. 

<SPO INPUT 
PRESENT DESIGNATOR>::= SPO_INPUT_PRESENT 
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4 special• SPU_INPUT_PRESENf, has been added to allow the 
presence of SPO input to be tested before having to perform an 
accept to the MCP. 

<SUd-STRING VALUE 
DESIGN4TOR> : :-= 

<SUB-STRING FUNCTION 
IOENTIFIER> : := 

<SfRING V~LUE> ::= 

<OFF SET ?t\RT> 

<LENGTH Pi\ttT> 

.. -··-

.. -.. -

<SUd-STRING FUNCTION IDENTIFIER> 
C<STRING VALUE>7<0ffSET PART>> 
<SUB-STRING FUNCTION IDENTIFIER> 
(<STRING V~LUE>,<OFFSET P~RT>, 
<LENGTH PART>> 

SUB8IT I SUBSTR 

<EXPRESSION> 

<EXPRESSION> 

<EXP<{ESS ION> 

The <SUH-STRING VALUE DESIGNATOR> and the <SUB-STRING ADDRESS 
OESIGN~TOR> are identical except that the for~er returns a value 
if its <STRING V~LUE> is not an <•DDRESS GENER4TOR>. Please see 
SUBBIT ANO SUBSTR under ADDRESS VARIABLES for the specifics of 
the function. 

The following examples illustrate some of the ~ses of the 
<SUB-STRING V~LUE DESIGN~TOR>: 

XISU3STRCA CAT 9,5,tQ); 
H~KE_DESCRIPTORC~48~ C~T SUUBITC~ OR s- o. 16) c~r Y.) •••• ; 

If SU8STRC~06~ C~T 4BC, OJ ~ Y THE~ ••• ; 
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<SWAP DESIGNATOR> .. -.. - SWAP C<AODRESS GENERATOR>1<EXPRESSION>> 

GENERl\TOR> is 
However,, if 
L will be 24 

GENERATOR> 

The length of the value described by the c~ODRESS 
used as the length• l1 of the data to be SwAPped. 
the length of the value is greater than 24 bits,, 
bits, and only the low-order 24 bits of the <ADDRESS 
will be modified. 

SWAP is indeed a true swap operation: that is• the items are 
exchanged in one "virtual" memory cycle. This is necessary for 
the synchronization of independent processes (e.g., MCP and 
GIS1'1Q). 

The rightmost L bits of the value described by the <ADDRESS 
GENER~TOR> are isolated• and become the destination field. 

The rightmost 
are isol.ateo. 
val 11 e i s less 
source field. 

l bits of the value generated oy the <EXPRESSION> 
leading zeroes are supplied if the length of the 

than L bits long. This field is known as the 

The source field i5 stored into the destination 
original value of which is the value returned. 
value is of type bit and of length L. 

Examote: 

Ato; 
IF SWt\P C \,1 l THEN DO 

ELSE 00 
... ... ENO; 

ENO; 

field• the 
The returned 

In the above example, the ELSE part of the statement is 
evaluated, since A was originally set to 0 (j.e •• false>. ~t the 
end of the sw~p, 1 has been stored into l\,. and 0 returned to the 
top of the Evaluation Stack. 
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TI ME 
TIME C<TIME FORHAT>,<REPR£SENT4TION>) 

COUNTER I MILIT4RY I CIVILI4N 

BIT I OIGI T · I CH ~R l\CTER 

The <TIME FUNCTION DESIGNATOR> returns a bit or character string 
which is the time of the function's execution. The <TIME FOHM4T> 
may have three basic formats: 

COU~TER: Returns the time of day in tenths of seconds. 

~ILIT~Rt: Returns the tirae of day in the following form -­
HHMHSST CWhere T=Tenths of seconds). 

CIVILIAN: ileturns HHMMSSTAP<Where AP=A?i OH PM>. 

The time of day may be represented in either bits• 
characters in the following formats: 

COUNTER 
MILITARY 
CIVILil\N 

8 IT 
20 BITS 
5+6•6+4=21 
4 +6 + 6 + 4 + 1 6= 3 0 

DIGIT 
24 3lfS 
8+8+8+4=28 
8+8•8+4+16=44 

or 

CH4Ra\CTER 
48 BITS 
16•16+16+8=56 
16+ 16•16+8+16'=72 

NOTE: TIME and TIME <CIVILIAN,CHAHACTER> are equivalent. 

11.t!~B 

<TIMER DESIGNATOR>::= T P4£R 

A value of type BITC24> is returned. 
setting of the TIME register. 

The value is the current 
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DESIGN~TOR> ::= V4LUE_OESCRIPTOR C<4DORESS GENERATOR>> 

<ADDRESS GENER~TOR> .. -.. - See ~DCRESS GENER~TORS 

The <~OOkESS GENER4TOR> is represented by a descriptor at the top 
of the £valuation Stack. This descriptor is moved to the Value 
Stack. In its place on the £valuation Stack is left a descriptor 
describing the one just moved to the Value Stack. 

The Name-~alue bit is set in the descriptor left in the 
Evaluation Stack • 

.!'!il! 

<Ws\IT FUNCTION> 

<START POSITION> 

<EVENT LIST> 

<EVE NT> : := 

... -.. -

. ·­.. ·-

.. -.. -

<QUALIFIED EVENT> . ·­. ·-
<SIMPLE EVENT> ::= 

<fIL£ SPECIFIER> .. -.. -

WAIT <START POSITION> C<EVENT 
LIST>l 

C<EXPRESS!ON>] <ErtPTY> 

<EVENT> I <EVENT LIST>,. <EVENT> 

<SIMPLE EVENT> <QU4llf IED EVENT> 

<SIMPLE EVENT> WHEN <EXPRESSION> 

TIME_TENTHS C<EXPRESSION>) 
SPO INPUT PHESENT 
SPO:INPUT:PRESENT 
oc_ro_COMPlETE 
REAO_OK C<FILE SPECIFIER>) 
WRITE_OK C<fILE SPECIFIER>> 
~_WRITE_OCCURRED C<FILE IDE~TIFIER>l 

<FILE IDENTIFIER> 
<F IL£ IDEN TI F IE R > C <£ X PRESS I 0 N > 1 

The WAIT function returns a fixed value which is the ordinal 
position of a true event in the <EVENT LIST>. If no event is 
true,. the process will be blocked until one of the events occurs. 
If more than one is true ... the value that 1s returned is the 
position of the first event fcund true in a left to right 
circular scan starting from <ST~RT POSITION>. If <ST4RT 
POSITION> is empty~ zero is assu~ed. If <ST4RT POSITION> is 
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greater than or equal to the nurr.ber of items in the <EVENT LIST>. 
the NCP will terminate the job. In the case of a <QUALIFIED 
EVf~T>, the event will never oeco~e true unless the aualifying 
<EXPkESSION> evaluates to true• i.e.. its lowest order bit is a 
one. 

The various events are true when the condition<s> below are 
satisfied: 

EVENT 

TIME_TENTHS <<EX­
PRESS ION>) 

SPO_IN~UT_PRESENT 

cc_ rn_c OM PLETE 

REAO_OK C<FIL£ 
SPECIFIER» 

~RITE_OK C<FILE 
SPECIFIER» 

G_WR ITE_OCCIJRREO 
C <FILE I'.J£NTifI£R>> 

Restrict i ans: 

CONOITIONC~J 

The specified number of tenths of sec­
onds have elapsed since the WAIT beqan 
execu t i<>n. 

A message from the operator has been 
queued for the W~Iling proqram. 

A previously initiated data communications 
I~ has been co•pleted. 

The buffer for the specified file contains 
a record waiting to be read. If a 
C<EXPRESSION>l is specified~ it is taken 
to be a subscriot of a Queue file fa"ily• 
If the file is a queue file family and r.o 
subscript is specified• the event is 
always true. 

~buffer for the specified file is empty, 
waiting for a write operation. See above 
for queue file families. 

A write operation has teen done Cby 
another process) on a "ember of a queue 
file family naaed in the time since the 
W4IT began exec~tion. This event will be 
correct only when preceded by 
MESS~GE COUNT. 

1. If TIME.TENTHS is in the list, it must be at the extreme 
left. 

2. The maximum number of tenths of seconds is R64.0GO. 
i.e .... 24 hours. 
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<OPEN STATEMENT> 
<CLOSE ST~TEMENT> 
<F< E AO ST ATE t~ ENT> 
<~RITE ST4TEMEN1> 
<SEEK STATEMENT>; 
<ACCEPT STATEMENT>i 
<DISPL~f STITE~ENT>; 

<SP4CE ST~TEMENl> 
<SKIP STATEMENT>; 

Each file is numbered sequentially, beginning with zero. This 
numb er is the <FILE NU:-iSER> and will eventually be used as an 
index into the FIB djctionary. The file declaration will te useo 
to construct an FPB in the code file. 
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<OPE~ ST4TE~ENT>::= 

<OPEN Pi\RT>::= 

<FILE DESIGN~TOR>::= 

<OPE N &\TT RI BUT£ PART> 

<OPE'°' a\TTRIBUTE LIST> 

.. -.. --

.. -.. -

<~TTRICUTE SEP4R~TilR>::= 

<OPEN ATTRI8UTE> ::= 

<!~PUT-OUTPUT ~ODE> 

< l iJ C K fviO DE> : : = 

<OPEN ACTION MODE> 

ct'FCU MODE>::= 

.. -.. -

.. ·­... -

<ON 8EH4Lf Of ~ODE>:= 

<FILE MISSING P4RT>::= 

<F£LE LOCKED P4RT>::= 

FORMAT OPTIONS: 

1. OPEN OECL4RED_FILE; 

'J • 2 
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<OPEN P4RT>; 
<OP£N Pc\RT>; <FILE MISSING 
<OPEN PART>i <f IL£ LOCKED 
<OPEN P 4R T>; <FILE MIS~ING 
<FIL£ LOCKED P ~RT> 

OPEN <FILE DESIGN~TOR> 
<OPEN ATTRIBUTE P~RT> 

<FILE IDENTIFIER> 

P t\R T> 
FART> 
?~RT> 

<SWITCH FILE IOENTIFIER> <<EXPRESSION>> 

<EMPTY> 
<OPEN ATTRIBUTE LIST> 
~ITH <OPEN ~TlfiIBUT£ LIST> 

<OPE~ 4TTRIBlJTE> 
<OPEN ATTRIBUTE> <ATTRIBUTE SEP~R~TJR> 

<OPEN ~TTrtIBUTE LI~T> 

~ I cSL4SH> I <EMPTY> 

<INPUT-OUTPUT MOOE> 
<LOCK MDOE> 
<OPE~ ACTION MOOE> 
<MFCU MOOE> 
<ON BEH~Lf Of ~ODE> 

INPUT I OUTPUT I NEW 

LOCK I LOCK .• aur 

NO_ROHND I REVERSE 

PUNCH 1 PRINT I 
INTERPRET I STACKERS 

ON_dEHALF_Of <EXPRESSION> 

ON FILE_MISSING <EXECUT~BLE ST4TEM~NT> 

ON FILE_LOCKEO <EX£CUT~JLE ST~TE~ENl> 

If no ~ttr;butes are specified~ INPUT 1s assumed. 
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fOLLOWEO BY: AND/OR: 

INPUT 
OUTPUT 
NEW Ir 

INPUT, 
OUTPUT• 
INPUT,. 

LUTPUT 
N£\il 

OUTPUT. 

LOCK 
LOCK_OUT 
NO_~EWIND 
REVERSE 
LOCK, NO_REWIND 
LOCK• RE~EP.SE 

NEW Locx_our. NO_REWINO 
LOCK_our, REVERSE 

* NEW alone assumes OUTPUT, NEW. 

Note: The combination INPUT11 NEW results' in a syntax error. 

If the <OPEN 'TTRIBUTE>s have been explicitly or implicitly 
includeo in the file declaration• then the file need not be 
explicitly apened here. 
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<CLOSE ST~TEMENT>::= 

<FIL£ DESIGN4TOR> .. -.. -

<CLOSE ~TTRIBUTE P~RT> 

<CLOSE ~TTRI3UTE LIST> 

cATTRIBUTE SEP~R~TOR> 

<CLOSE ~TTRIBUTE> ::= 

<CLOSE MOOt:> .. -.. -

FORMi\T OPTIONS: 

.. -··-

.. -.. -

··­.. -

1. CLOS£ DECL~RED_FILE; 

There is no default. 
file attributes, the 
terminates abnormally. 

2. CLOSE UECL~RED_fILE 
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CLOSE <FILE CESIGN~TOR> 
<CLOSE ATTRIBUTE PART>; 

<FILE IDENTIFIER> 
<SWITCH FILE IDENTIFIER> C<EXPRESSIUN>) 

<EMPTY> 
<CLOSE ATTRIBUTE LIST> 
WITH <CLOSE ~TTRIBUTE LIST> 

<CLOSE ~TTRI9UTE> 

<CLOSE ~TTRIBUTE>' <4TTRIBUTE SEP4R4TOR> 
<CLOSE ATTRIBUTE LIST> 

, t <SL~SH> I <EMPTY> 

<CLOSE 'MODE> 
CRUNCH I qolLOUT I PURGE I HEMO/E 

R £EL f R E LE i\ S E I P UR GE I R E i'1 0 'IE 
NO_REWIND t LOCK 

If LOCK is specified as part of the 
file is LOCKed if the program 

Otherwise, the file is not LOCKed. 

FOLLOWED BY 

0 OR ONE OF: 

ROLLOU T 
CRUNCH 
If _NO T_CLO SEO 

ANO/OR ONE OF: 

REEL 
RELEASE 
PURGE 
RE~OVE 

NO_RnUNO 
LOCK 

* 

If ~ore than one option is specifiec• only the final 
one is used oy the compiler. 
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Files need not be explicitly closed. However, closing a file 
when finished with it will free m~mory space for other uses. 
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<REt\O STt\TOlENT> 

<READ PART> . ·­.. -

.. -.. -

<R£4D Sflt:CIFIER> ::= 

<FI~ E DESIGNATOR> : := 

<CISK RE~D SPECIFIER> 

<RECORD ~ODRESS P~RT> 

cRECORD A.ODRESS> ::-= 

.. -··-

.. -.. -

<REMOTE fiE~O SPECIFIER> .. ·­"'. -

cRE~OTE KEY P~RT> 

<H£~OT£ KEY'> ::= 

. ·­.. -

<QUEUE READ SPECIFIER> 

<QUEUE Fi\ MILY 
ME.'1BER PART>::= 

<QUEUE FAMILr MEMBER> 

<RESULT M4SK>::= 

.. -.. -

.. -.. -
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<Hf.l\O Pi\RT>i 
<RE~D P4RT>;coN SEQUENCE> 
<REi\O P4RT><RESULT M4SK>; <ON SEQUENCE> 

<READ SPECIFIER> 
<DISK RE~D SPECIFIER> 
<~EMOTE READ SPECIFIER> 
<QUEU£ RE~D ~PtCIFIER> 

READ <FILE DESIGNATOR> 
(<ADDRESS GENER4TOR>J 

<FILE IDENTIFIER> 
<SWITCH FILE IOENTIFIER> <<EXPRESSION>> 

RE t\O 
<FILE DESIGNATOR> 
<~ECORD ADDRESS PART> 
C<ADORESS GENER~TOR>l 

<Er~PTY> 

[<RECORD ADDRESS>] 

<EXPRESS ION> 

RE40 <FILE UESIGN4TDR> 
<REMOTE KEY P~RT> 

<<ADDRESS GEN£RATOR>> 

<E?-4PTY> 
[<REMOTE KEV>] 

<AOORESS GENERATOR> 

READ <FIL£ DESIGN4TOR> 
<QUEUE F•MILY MEHBEH P~RT> 
C<4DDRESS GENERATOR>> 

<:EMPTY> 
(<QUEUE F~MILY MEM8ER>1 

<EXPRESSION> 

wifH RESULT_~~SK <AOORfSS GENERATOR> 

/ 
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ThB <READ STATEMENT> provides the necessary information to read a 
file: A file identifier, reccrd address, data infor~ation, and 
instructions to be executed if an end-of-file or a parity error 
is detected. 

The <READ STATEMENT> separates files into four categories: disk 
files, remote files, queue files. and all others Ccard, tape, 
papertape, etc.). If thP, file attributes indicate a random disk 
file. the user may specify <RECORD ADDRESS>. In all cases. the 
user need only give the <FILE DESIGNATOR> and <ADDRESS 
GENERt\TOR>. 

If the file is of type REMOTE• and the REMOTE_K£Y ATTRIBUTE is 
set then a <RE~OTE KEY> may be used. CFor the for~at of this• 
see the discussion under REMOTE_KEY in the FILE DECL4R4TION 
SECTICN.J If the REMOT~_KEY attribute is not set• then a <REMOTE 
KEY> may not be used. 4ft~r performing the read~ the REMOTE KEY 
will have been stored in the field specified as the <P.E~OTE KEY>. 

If the file is of type QUEUE and is a mult1-queue family, then a 
<QUEUE FA~ILY M£MSER> may ce used. This is an ex~ression whose 
value will specify which member of the family to reao from. If 
this is omittedP then the oldest message in all of the queues 
will be read. 

If the <RESULT MASK> option is usedP the occurrence of an 
except ion in the 1J1ask is signalled by the ON EXCEPTION sequence. 
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c~~ITE ST~TEMEhT> 

<WRITE P~Rf> .. -... -

<~HITE SPECIFIER> 

<FILE OESIGN~TOR> 

.. -.. -

.. -.. -

.. -.. -

<CARRI4GE CO~TROL P~RT> 4 • -.. -

<C~RRI~GE CONT~OL 

SPECIFIER> ::= 

<SKIP-TO-CHANNEL> .. -.. -
cCHAf\NEL NUM3ER> ::= 

<CISK WRITE SPECIFIER> 

<REC ORD A DO RE SS P AfH> 

<RECOtW ADDRESS> 

-: Ji C.: ~~ 0 T E W tH T £ 
SPEC IF IER>: := 

.. -.. -

<nEMGTE KEY PART>::= 

<REMOTE KEY>::= 

<lJUE UE WR I TE 

.. -.. -

.. -.. -
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<~RITE P.\fH>i 
<WRITE P4RT>;<ON SEQUENCE> 
<WRIT£ PART> <RESULT ~ASK>; 

<ON SEQUENCE> 

<WRITE SPECIFIER> 
<DISK WRITE SPECIFIER> 
<REAOTE WRITE SPECIFIER> 
<QUEUE WRITE SPECIFIER> 

hRITE <FIL£ OE~IGN~TOR> 
<CARRIAGE CONTROL PART> 
C <EXPRESSION» 
kRITE <FILE IDENTIFIER> 
<CARRIAGE CONT~Ol PART> 

<FILE IDEN TI FIEH > 
<SWITCH FILE IDENTIFIER> (<EXPRESSION>> 

<EMPTY> 
cc~RRI~GE CONTROL SPECIFIER> 

NO ' SINGLE I DOUBLE I P4GE 
<SKIP-TO-CHANNEL> I NEXT 

<CH4NNEL NUMBER> 

l I 2 I 3 I ••• I 11 I 12 

kR I TE 
<FILE DESIGNATOR> 
<RECORD ~DDRESS PART> 
C<EXPRESSION>> 

<E~PTY> 

[<RECORD 4DORESS>J 

<EXPRESSION> 

"RITE <FILE DESIGN~TOR> 
<REMOTE KEV P~RT> 

(<:EXPRESSION>) 

<E"iPTY> 
C<RE"10TE KEf>J 

<4DDRE5S GENERATOR> 
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SPECIFIER>::= 

<f ILE DESIGNATOR>::= 

<TOP> : := 

<QUEUE FAMILY 
MEMBER P~RT>::= 

<QUEUE F~MILY MEMBER>::= 

< fiE SULT 4'111A5 K> : : = 
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WRITE <FILE DESIGNATOR> 
<QUEUE f A~llY ME~8ER PART> <TOP> 
C<40DRESS GENER~TOR>> 

<FILE IDENTIFIER> 
<SWITCH FILE IDENTIFIER> C<EXPRESSION>l 

<EMPTY> I TOP 

<EMPTY> 
(<QUEUE F~MILY MEMBER>] 

<£XPRES SION> 

WITH RESULT_~ASK <ADDRESS GENER~TOn> 

The <WRITE STATEMENT> provides the necessary information to write 
a file. fhe <WHITE STATEMENT> treats disk files separately from 
other file types by allowing the user the option of specifying 
<RECORD ADDRESS> on his random disk files. The <CARHIAGE CONTHOL 
P~RT> is intanded for use with~ printer file. 

If the file is of type REMOTE• and the ~EHOTE_KEY attribute is 
set then a <REMOTE KEY> mdy be used. <For the format of this• 
see th9 discussion under REMOT£_KEY in the FILE OECL4R4TION 
sect ion.) If the REMOTE KEY attribute is not set• then a <REMOTE 
KEY> way not te used. The <REMOTE K£f> wlll specify the termin.!ll 
to which the wr;te is to be performed. 

If <DIS~ WRITE SPECIFIER> is used when the actual device is a 
data recorder• the <RECJRO ADDRESS> will be used to select a 
stacker. 

If the file is of type QUEUE and is a multi-queue faruily• then a 
<QUEUE F-MILY MEMBER> may be used. This is an ex~ression whose 
value wit l specify which R'eirb~r of the falt'i ly tc write to. If 
TOP is specified• the message will be written to the front of the 
ou eu e. 

If the <ENO-OF-PAGE PART> is set in the file attributes• then 
when end-of-page is detected on a printer file, the <EDF P.\RT> 
will be executed. This facilitates• for example, printing totals 
and/or headings without keeping a line counter. 
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If the c~ESULT ~~SK> option is used, the occurrence of an 
exception in the wask is signalled by the ON EXCEPTION sequence. 

g~~i:!EL:f.: 

WRITE PRINTOUT SINGLE CPRINT LINE>; 
ON EOF oo; -

WRITE PRINTOUT; % SKIP A LINE: 
WRITE PRINTOUT PAGE CTOT4LS>; 
WRITE PRINTOUT OOU8LE Cl-IEAOER>; 

ENO; 
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<SEEK ST4TEt-tENT> .. -.. -

<FILE DESIGNATOR>::= 

<f<ECCRD ADDRESS> .. -.. -
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SEEK 
<FILE DESIGNATOR> 
[<RECORD ~DORESS>l 

FILE IDENTIFIER> 
<SWITCH FILE IDENTIFIER> C<EXPRESSIUN>> 

<EXPRESSION> 

The <SEEK ST4TEME~T> calls up a record from a rando~ disk file in 
preparation for a read on that record. This statement should 
only be used with disk tiles that are being r~ad using a random 
access techniaue. 

4 <SEEK ST~TEMENT> performed immediately prior to a cRE~O 
ST4TE~ENT> is less effecti~e than merely reading the record. 



BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SA~TA BA~8~RA PLANT 

<ACCEPT ST4TEMENT> ··­··-
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ACCEPT <40DRESS GENER4TOR> 

The <ACCEPT STATEMENT> causes the execution of a program to halt 
until the appropriate information is entered via the SPO by the 
operator. The message keyed in witl be read into the area 
specified by the <4DORESS GEN£R4TOR> follohjng the reserved word 
4CCEPT. 

See ~OORESS ~~RI~SLES for the syntax of the <ADORES~ GENER~TOR>. 
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<OISPL~Y ST4TEMENT> 

<CRUNCH SPECIFIEn> 

.. -.. -

.. -.. -
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OISPL4Y <EXPRESSION> 
<CRUNCH SPECIFIER> 

<Et-tPTY> 
, Ci~UNCl-JEO 

The <OISPL~Y STATEMENT> prints an output message on the SPO. 4s 
noted, the <CRUNCH SPECIFIER> is optional. If , CRUNCHED is 
specified, the system will .delete trailing blanks and substitute 
one blank for each occurrence of multiple embedded tlanks. 
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<FILE DESIGNATOR> 
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<SPACING SPECIFIER> .. -.. -
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<SPACE P~RT>i 
<SPACE PART>; <ON SEQUENCE> 

SP~CE <FILE OESIGN~TOR> 

<SPACING SPECIFIER> 

<f ILE IOENTlfIL~> 

<S~ITCH FILE IDENTIFIER>C<EXPRESSION>l 

<EXPRESSION I TO <EXPRESSION> 
TO_EOF 

The <SP4CE ST~TEMENT> allows the user to skip over certain 
records in a sequential file. 

The <SP4CI~G SPECIFIER> may take three forms. ~n <EXPRESSION> 
alone will indicate the nu~ber of recoras to be spaced. It may 
be a negative number indicating reverse spacing. TO <EXPRESSION> 
wilt always be a positive number and indicates the number of the 
record to space to. TO_EOf will cau~e the file to sp~ce to its 
current end. 
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SKIP <FILE IOENTif IER> TO <CH4NNEL NU:-tEER> 

<FILE IDENTIFIER> 
<SWITCH FILE IDENTIFIER> C<EXPRESSiuN>> 

1 I 2 I 3 I ••• I 11 I 12 

The <SKIP ST~TEMENT> causes the line printer to skip to a 
specified channel number on its carriage tape. The channel 
numbers control the vertical spacing of data on a printed page 
and are defined by the carriage tape on the device. 
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<ON CL~USE> <EXECUT~BLE ST~TEMENT> 
<ON SEQUENCE> <uN CLAUS£> <EXECUT­
T~BLE ST4TEMENT> 

ON EOf I ON INCO~PLETE_IO 

ON EXCEPTIJN I UN EXCEPTION 
C<ST4TUS>> 

<~OORESS GENE~ATOR> 

4n ON SEGU£NCE is used to examine the status of the 1/0 reQuested 
by the preceding statement. When any of the <ON Cl~USE>s are 
true, the corresponding <EXECUT48LE STATEMENT> will be executeo 
before proceeding. Only one condition will be true. If <ST~TUS> 
is reauested in ON EXCEPTION, a 24-bit result describinq the 
exact exception will be assigned to the given <~DDRESS 
GENER~TOR>. 

The <EXECUT~BLE ST~TEME~T>s of the <ON SEQUENCE> are considered 
subordinate to the <WRITE ST4TEMENT>. Therefore~ segmentation of 
these statewents is temporary CSee THE SEGMENT STATE~ENT>. 

Note: Exceptions may be masked by the EXCEPTION M~SK clause in 
the file declaration. 
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<£X£CUT48LE 5T4TEMENT> 
<EXECUTA9LE STATEMENT> 
<EXECUT4BLE ST~TEHENT LIST> 

<DO GROUP>; 
<GROUP TERMINATICN STATEMENT>; 
< I F S T A TE :i E :H > ; 
<C4SE ST4TEMENT>; 
<ASSIGNMENT ST~TEMENT>; 

<REFER ST~TEMENT>; 

<REDUCE STATEME~T>; 

<EXECUTE-PHOCEOURE ST~TEMENT>; 

<EXECUTE-FUNCTION ST4TEMENT>; 
<I/U CONTROL STATE~ENT> 

<MOO!fY INSTRUMENTS>; 
<NULL STATEMENT> 
<FILE ~TTRI8UTE ST~fEME~T>; 
<STOP ST~TEMENT>; 

<ZIP ST4TEMENT>i 
<SE~RCH ST~TE~ENT>; 

<4CCESS FILE HE40ER ST-TEMENT>; 
<~RR4Y PAGE TYPE ST4T£MENT>; 
<COROUTINE STATEMENT>; 
<SEGME~T ST~TE~ENT> 

<EXECUT4BLE ST4TEMENT> 

SEE ~SSIGNMf.NT ST~TEMENIS 
ANO EXPRESSIONS 

SEE I/O CONTROL ST~TEME~TS 

SEE THE SEG~ENT ST~TEMEAT 
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<CO GROUP> . ·­.. -

<GROUP HE/\O> 

<GROUP NAME> 

.. -.. -

.. -.. -

<FOREVER PL\RT> .. -.. -

<GROUP IDENTIFIER> 

<GROUP BluDY> ::= 

<GilOUP ENDING> .. -... -

.. -.. -
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<GROUP HEAD> 
<GROUP BODY> 

<GROUP N 01£> 
<FOREVER P4RT>; 

DO 
DO <GROUP IDENTIFIER> 

<EMPTY> 
FOREVER 

<IDENTIFIER> 

<EXECUT~BLE STATEMENT LIST> 
<GROUP ENDH~G> 

cm 
ENO <GROUP ICENTif IER> 

The <00 GROUP> is a collection of <EXECU14JL£ ST~TEMENT>s which 
functions as a routine. It is executed once urless FOREVER 
appears after the <GROUP NAM£>. 

If fCREVER is present, the <DO GPOUP> will be executed 
i t er at i v e l y u n t i l a spec i f i c con d it i on i s m e t • 0 n l y a <GR 0 UP 
TER~IN~TION ST4TEMENT> CU~DO> or a <TYPED PROCEDURE RETURN 
STATE~ENT> <RETURN) can get the program out of this loop. See 
the following example: 

00 THIS FOREVER; 
RE~O C~RO (~}; ON EOF UNDOi 
IF 55 GTR aur.P x 

TrlEN WRITE PRINTER (~); 
ELSE oo; 

.JC Ii; 
WRITE PRINTER PAGE (~); 

ENiH 
END THIS; 

If it is necessary to execute the statements in a <DO GROUP> from 
different points in the program~ more efficient code is generated 
by making the body of the group a procedure rather than by 
repeating the <DO GROUP>. 
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t. If a <GROU? IDENTIFIE~> is included in the <GROUP 
~~ME>• it must also appear in the <GROUP ENDING>. 

2. If the <GROUP N-HE> does not include an identifier, 
the <GROUP ENDING> must not contain one. 

3. FOREVER is not a reserved word and may appear as the 
<GROUP IDENTIFIER>. DO FOREVER; is considered to be 
the <GROUP HEAD> of an un-named• iterative <DO 
GROUP>. DO FOREVER FOREVER is a legal heading for a 
named, iterative group. 

4. Nested <DO GROUP>s may 
identifiers. If this occursp 
acpear on the program listing. 

not have duplicate 
a warning message ~ill 

5. cco GROUP>s may be nested 32 levels deep. However. a 
<G~OUP TERMINATION STATEMENT> can UNDO only a maximum 
of lb levels. 
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ur~oo 

UNDO· <GROUP IDENTIFIER> 

<GROUP IDENTIFIER> .. -... - <IDENTIFIER> 

The <GROUP TERMIN4TIO~ ST~TEMENT> will cause the execution of a 
<DO GROUP> to cease, and will transfer control to the next 
statement follow;ng the <DO GROUP> which has teen UNDONE. The 
staterrent may take one of three forms: 

1. UNDO will transfer control out of the <00 GROUP> 
which contains the statemento 

2. UNDO <G~OUP IDENTIFIER> takes control OLt of the <00 
GROUP> specified by the identifier. 

3. ~nother form, UNOOC•), is now considered obsolete. 
It transferred control out of the outermost <08 
GROUP>. 

Note: UNDO <IDENTIFIER> can undo a ~axi~u" of 16 levels. 

£Xt\1"1PLE: 
1. DO Qt.JE; 
2. DO THO FOREVER; 
3. IF <EXPRESSION> THEN 
4. DO THREE; 
5. C~SE <EXPRESSION>; 
6. UN D 0; I• SAM£ AS UN D 0 THREE; 1t I 
7. UNDO TWO; 
8. END CASE; 
9. END TH~EE; 
10. END Two; 
11. END ONE; 

Execution of line 6 transfers control to line 10. 
Execution of line 7 transfers control to the statement 
following line 11. 
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<If CL~US£> 
<EXECUTABLE STATEMENT> 
<If CLAUSE> 
<EXECUT48LE ST~TEMENT> 

ELSE <EXECUTABLE STATE~ENT> 

If <EXPRESSION> THEN 

The <EXPRESSION> is evaluated. If the low-order bit of the 
result is 1 <i.e.. true). the statement following THEN is 
executed. If the low-order bit is 0 Ci.e •• false>• the statement 
following ELSE Cif present) is executed. If the result of 
the<EXPRESSION> is false~ Jnd the ELSE part is omitted• control 
is transferred to the next statement after the <If STATEM~t\T>. 

<IF ST~TEM£NT>s may be nested. The outerwost <IF Cl~USE> and the 
corresponding ELSE~ jf anyp are on Nesting Level o. The 
<EXE CUTs\BLE STHEME~T>s fol lowing T1iEN and ELSE are on Nest inq 
level 1. Nesting may be no deeper than 32 levels. 

When using nested <If ST~TEMENT>s~ the user mLst maintain 
correspondence between the delimiters THEN and ELSE on each 
level. The innermost ELSE will always be associated with the 
innermost fHEN. from this point continues an outward progressjon 
Ci.e.P from h;ghest nesting level to lowest> of THEN-ELSE 
association. 

Thus, if an cif STATEMENT> on Nesting Level N is to have an ELSE 
associated with it~ then every <IF ST4TEMENT> on a nesting level 
greater than N must also have ELSEs associated with them. If the 
user wishes to execute nothing on a false condition• then ELSE 
followed by a <NULL ST4TEMENT> may be used. 
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Let E-1. E-z, E-3, and E-4 be <EXPRESSION>s, and let s-z, S-3, 
and S-4 be <EXECUTABLE STATEHENT>s. 

IF E-1 
THEN IF E-2 

THEN IF E-3 
THEN If E-4 

THEN 5-4; 
ELSE; 

ELSE S-3; 
ELSE s-z; 

All state~ents here are the IF-THEN-ELSE type, except the first 
IF which has no corresponding ELSE. 
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< C .\SE BODY> 

.. -.. -

. ·­. ·-

<C45£ ENDING> .. -... -

.. -.. -
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<CASE HE40> 
<C 4SE 600 Y> 

C4SE <EXPRESSION> 

<£XECUT~8LE ST~TEMENT LIST> 
<C-SE ENDING> 

END C4SE 

The <EXPRESSION> serves as an index into the list of <EXECUT4BLE 
ST4TEME~T>s. The statement selacted is executed, and the other5 
ignored. Control is then transferred to the statement following 
the <C4SE ENDING> unlessp of course, the statement causes a 
RETUhN or an UNDO to some other location .. 

If there are N number of statements in the list, then the range 
of the value of the <EXPRESSION> may be from 0 through N-1. 

The statements in thP. l1st may be any legal <EXECUT~SLE 
Sf~TEMENT> allowed in SOL. If the user wishes to executa nothing 
in a given case, the <NULL ST4TEMENT> is an appropriate 
5 tat em en t. 
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REFER <REF V~R> TO <4DORESS GENER4TOR> 

<IDENTIFIER> 

The statement will make <ADDRESS G£N£HATOR> become the new 
referent ot <REF V4R>. Since an <~ODRESS GENER4TOR> in SOL can 
locate any arbitrary area of memory <using MAKE.DESCRIPTOR~ 
index;ngp etc), the reference variable may do likewise~ but in 
UPL the restriction to a safe subset of <~OGRESS GENERATuR>•s 
also guarantees the safety of reference variables. 

The only exception to th;s safety is the classic dangling 
reference problem: Suppose' white executing a Lexie level one 
procedure, that a reference variable declared at lexic level zero 
is bound to a locally declared referent. If that reference 
variable is then used after the procedure is exited• its referent 
will not exi~t and an unpredictable piece of data or garbage will 
be accessed. 

Technically, this error can only be detected at run time .. but its 
occurrence can be precluded altogether oy making a strong 
restrictjon in the syntax: the Lexie level of the cAOilRESS 
GENEfiATOR> may not be greater than that of <REF V4R>. This 
cannot be checked for some <ADDHESS GE~ERATOR>s• notably 
H AKE • DE S C R I PT 0 ~~ " b u t i t c a n b e ch e c k e d i n a l l c a s e s f o r U ? L • 

An <ADDRESS GENERATOR>, NULL, 
variables ~ay be re-bound to such. 
checking for len~th of zero. 

is available so that reference 
Testing for NULL is done by 
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REDUCE <U3JECT REFERENCE> <SETTING 
RESULT REFERENCE P~RT> UNTIL 
<FIRST OR LAST> <EQL OR NEQ OR IN> 
<EXP RESS ION> 
<ON EOS_CYCLE PART> 

<OBJECT REFERENCE::= <IDENTIFIER> 

<SETTING RESULT ~EFEHENCE P4RT> ::= <EMPTY> I SETTING <RESULT 
REFERENCE> 

<RESULT REFERE~CE> ::= <ID£NTIFER> 

<FIRST OR LAST> ::= FIRST I L4ST 

<EQL CR NEG OR IN> ::= 

<ON EOS_CYCL£ P~RT> ::= 

£fll I NEQ I IN I = I /= 

<EMPTY> I ON EOS CYCLE <EXECUT~BLE ST.\TEMENT> l 
ON EDS <EXECUT~BLE ST4TEM£Nl> 

Reduction is a flexible and efficient means tor scanning 
character strings which uses refererice variables rather than 
integers as pointers which select substrings. The basic function 
of reduction is to truncate a reference variable from the left 
until its first character satisfies some condition. No chan~e is 
actually made to the data; the reference variable js simply 
rebound to a substring of its former referent. For example• the 
orig 1nal referent of Rl is a string "A8CD£f". 

4fter the statement 

* ABCDEF * 
* * * * * * k * * 

* 
* 

Rl 

REDUCE Rl UNTIL FIRST = "O"; 

is executed the referent of Rl is "DEF". 

«\ B C D E F 
* ,, 

Pl 
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If the character string deleted is o·f interest, another reference 
may be referenced to it by the variation: 

REDUCE Rl SETTING R2 UNTIL f IRST = "D"; 

Starting with Rl•s original referent~ "ABCOEf"• this leaves 

* A B C * D E F * 
irkA'lrlrlr** lrlrlrlr*ilr.'tilr 

* * 
fr .. 

R2 H l 

thus dividing the original 
f IRST = "0". 

string according to the conditior 

The entire operation may also De done in reverse <scanning right 
to left> in which case the last character of Rl must satisfy the 
condition. 

REDUCE Rl SETTING R2 UNTIL lAST = "D"; 

results in the new binding 

*' 4 8 C 0 *' E F * 
******Ir*'*** frlrlrlr** 

* * 
* • 

Rl R 2 

Three types of conditions may be specified: 

= scans for a character whijch is the same as the specif iea 
character. 

/= scans for a character which is different from the 
specified character. 

IN scans for a character which~ when translated ta by the 
specified bit table~ yields a ~(lll@. ~ee CH4R-T~8Lf for a 
convenient means for specifying bit table constants. 

\ 
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In the first two cases, a single character must be given as a 
scan argument. In the third case~ a tit string of length 256 
bits must be given as a table. 

The <EXPRESSION> must evaluate to either CHIRACTERCl> or BITC8) 
or BlTC256) depending upon the condition type. Improper type on 
this <EXPRESSION> is the only possible run~time error fro~ 
reduction. 

The REDUCE statement terminates when either a character 
satisfying the condition is found or the length of the <OBJECT 
REFERENCE> has been reduced to zero, i.e., it is NULL. Since the 
latter ter~ination is often of separate interest its occurrence 
may be ddtect9d using syntax analogous to that for detection of 
special conc;tions on IIO statements. The syntax was shown 
above. The <EXECUTABLE STATEME~T> ;s executed if ana only if the 
original reference has been reduced to NULL. <If a <RESULT 
REFERE~CE> was specified, it will then refer to the original 
referent of the <OBJECT REFERENCE>.) 

Frequently, the end-of-string code will reset the <OBJECT 
REFERENCE> to some new data, perhaps by reading a new card. In 
this CdSer control returns from the EOS_CYCLE bac~ to the ~EOUCEr 
thus effecting scanning over record boundaries without additjonal 
coding. If the <OBJECT REFERENCE> remains Nell after execution 
of the ~OS_CYCL£ coder control passes to the fellowing statement 
as usual. These se~antics may seem awkward at first-. but they 
have the desirable effect of guaranteeing the proper exit 
condjtions of a REDUCE state~ent--either the condition is 
satisfied by the first Cor last> character of the <OBJECT 
REFERENCE> or the cOBJECT REFERENCE> is NULL--regardless of 
whether or not an EOS_CYCLE has been specified. This principle 
can be violated only by a br~nch instruction CUNQO, RETURN> in 
the ECS code. -

IJ ON_EOS is used in place of EOS_CYCLE, 
passes to the next statement. 

then control always 
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<CLEAR STATE~ENT> 
<3UHP Sf4TEMEN1> 
<DECRE~ENT STATEMENT> 

CLEAR <ARRAY IDENTIFIER LIST> 

<ARRAY IO£NIIf IER> 
<4RR~Y IOENlif IER>, 
<4RR~Y IDENTIFIER LIST> 

As the syntax indicates• the <CLEAR ST~TEMENT> may only clear 
arrays. If the array has been declared tit or fixed, zeroes are 
moved to each element. If it was declared as character, blanks 
are moved to each element. Paged arrays may not be cleared. 

<BUMP STATE?-!ENT> ::= 

<4DDRESS VARIABLE> 

<MODIFIER> ::= 

.. -.. -

<DEC rt£ ME NT ST ATE ME '.H> .. ·­. ·-

BUMP <ADDRESS V~RI•BLE><MOOIFIE~> 

See ADDRESS V4RI48lES 

<EMPTY> 
e'f <EXPRESSION> 

DECREMENT <ADDRESS VARIABLE><MODIFIER> 

The bump and decrement statements ~erforre the same functions as 
their counterparts in the <EXPRESSION> CHUHPOR and OECREHENTOR). 
See those sections for specific usage. Since these constructs 
exist as stdtements in their own rights, and not merely as parts 
of the <EXPRESSION>• they are included here. 
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The semi-colon is considered to be a statement in its own right. 
It may be used in any construct where the syntax requires that an 
<EXECUTABLE STHEMt:fH> be present, but the user wishes to execute 
nothing. It is most commonly used in the <If STi\TEMENT> and the 
<CASE STATE~£Nf>, but may also be functional in the read, writeP 
and space statements. Refer to the individual descriptions for 
more specific details. 

EX~MPLE: 

C~SE <EXPRESSION>; 
IF <EXPRESSION> THEN; 

ELSE <STATEMENT>; 

oo; 
<EXECUTABLE STATEMENT LIST> 
E ~rn; 

ENO C4SE; 

%C4SE 0 

%C ~SE 1 
%C"SE 2 

Notice that the above <C~SE ST~TEMENl> contains three <EXECUT~8LE 
STATEMENT>s: ~n <IF ST~TE~ENT># a <NULL ST4TEMENT>• and a <00 
GROUP>. If the value of the <EXPRESSION> followinq C~SE is t, 
then nothing is executed. In addition, the; following THEN is 
a <NULL STATE~ENT>. 
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E1L~ !!Ifil~Yif ~I!I~H~Nl !~H!H~~ ~!~I~~~Nll 

<FIL£ ~TTRIBUTE 
ST.\TE..,ENT> ::= 

<FILE DESIGN~TOR> .. -.. -
< 0 OJ A ~ IC f' I L E 
4TTR IBUTE LIST> 

<COl4~IC FILE 
l\TTRIBUTE> ::= 

.. -.. -

CHANGE <FILE OESIGN~TOR> 

TO C<DYNAMIC FILE ATTRIBUTE LIST>> 

<f!LE IOENTIFIEk> 
<SWITCH FILE IDENTIFIER> C<£XP~£SSION>) 

<DYN~MIC FILE ATTRIBUTE> 
<DYNAMIC fll£ ATTRIBUTE>~ 
<DYNAMIC FILE ATTRIBUTE LIST> 

<DYNAMIC MULTI-FILE IDENTIFIC~TION P~HT> 

<DYN~MIC FIL£ IDENTIFIC~TION P-RT> 
<OYNA~It PAC~_ID PART> 
<DYN-MIC DEVICE P4Rl> 
<DYN~MIC TRANSL4TIO~ PART> 
<DVN4MIC FILE P~RITY P~RT> 

<OYN~MIC V~RI4BLE RECORD P4RT> 
<DYNAMIC LOCK PART> 
<OYN~MIC BUFFERS P~RT> 

<DYN4MIC SAVE F~CTOR PART> 
<DYN~MIC RECOnD SIZE P~HT> 
<DYN~M!C RECOROS·PER·BlOCK P~RT> 
<DYNA~IC HEEL NUMBEK PART> 
<DYN-MIC NUMBER-OF-4REAS P•RT> 
<DYNAMIC BLOCKS-PER-ARE~ P~RT> 
<DYNAMIC ~Ll-4RE~S-,T-O?EN P4RT> 
<DYNAMIC AREA-BY-CYLINDER PART> 
<DYNAMIC EU_SPECIAL PART> 
<DYN~MIC EU_INCREMENTEO P4RT> 
<DYN~MIC USE INPUT ALOCKI~G 
DESIGNATOR pjaT> -



BURROUGHS CORPOR~TION 

COMPUTER SYSTEMS GROUP 
SANTA 84RB~R' Pl,NT 

10-15 
CO~P~NY CONf IOENTI~L 

81800/81700 SOL CBNf ¥ersion> CF> 
P.S. 2212 5405 

<DYNAMIC MULTI-PACK PART> 
<OYH,HIC END-OF-P~GE P~RT> 
<DYN~MIC OPEN-OPTION P~RT> 
<OY~AHIC REMOTE-K£Y PART> 
<JYN~MIC NUMBER-OF-ST4TION5 P4RT> 
<DYNAMIC QUEVE-FAMILt·SIZE PART> 
<DYN~MIC FILE TYPE PlRT> 
<DYN4MIC WORK FILE ?~RT> 
<DYNAHIC LABEL TYPE PART> 
<OYN\MIC INV~LID CH~R~CTER 

RE PO R T I NG P J\ R T > 
<DYNAMIC OPTIONAL FILE P~RT> 
<DVN4MIC SERI4l ~UMBER PART> 
<DYNAMIC EXCEPTION MASK PART> 
<DYN~HIC QUEUE SIZE P4Rl> 
<DYN~MIC HE~DER P4RT> 
<DYNAMIC SOFT TRANSLATE PART> 
<OYN~MIC HOST_N,ME P~RT> 

<DYNAMIC OPEN_ON_BEHALF_Of PART> 

The <FILE 4TTRIBUTE ST~TE~ENT> allows the user to dynamically 
change th~ attrjbutes of his file during the execution of his 
program. This statement may occur at any point in the program• 
out the change will not oecome effective until the file is 
opened. That is• if the flle in question is open when the <FILE 
4TTRI8UfE ST,TEMENT> is executed• then the change wjll not occur 
until the file is closed and re-opened. 

Each <OYN4MIC FILE 4TTRIBUTE> should be consistent with the 
format and restrictions of its counterpart listed in the FILE 
DECLARATIONS. Exceptions to this are spec;fically stated below. 

If a <DYN~MIC FILE 'TTRIBUTE> is o~itted• the attribute remains 
as it was previously set. 

It should be noted that the following precess is 
changing the attributes of an open fHe which is 

mar:datory when 
to be re-opened: 

1. Close the file with an attribute which causes space for the 
f I 9 t 9 h e r flt If r De d: i • e. ,. L 0 c K,. ltH l EA s E, etc • ( I f cl 0 5 E i s 
used without attrib~,. the FI will ~ce rebuilt from 
the fpe,. and the attribute will remain unchanged>. 

2. Change the desired attributes. 

3. Cpen the file. 
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<OYN~MIC MULTI-FILE 
ICENTif IC4TION P4RT> .. -.. -
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HULTI_FILE_ID := 
<DYN4HIC MULTI-FILE IOENTIFIC4TION> 

<CfN~~IC MULTI-FtLE IDENTIFICATION> ::= cEXPRESSION> 

<DYN~MIC FILE IDENTIFIC~TION P~RT> ::= FILE_IO := <OYN~MIC FILE 
ronn IF ICA TION> 

<UY~4~1C FILE IDENTIFIC~TION> .. -.. - <EXPR£S~ION> 

C~YNA~rc PACK_ID PART> ::= PACK_IO := 
<DYN~HIC P4CK IDENTIFIC~TION> 

cCYN~~IC P4CK IDENTIFICATI0~'4> ::=<EXPRESSION> 

The <EXPRESSlCN>s of these four attributes are each assumed to be 
character strings. If they are bits, however~ they will be 
ccinverted to characters in the following manner: 

1. The bits are left justified. 

2. Tr~iling blanks are apperded. However, if the bits 
are not a multiple of 8• then the string will appear 
to be invalid characters. 

EX.\MPLE: 
CHANGE F TO CFILE_ID := ~FOE~>; 

WILL RESULT IN THE <FILE IDENTIFIC~TION> 
BEING EQU.\L TO: 

~f 0 £4!,,) 40 4J 40 40 40 40 40 4~ 
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<CYN &.t' IC DE VI CE PART> : := 
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DEVICE := <DYN4MIC DEVICE SPECIFIER> 

<DYNA~IC DEVICE SPECIFIER> ::= <EXPRESSION> 

The low-order 10 bits of the <EXPRESSION> must be coded as 
follows Cwhere the variant is the high order four bits• and the 
hardware is the low-order six): 

DE~ I CE 

C•RD 
T~PE 

TAPE_ 7 
T 4PE _ 7 
T !\PE _PE 
T&.PE_NRZ 
DISK 

DISK_P~CK 

DISK_FILE 
DISK_PACK_CENTURY 
D ISK_P.\CK_C ~ELUS 
PRINTER 

PRINTER FOkMS 
Cl\RD_REltOE;;! 
C~RO_PUNCH 

CARO_PUNCH FORMS 
PUNCH 
PUNCh FOHp.tS 
RE~OER PUNCH PRINTER 

~ RE4b[R_PUNCH_PRINTER fOR~S 
PUNC 1-i_f'RlNTER 
PUNC li_PR INTER FORMS 
PAPER_ TA PE_PU NCH 
Pa.PER_T,PE_PUNCH F~RMS 
PAPER_T4PE_REAOER 
READ£R_96 
SORTER REi\OER 
READER:soRTEri 
Ct\ SS ET TE 
RE MO TE 
~UEUE 

HAROW~RE 

21 
27 
28 
25 
26 
2 l• 
17 

16 
12 
15 
14 

8 . 

8 
21 

2 
2 
2 
2 
j I 

5 
5 
5 

20 
20 

6 
19 
1.) 
10 
30 
63 
61 

V4RI~NT 

') = SER! l\L 
1 = RAND Ori 
CSOtE ~s DI SK> 
CS AME AS DI SK) 
<SAHE AS DISK> 
CSl\ME 45 DISK> 
0 = 84CKUP T~PE OR DISK 
l = BACKUP TAPE 
2 = 84C KUP DISK 
3 = iHCKUP TAPE On OISK 
4 = H.\HDWl\RE ONLY 
5 = E4CKUP T~PE ONL i 
6 = BACKUP DISK ONL f 
7 = B4CKUP TA.PE OR DISK 
8 .. PRINTER Vt\~I~NT 

<SAME AS PRINTER> 
CSl\HE i\S PRINTER FORMS) 
CSA HE a. s PRINTER> 
CSAHE AS PRINTER FORMS> 
CSl\M£ ~s PRINTER) 
CSA14E AS PR I"HER FORMS> 
CSAiME ~s PRINTER> 
CS.\HE .\ s PRINTER roR~Sl 

<SAME 4S P~H.\J fER > 
CS~ME ~s PRINTER fORt'-5) 

0 
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<DYN~MIC TR~NSL~TION 

P4RT> ::= 

<CYNAMIC TR•NSL~TION 
SPECIF"IER> ::= 
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TRANSLATION :::: 
<DYNA~IC TRANSLATION SPECIFIER> 

<EXPRESSI0"4> 

The low-order 3 bits of the <EXPRESSION> determines the 
translation as follows: 

v 00 = EBCDIC 

001 = ASCII 

JlO = BCL 

<C'fN4tJIC OPEN-
OPTIUN PART>::= OPEN_OPJION := 

<DYN.\MIC OPEN­
OPTION SPECIFIER>::= 

<OYN•MIC OPEN_OPTION SPECIFIER> 

<EXPRESSION> 

The low-order 12 bits of tne expression determine the type of 
open as follows Cbits are numbered from left to right within the 
12): 

BIT FUNCTION CIF 1) 

0 
1 
2 
3 
4 
5 
6 
7 
8 

<DYN~~rc PARITY P)RT> 

= 
= 
= 
= 
= 
= 
= 
= 

INPUT 
OUTPUT 
AtEW 
PUNCH 
PH INT 
NO_REWINO, INTERPRET 
RE~ERSE~ STACKERS 
LOCK 
LUCK JUT 

PARITY := <DYNAMIC PARITY SPECIFIER> 
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<O'fNA~lC PARITY 
SPEC lF !ER> :: = 
<OYN4M1C V.\!U A8LE 
RECORD Pr.\RT> ::= 

<CYN4~IC V4RI4BLE 
RECORD SPECIFIER> .. ·­.. -
<CYNA~IC LOCK PART> ::= 

<CY N .\ t' IC L 0 CK 
SPECIFIER> ::= 

<CYN4~IC ~LL-AREAS­

~T-OPEN P~RT> ::= 

<CYNAMIC ALL-AREAS­
~ T-OPE N SPECIFIER> 

<OYNAtHC AHEA-av 
CYLI~CER P4RT> ::= 

<OYN4MIC 4HE4-dY­
CYLI NDER SPECIFIER> 

<DYN4~IC USE_INPUT 
eLOCKING PART> ::= 

<OYN~MIC USE_INP~T 

BLOCKING SPE~IFIER> 

<OYN4MIC ENO-Of­
PAGE PART> : :: 

<DYNAMIC END-Of­
P~GE SPECIFIER> 

< 0 y ~4 A" I c fl.IJ Lr r _ 
P~ CK P4RT>::= 

<CY N 4 ~ IC MU L T I -
PACK SPECIFIER> 

<DYNA~ IC RE MOTE­
KEY P~RT>: := 

.. -··-

.. -.. -

.. -.. -

.. -.. -

.. -.. -

10-19 
COMP~NY CONFIOENTI~L 

Bl800/B17-00 SOL CBNF Version) CF> 
P.S. 2212 5405 

<£XPRES~ION> 

VL\Rit\8LE := 
<OYNA~IC VARIABLE RECORD SPECIFIER> 

<EXPRESSION> 

LOCK := <DYNAMIC LOCK 5PECif IER> 

<EXPRESSION> 

~ll_~RE~S-~J_OPEN :: 
<01NAMIC ALL-AREAS-AT-OPEN SPECIFIER> 

<EXPRESSIO'J 

~RE4_BY_CYLINDER := 
<OYN4MIC ~REA-BY-CYLINDER SPECIFIER> 

<EXPRESSION> 

USE_INPUT_~LOCKING := 
<OYN~MIC USE_INPUT_BLOCKING SPECIFIER> 

<EXPRESSION> 

ENO_OF_PAGE_ACTION := 
<DYN-MIC ENO·UF•P4GE SPECIFIER> 

<EXPRESSION> 

MUL T I_P ~CK : = 
<DYN~MIC MULTI-PACK SPECIFIER> 

<EXPRESSION> 

RE:iOTE_XEY := 
<DYN-MIC REMOTE-KEY SPECifIE~> 
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<DYNAMIC R£HOTE­
KEY SPECIFIER>::= 

<OYN.\MIC WJRK 
fILC: Pl\RT>::= 

<DYNAMIC WORK 
FILE SPECIFIER>::= 
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<EXPRESSION> 

~ORK FILE := 
<DYNAMIC WORK FILE 5?ECIFI£R> 

<EXPRESSION> 

Only the low-crder bit of each of the abo~e <expression>s is used 
to determine the value of the attribute. The code definitions 
are as follo~s: 

P4RIT't' 

V4Rl.\3LE 

All AREAS AT OPEN 

AREA 8Y_CYLJ:NDE~ 

USE INPUT BLOCKING 

:: t• C 0 F P AGE ACT i 0 N 

MULTI P.\CK 

REMOTE KEY 

W ORK_F ILE 

<CYN4~IC EU_SPECI~l 

PART> : := 

<CtNA~IC EU_SPECIAL 
SPECIFIER> ::= 

0 = ODO 
1 = EVEN 
0 = FIXED 
1 = V~RIABLE 
0 = NOT LOCKED 
1 = LOCKED 
0 = ALLOCATE AREAS AS NEEDED 
1 = 4LLOC4TE ~LL SP~CE ~T OPEN TI~£ 

0 = PUT AREA ANY~HEaE ON DISK 
1 = ONE ~RE~ PER CYLINDER ~T BEGINNING 
~ = TAXE ATTRIBUTES FttOM FILE OECLArlATION 
l = T4KE ~TJRIBUTES FROM DISK FILE HE~OER 

See FILE ~TTRIBUT£S 
0 = NO D~TECTION OF END-OF-~AGE 
l = BR~NCH 10 <EDF P~RT> Of <WRITE 

STATEME~T> AT END OF PAGE ON 
PRINTER FILE 

1 = PLACE FILE ON MULTIPLE DISK P~CKS 
0 = PLACE FILE ON SINGLE DISK PACK 
l = REMOTE KEY I5 PRESENT ON 4LL RE40S 

~NO WRITES TO THE FILE 
0 = RE~OTE KEY IS NOT PRESENT 
1 = INSERT JOH NUME£R I~ FILE IDENTIFIER 
0 = LEAVE FILE IDENTIFIER AlO~E 

fU_SPECIJ\L := 
<DYN~MIC EU_SPECI4l SPECIFIER> 
EU_SPECIAL := 
<OYN4MIC EU SPECI4L SPECIFIER> 
EU_DRIVE .--
<OYN4MIC EU_SPECI4L SPECIFIER> 

<EXPRESSION> 
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<DYNAMIC EU_DRIVE 
SPECIFIER> ::= 

<DYNOHC EU 
INCRE~ENTEO-PART> .. -.. -

<CYN~MIC EU_INCREMENTEO 
SPECIFIER> ::= 

< C 'f i~ .\ tJ. I C EU_ 
INCRE~ENT SPECIFIER> 
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<EXPRESSION> 

EU_INCREMENTEO := 
<OYN4MIC EU_INCREMENTED SPECIFIEq> 
EU_INCREMENlEO := 
<DYNAMIC EU_INCHEMENTED SPECIFIER>• 
EU_INCR£HDl1 := 
<DYN~HIC EU_INCREHENT SPECIFIER> 

<€XPRESSION> 

<EXPRESSION> 

The tow-order bit of the EU_SPECI~l and EU_INCHEHENTEO specifiers 
serves to indicate whether or not the attribute is set CC=Off, 
l=On}. If the attribute is off• then inclusion of the EU_DRIVE 
and EU INCREMENT specifiers is unnecessary. 

If these attributes are set on• then the drive and increment 
parts should be included• and should conform to the 
specifications in the FILE DECLAR~TIONS. If o~itted• the 
<DYN4~IC EU_ORIVE SPECIFIER> is not changed. If the <DYNAMIC 
EU_I~CREMENT SPECIFIER> has never been set <i.e., it is O>• then 
it is set to one; otherwise. it too remains unchanqed. 
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<CYN4MIC BUFFERS P4RT> 

<C'fN4t'IC NUMBEH 
OF BUFFEHS> : := 

<OYNA~IC SAVE 
f ~CT OR P~ RT> : : = 

<DY~A~IC SAV£ FACTOR> 

<OYN~t-'IC RECORD 
SIZE PART> ::= 

<GYNAHIC RECORD SIZE> 

<CYNA~IC RECORDS­
PER-BLOCK PART> ::= 

<DYN~~IC RECOROS­
PER-BLOCK> ::= 

<OYN«\MIC REEL 
NUMBER P.l\R f> : := 

.. -.. -

.. -­... -

. ·­. ·-

<CYN4MIC REEL NU~BER> ::: 

<OYN~MIC NUMBER-Of­
.I\ RE4S P~RT> : :;= 

<CYN4t'IC NUMBER­
OF-A REAS> : := 

<OYN~~IC BLOCKS-PEH­
t\RE.\ P~RT> ::= 

<CYN4~IC BLOCKS-PER 
AREA> ::= 

<DYN~~IC QUEUE-F4MILY­
SIZE PART>::= 

<DYNAtHC QUEUE­
F 4tHLY-SIZE>: := 

<OYN~~IC NOMBER-QF­
ST4T ICNS P4RT>::= 

<CYNA~IC NUPS£?-OF­
ST~T IONS SPECIFIER>::= 
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BUFFERS := <OYN4~IC NU~SER Of BUFFERS> 

<EXPRESSION> 

S4VE := <OYN~MIC S~VE f ~CTOR> 

<EXP R E S S I 0 ~' > 

RECORO_SIZE := <OYN~MIC RECORD SIZE> 

<EXPRESSION> 

RECO~DS_P£R_8LOCK := 
<DYN4MIC RECOROS·PER-BLOCK> 

<EXPRESSION> 

REEL := <OYNA~IC REEL NU~&ER> 

<£X?RESSION> 

NUMBER_OF_~RE4S := 
<DYNAMIC NUM2£R-GF-AREAS> 

<EXPRESSION> 

BLOCKS_PER_~REA := 
<DYN~MIC 8LOCKS-PER-4RE~> 

<EXPRESSION> 

QU£UE_FAM1LV_SIZE := 
<DYN~MIC QUEtE-f 4MILY-SIZE> 

<EXPRESSION> 

NUMBER_OF_STATIDNS ·-
<DYNAMIC NUMBER-OF-STqTIONS SPECIFIER> 

<t:XPRESSION> 
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The above <EXPRE5SION>s return a bit string which should be 
consistent with the formats and restrictions listed in the FILE 
fJE CL 4 R J\ T I 0 NS 

<DYNA~IC FILE TYPE PART>::= FILE_TYPE := 
<OVN~MIC FILE TYPE SPECIFIER> 

<DY~A~IC FILE TYPE SPECIFIER>::= <EXPRESSION> 

The value of the expression determines the file type: 

VALUE TYPE 

) DATA 
7 INTERPRETER 
8 CODE 
9 DATA 
12 INTR I~SI C 

<DYNAMIC Ll\BEL 
TYPE P4RT>::= L4BEL_TYPE := 

<DY~AMIC LABEL TYPE SPECIFIER> 

<DY N 4 MIC L 4 BEL 
T'fPE SPECIFIER>::= <EXPRESSION> 

The value of the expression determines the label type. 

Vl\LUE TYPE 

ANSI I 0 
1 
2 

UNL48EL£0 
BURROUGHS STANO~RO 

<OYNl\MIC INV/\LID 
CHARACTER REPORTING> .. -.. -

<OYNA.~IC li~V~LID CHAR"CTER 
REPORTING TYPE> : := 

t~VALIO CHARACTERS := 
<OYN4~I~ INV~LIO CH'R-CTER REPORT 
TYP£> 

<'EXPRESSION> 
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The value of the express;on determines the type of reporting: 

VALUE 

0 

l 

2 

3 

<DYNAMIC OPTIONAL 
FILE ?~RT> ::= 

TYPE 

Report all lines containing invalid 
characters. 
Report all lines containing invalid 
characters and ther stop ~rogram. 
Report once that the file contains 
invalid characters. 
Oon•t report that the file contains 
invalid characters. 

OPTION4L := <EXPRESSIO~> 

The low-order bit of the expression determines whether or not the 
file may be optional. If the valve is 1, the file may be 
optional; if O• it must be present. 

<CYN4MIC SERIAL 
NUMBER P~RT> ::= 5ERI~L := <EXPRESSION> 

The expression should generate a 6-character string• each of the 
characters of which are a decimal digit. This number will be 
used as the tape serial number. 

<CYN4MIC EXC£PTION M4SK 
PART> ::= EXC£PTIU~ HASK := <EXPRESSION> 

The low order 24 bits of the value cf the expression will be used 
as the EXCEPTION H~SK. See <EXCEPTION M4SK P~RT> under <FILE 
OECLAR~TION ST~TEMENT> in Section 6. 
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<OYNA~IC QUEUE SIZE 
PART> := 

Sets size for queue files. 

<01NA~1C HEADE~ PART> := 
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QUEUE MAX MESSAGES := <EXPRESSION> 

REMOTE_HE~DERS := <EXPRESSION> 

Sets headers boolean for re~ote files. 

<DtN4tHC SOFT 
TR~NSl.\TE P.\RT> .. -.. -

TR~NSL4T£ sets a boolean~ 
off while TRANSLATE_FILE 
tab l e f i le. 

<DYNA~IC HOST_~AME PART>::= 

Sets Host name for BN-. 

<OYN~~IC OPEN_ON_BEH4lf _Of 
P 4R T >:: = 

TRANSL4TE := <EXPRESSION> 
TR4NSLHE_FILE := <EXPRESSION> 

turninq the translation o~tion on or 
changes the file-id of the translate 

HOST_N4ME:= <EXPRESSION> 

OPEN_ON_BEH4lF_OF:= <EXPRESSION> 

Turns the OPEN_ON_HEH4LF_Of Boolean on or off. 
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<STOP STi\TE~ENT> .. -.. -
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STOP 
STOP <EXPRES~ION> 

The <STOP ST4TEM£NT> is a com~unicate to the MCP that the program 
has finished. It should not be confused with FINI which is the 
final statement in the program. 

STOP <EXPRESSION> is intended for use by the compilers only. The 
<EXPRESSION> communicates the number of syntax errors to the MCP. 
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<ZIP ST~fEMENT> .. -.. -
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ZIP <EXPRESS ION> 

fhe <ZIP ST~TEMENT> allows the user to pass control instructions 
to the MCP. The <EXPRESSION> should generate a character strjnq 
whose value is a valid HCP control state'-ent as defined in the 
E1700 Software Operational Guide. 



BURROUGHS CORPOR4TION 
COMPUTER SYSTEMS GROUP 
S4NT4 B~kB~R4 PLANT 

<SE4RCH ST~TEHENT> 

<SEARCH ?ART> ::= 

<SE.\RCH OBJECT> 

<SEARCH RESULT> 

.. -.. -

.. -. ·-

.. -.. -

<SE4RCH RESULT MODE> ··­··-
<ON r ILE P.\RT> .. -.. -
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~a ov-lu~,._~4 
<SE,RCH P~Rl>; <ON FILE P4RT> 

SEARCH DIRECTORY C<SE4RCH 08JECT>, 
<SE4RC~ RESULT>,<SE~RCH RESULT MODE> 

<~OORESS GENER~TOR> 

<ADDRESS GENERATOR> 

BIT I CH.\R i\CTER 

<E~PTY> I ON FILE MISSING <EXECUT~OLE 
ST.\TEMEN f> 

7 

ON fll£_LOCKEO <EXECUTAJLE ST4TEMENT> 
ON fILE_MISSING <EXECUT48LE ST~TEMENT>; 
ON FILE_LOCKED <EXECUTABLE STATEMENT> 
ON FIL£ LOCKED <EXECUT~BLE ST~TEHENT>; 
ON FILE-MISSING <EXECUT~SLE ST4TEHENT> 

The <SE~RCH ST~TEMENT> allows the user to extract certain 
jnfor~ation contained in the disk file header specified by the 
<SEARCn OBJECT>. 

The <SE~RCH OBJECT> is expected to be 30 characters in length 
where the first 10 characters are the pack identification,. the 
second 10 characters are the multi-file identification .. and the 
thira 10 are the file identification. File names less than 10 
characters must be left-justified in their respective fields with 
trailinq blanK5 appended. If only one file name exists .. that 
name should be left-justified in the multi-file identification 
field,. and the file identification should ~e blank. 

The <SE4RCH RESULT> specifies the receav1ng field and should be 
360 bits long 'if blt mode is specified .. or 59 tytes if character 
mode is spscifiea. 

The information is returned in the following format: 
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01 f ILE_HEADER_FORMl\T,, 
02 OPEN_TYPE 
02 NO_USERS 
02 RECORD_SIZE 
02 RECJROS_PER 8LOCK 
02 EOF _PO INTER 
02 SEGHENTS_PER_AREA 
02 USER_OP£N_OUTPUT 
02 FILE TYPE 
02 PERM4N£NT_fl4G 
02 BLOCKS_PER_~RE~ 

02 AREAS_REQUESTED 
0 l ~ i< E l\ _ C 0 UN TE R 
Ol SAVE_f ACTOR 
02 CRE4TION_O~TE 
02 l4ST_4CC£SS_04TE 
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arr <24h 
BIT C.24), 
BIT C24h 
BIT C24h 
BIT C24),. 
oIT C24>• 
BIT (24),. 
BIT C24h· 
BIT C24h 
UIT C24),. 
BIT C24>• 
BIT (241.. 
BIT C24>,. 
SIT C24>• 
BIT C24lr 

% CHARACTER < l> 
% CH4R4CTER C21 
% CHARACTER C4> 
% CH.\R~CTER C4l 
% CH4R4CT£R (8) 
'% CHARACTER CB> 
% CH~ R 4 C TE R C 1 > 
% CHARACTER C2> 
% CH~lHCTER C2> 
% CH4RACTER C6l 
% CHARACTER C 3> 
% CH i\ R 4 C TE R C 3) 

% CHARACTER <3> 
1. CH~R"CTER <S> 
% CH4RACJER C5) 

Note: This format ~ay be subject to change. 

The <FILE ~ISSING PART> and <FILE LOCKED PART> allow the user to 
specify the course ot action should either of these conditions 
arise. 
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<ACCESS FILE HE~DER 
STATEfot£NT> ::= 

<4CCESS FILE HE40ER 
PART? : :: 

<FILE NA.~~E> ::= 

<CESTIN,TION FIELD> 

<SOUHCE f IELD> ::= 

<FILE MISSING P~RT> 

··­.. -

. . -.. -
<FILE LOCKED P~RT> ::= 
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<ACCESS f Ilf. HEAOEF PART>; 
<4CCESS FILE HE4DER PARJ>; 
<FILE MISSING PART> 
<~CCESS FILE HE~OER P~RT>i 
<FILE LOCKED PART> 
<ACCESS f LLE HEADER PART>; 
<FILE MISSING P4RT> 
<FILE LOCKED P~RT> 

RE40 FILE HE4DER 
C<FILE N~ME>• <DESTIN4TICN FIELD>> 
WRIT£_FILE_HE40LR 
<<FILE NAME>, <SOURCE FIELD>> 

<4DDRESS GENER~TOR> 

<~DDRESS GENER~TOR> 

<ADDRESS GENERATOR> 

ON FILE MISSING <EXECUTABLE STATEMENT> 

ON f ILE_LOCKEO <EXECUTABLE STATEMENT> 

The <ACCESS FILE HEADER STATEMENT> is intended for use in systems 
programs only. It enables the programmer to either read or write 
a file header. 

The <FILE N4ME> is expected to be a 30-character field where the 
first 10 characters are the P~CK_ro, the second 10 characters are 
the ?'ULTI-fILE IDENTifIC4TION and the t

1

hird 10, the FILE 
ICENTIFICATION. File names less than lC characters are 
left-justified in their respective fields. If only one file name 
exists~ it is left-justified in the multi•file identification~ 
and the file identification should be set to blanks. 

The <SOURCE FIELD> or <uESTIN4TION FIELD> specifies, 
respectively, the sending or receiving field, and is expected to 
be 576 to 4321 bits in length depending upon the number of areas 
allocated. Information is passed in the file header format. 
Refer to the 81700 MCP Manual for specifics. 
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The <FILE MISSING P4RT> and <FILE LOCKfO P~RT> enable the 
programmer to specjfy the course of action should either of these 
conditions arise. 

~ate that extreme caution is advised when writing a file header. 
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·<~~R~Y P~GE TYPE 
ST4TE~ENT> ::= 

<~RR 4 Y PA. GE TYPE 
DESIGNATOR> ::= 

<P~GEO 'RR\Y N4ME> 

<PAGE NUMBER> ::= 

... -.. -

10-32 
CO~PANY CONFIDENTIAL 

Bl80G/~l70v SDL C3~f Version> Cf J 
P.S. 2212 54C5 

<~RR-Y P~GE TYPE OESIGN~TOR> 
C<PAGEO ARRAY NA~E>•<PAGE NUMBER>> 

HAKE_READ_ONLY 
M4KE_HE1'D_WR I fE 

<IDENTIFIER> 

<EXPRESSION> 

The <~RH~Y PAGE TYPE ST4TEMENT> allows the user to mark certain 
paged array pages as READ-ONLY. When this is done• a page will 
not be written out to disk every time it is overlaid. 

HAKE_REAO_WRITE allows the user to change information on a paged 
array• and to have that array written on disk when it is 
overlaid. It is onlv necessary to specify MAKE_REAO_wRITE after 
a M~KE_RE~O_ONLY specification. 

It is the programmer's responsibility to ensure that the 
information in a page marked R£40-0NLY is not changed. In 
addition, the user is respons·ible for guaranteeing correct page 
number specifications. There is no synta~ check for either. 

EXOtPLE: 

OECL4RE PAGED C32> P C1124) BITC30>• Tl FIXED 
Tl := -1; 
DC FOREVER; 

M~KE RE~O ONLY (p, BUMP Tl>; 
IF Tl = 3l TH£N UNDO; 

ENO; 
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<COROUTINE STATEMENT>::= 

<COROUTINE 
ENTRY STATEMENT>::= 

<COROUTINE 
T~BLE SPECIFIER> 

<COROUTINE 

··­.. -

EXIT STATEHENT>::= 
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<COROUTINE ENTRY ST-TE~E~T> 

<COROUTI~E EXIT STATEMENT> 

ENTER_COROUTINE 
(<COROUTINE T48LE SPECifIER>l 

<400RESS GENERATOR> 

EXIT_COROUTINE 
C<CORCUTINE T~BLE ~PECifIER>> 

The <COROUTINE T~OLE SPECIFIER> associated with £NTER_COROUTINE 
and EXIT_CUROUTINE is assumed to describe a table with the 
following format: 

OECL~RE 
01 T~BLE 

; 

,oz NUMBER OF ENTRIES BITC4> 
.02 ENTRY_AODRESS BITC32) 
•02 PPS_COPYC16> 9ITC32> 

~. ENTER_COROUTINE: The <COROUTINE TABLE SPECIFIER> is assumed 
to have the format described above. The current code 
address is pushed on to the Program Pointer Stack. The 
number of elements of PPS.COPY that is specified by 
NUMBER_OF_ENTRIES is pushed onto the Program Pointer Stack. 
The address of the next instruction is taken from 
ENTRY_AOORESS. 

B. EXIT_COROUTIN£: The <COROUTINE T~BL£ SPECIFIER> is assumeo 
to describe a table of the format given above. The current 
nesting level is stored in NUMBER_OF_ENTRIES. The current 
code address is stored in ENTRY_AODRESS. The number Cas 
specified by NUMBER_Of_ENTRIES> of entries on the top of the 
Program Pointer Stack is copied to PPS_COPY<C> through 
PPS COPYCNU~BER OF ENTRIES-!}. If NUMBER or ENTRIES is o. 
then nothing is- copied. An UNDO is performed• using 
NUMBER_OF_ENTRIES as the number of entries on top of the 
Program Pointer Stack. 
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Note: Upon first execution of ENTER_COROUTINEP the table must 
already be set up. The easiest way to accomplish this is to ~ake 
the first executable statement in fhe coroutine to be entered an 
EXIT.COROUTINE statement. The first entrance to the coroutine is 
then accomplished by a call statement. 

Note: This is not a general coroutine mechanisG--i.e·• It is not 
symmetric. The routine executing the ENTER_CCRCUTINE is a master 
to the slave routine which contains the EXIT_COROUTI~E•s. 

Note: EXIT_COROUTINE can only appear within procedures with no 
parameters and no local datai i.e., those procedures which do 
not change the Control Stack. 

EXAMPLE: 

DECL4RE I FIXED; will dis~lay 
DECLARE TABLE BITC4+17•32>i 
PROCEDURE SL.\ VE; 

EXIT_COROUTINECTABLE>; %SETS UP TABLE 
DO FOREl/ER; 

BUMP I 9'f 2; 
DISPL~Y DECIM4LCir6); 
EXIT COROUTINECT4BLE); %RESETS T4BL£ 

EN Di 
END SL4\IE; 
PROCEDURE MASTER: 

5LAV£i %CALL FOR SETUP 
I ::: o; 
00 FOREVER; 

BUMP I BY H 
OISPL4Y OECIH~LCI•G>; 
ENTER_COROUTINECT~BLE>; %USES T~8LE 

ENO; 
ENO MASTER; 

"000003" ( 1> 
"000005" (2) 
"000008" ( 3) 

"COQOl~" ( 4) 

" .. 
" 
" .. .. 

•s*n" C~n> 
"5*n+3" C2n+l> .. .. .. .. 

" 
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<EXE CUTE-PROCEDURE 
STATEMENT> ::= 

<NON-TYPED PROCEDURE 
DESIGN.\TOR> ::= 

<NON-TYPED PROCEDURE 
I CENT IF IER> : := 

<4CTU~L P~R~METER PART> 

<ACTUAL PARAMETER LIST> 

<4RR4Y CESIGN~TOR> 

.. -... -

.. -··-

. ·­. ·-

. ·­.. -
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<NON-TYPED PROCEDURE OESIGN~TOR> 

<NON-TYPED PROCEDURE IDENTIFIER> 
<~CTU4l PARA~ETER PART> 

<IDENTIFIER> 

<EMPTY> 
<<ACTUAL P~R~METER LIST>> 

<ACTUAL PARA~ETER> 
<4CTU~l P~R4METER>• 

<4CTU4L P~R4METER LIST> 

<EXPRESS ION> 
<4RR~Y OESIGN4TuR> 

<4RR~V IDENTIFIER> 

A non-typed procedure• i.e.. a procedure which performs a 
function and does not return a value~ is invoked through an 
<EXECUTE-PRGCEOURE STATEMENT>. The name of the procedure is 
followed by its parameters enclosed in parens. Refer to the 
section ~OOR£SS ~ND V~LUE PAR~METERS for information concerning 
passing parameters. 

for a description of the invocation of typed procedures~ see 
V ~LUE V~R I4BLES. 
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<£XE CU TE •FU NC TI ON 
ST4TE.,,ENT> ::= 

<FUNCTION DESIGNATOR> . ·­. ··-
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<FUNCTION DESIGNATOR> 

<ACCESS FILE INFORMATION OESIGN4TOR> 
<CH~NGE STAC~ SIZE OESIGN4TOR> 
<CHARACTER FILL DESIGNATOR> 
<COMMUNIC4TE OESIGN~TOR> 
<COMPILE-C~RO-INFO DESIGN4TOR> 
<DC INITIATE IO DESIGNATOR> 
<D£BL4NK D£SIGN4TOR> 
<DIS4BLE_INTERRUPTS OESIGN4TOR> 
<DUMP OESIGN4TOR> 
<DUMP-FOR-4NALYSIS DESIGN4TOR> 
<ENABLE_INTfRRUPTS DESIGNATOR> 
<ERROR COMMUNICATE OESIGN4TOR> 
<EXECUTE DESIGNATOR> 
<FETCH DESIGN,TOR> 
<FIND OUPLIC~TE CHAR4CTERS OESIGN4TOR> 
<FREEZE-PROGRAM DESIGNATOR> 
<GROW DESIGNATOR> 
<HALT DESIGNATOR> 
<H•ROW4RE MONITOR 0£SIGN4TOR> 
<INtTIALIZE_VECTOR DESIGNATOR> 
<HESS4GE COUNT DESIGN4TOR> 
<MONITOR DESIGNATOR> 
<OVERL4Y OESIGN~TOR> 
<RE4D C4SSETTE UESIGN4TOR> 
<ACCESS-FPB DESIGN4TOR> 
<REfER_~DOR£SS DESIGNATOR> 
<REFER_LENGTH DESIGNATOR> 
<REFER TYPE OESIGN4TOR> 
<~£INSTATE DESIGNATOR> 
<RESTORE OESIGN4TOR> 
<REVERSE DESIGNATOR> 
<SAVE UESIG~ATOR> 
<SAVE_ST~T£ DESIGN4TOR> 
<SORT OESIGN~TOR> 
<SORT_MERGE DESIGNATOR> 
<SO~T_SW~P OESIGN4TOR> 
<TH4W_PROGRn~ CESIGN~TCR> 

<THRE4D_VECiQR OESIGN4TOR> 
<TR4CE OESIGN4TOR> 
<TRANSLATE DESIGN4TOR> 
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<~CCESS FILE INfORM~TION 
DESI GN4TOR> : := 

<FILE OESIGN,TOR> ::: 

<RETURN TYPE> 

<CE 5 TIN~ TIO N> 

.. -.. -

.. -.. -
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ACCESS FILE INFORH~TION C<FILE DESIGN4TOff>­
<RETURR TYPl>• <DESTI~ATION> 
<FILE IDENTIFIER> 
<SWITCH FILE IDENTIFIER> C<EXP~ESSION>> 

BIT I CHAR4CTER 

<ADDRESS GENERATOR> 

The <~CCESS FILE INFORH,TION DESIGN~TOR> returns the end-of-tile 
pointer and the device type from the FIB of the specified file to 
the specified destination. 

The information may be returned as either bit or character. The 
for11at is as follows: 

01 DESTIN~TION_FIELD• 

02 EOF _POINTErt 
02 OEVICE_TYPE 

BITC24>• 
BITC6); 

% 
% 

CHAR ACT£RC8) 
CHAR ~CTERC2) 

To insure that the FIB exists• this communicate should onty be 
used on open files. 

<CHANGE STACK 
SIZES DESIGN~TOR> 

<VSSIZE> 

<NSS IZE> 

<CSSIZE> 

<ESSIZE> 

.. -.. -
··­.. ·-
.. -.. -
... -··-

<PPSSIZE> ::= 

<OYN4t'IC SIZE> .. -··-

... -.. - CH~NGE_ST~CK_SIZES C<VSSIZE>, 
<NSSIZE>• <CSSIZE>• <ESSIZE>• 
<PPSSIZE>• <OYN4~IC SIZE>> 

<NU~BER> 

<NUMBER> 

<NUH8£R> 

<NUMBER> 

<NUMBER> 

<N!Jfll BER> 
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This statement is restricted to Lexie Level Zero of programs with 
no q lob al d at a. Al so, due to tech n i ca l i n comp at i bi l i t i es, i t 111 a y 
not be u~ed in a program that invokes profiling• timing, or 
monitor in~ facilities. Note that the parameters are in an order 
corresponding to the order of the stacks in ~emory. 

The result of the execution of the statement is to change the 
program's stack sizes to the values given. 

<CH4.R~CTER FILL 
DESIGN!\ TOR> : := 

<OF OESTINHION> 

<Of SOURCE> : := 

.. -.. -

CH~R~CTER_FILL C<OF DESTIN~TION>, 

<OF SOURCE>l 

<~OORESS GENER~TOR> 

<EXPRESSION> 

The high-order 8 bits of the <CF SOURCE> will be spread 
throughout the <CF OESTIN~TION>. 

<COMHUNIC~TE CESIGN~TOR>::: COMHUNIC~TE C<EXPRESSIO~>) 

The <EXPRESSION> is expected to be a valid communicate message. 
This is intended only for experimental testing of communicates. 

<COMPILE-C~~!J-
INFO DESIGNATOR>::= COMPILE_CARO_INfO 

C<CCI OESTIN~TION FIELD>) 

<CCI CESTIN~TION FIELD>::= <~OORESS GENER4TOR> 
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Th1s function is intended for use by the compilers only. The 
information on the compile card is returned in the following 
format: 

OBJECT NA~E 

EXECUTE TYPE CDECIM4ll 

01 
02 
03 
04 
05 
06 
07 

COMPILER 
COMP ILER 
COMP ILER 
COMP ILER 
COMP IL ER 
COMP ILEH 
COMP ILER 
COMP ILER 
f ILL ER 

EXECUTE 
COt'PILE -NO GO 
COMPILE FOR SYNTAX 
COMPILE TO LIBR,RY 
COMPILE ANO SAVE 
GO PART Of COMPILE ~NO GO 
GO PaRT OF COMPILE 4ND S4VE 
PACK IDENTIFIER 
INTERPRETER N4ME 
INTRINSIC NAME 
PRIO~ITY <OECIM\L) 
SESSION NUMBER 
JOB NUMBER CDECIM,L> 
lST ANO 2ND N4MES OF RUNNING PROGR4M 
CHARGE NUMBER 

COMPIL4TION DATE ~ND TIME COMPILED 
f ILL £R 
COMP ILER' 
COMPILER 
COMPILER 
COMPILER 
COMPILER 

USER CODE 
Pt\ 'iS WO RD 
P4RENT JOB NUMBER 
PARENT QUEUE IDENTIFIER 
LOG SPIJ 

.C~_llilil~I~-lQ 

CHAR.\CTER C301 
CH• R 4 C TE R C 2 > 

CHt\R4CTER < lv > 
CH~R4CTER ( 30) 
CHARACTER ( 10) 
CH~ R "C TER c 2) 
CHARACTER ( 6) 
CH-Rt\CTER < E» 
CH• R i\C TE R ( 2')) 

CHARACTER c 7) 
CH4R4CTER ( 1> 
BIT ( 36) 
BITC4l 
CHA'RACTER ( 10) 
CH.\R4CTER ( 10) 
CH4R~CTER ( 11Lt) 

CHARACTE ;( ( 2 ~J ) 
CH•R~CTER { l ) 

<OC_INITI~TE_IO 

CESIGN4TOR> ::= OC_INITIT4TE_IO C<PORT>• <CHANNEL>~ 
<IO OESC ~DDRESS> 

<PORT> : := 

<CH~NNEL> ::= 

<IO DESC 'DORESS> .. -··-

<EXPRESSION> 

<EXPRESS ION> 

<EXPRESSION> 

See MCP documentation for OC_INITIATE_IO <com~unicate verb 40>· 

• 
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<DEBL~NK DESIGNATOR>::= 

<FIRST CH4«4CTER>::= 
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OEBL4NK <<FIRST CHAR~CTER>) 

<IOENTIFIER> 

The <FIRST CHARACTER> is a simple identifier which describes the 
first character to be exa~ined. Deblank repeatedly incr~ments 
the address field of the descriptor for <FIRST CHARACTER> until 
<FIRST CH~R4CTER> describes a non-blank character. 

<CISA8LE_INTERRUPTS 
OESIGN4TOR> : := DIS,BLE_INTERRUPTS 

For MCP use only. 

The <OIS,BLE I~TERRUPTS DESIGN~TOR> suppresses all interrupts 
until an <EN•ELE INTERRUPTS OESIGNATO~> is encountered. 

Note that this construct cannot be executed by normal state 
programs. 

<DUMP OESIG~~TOR> .. -.. - DUMP 

The ~CP will create a dumpf ile, 
continue after the dump. 

and program execution will 
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<OUMP•FOR-
ANAL YSIS DESIGNATOR>::= 
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OUMP_FOR_ANALtSIS 

Execution of this function will cause a dumpfile to be created 
and execution to continue. 

<EN~BLE_INTERRUPTS 
DESIGNATOR> ::= 

For MCP use only. 

EN~BLE_INTERRUPTS 

The <EN4BLE INTE~RUPTS DESIGN~TOR> causes the MCP to return to 
the noTmal interrupt-processing mode after the <DI5A3LE 
INTERRUPTS OESIGN4fOR> has changed that mode. See above. 

Note that this construct cannot be executed by a normal state 
program. 

<ERROR COMMUNICATE 
OESIGN4TOR> ::= ERROR_COMMUNIC~TE (<EXPRESSION>) 

The value of the expression should be in the followir-g form: 

. . 
2 BITS 6 BITS 

0 : N 

where N is the error numoer. 

16 BITS 

0 . . 
24 BITS 

0 . . 
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fhe value of the expression will be put on the Evaluation Stack 
as a descrictor,. and an HCP communicate will te performed. 

If N = 29 then the MCP will use the 16-bit field as a bit length 
and the 24-bit field as a base relative bit address of the error 
message to be printed on the SPO. Otherwise, N is the 
HCP-defined error message number. 

See <EXECUTE OPE~ATOR JESIGN4TOR> in Section a. 

<FETCH OESIG~QTOR> .. -.. -

<FETCH SPECIFIER>::= 

<110 REfERE~CE 

ADDRESS> : :.:::: 

<PORT,.CH4NNEL 
ACDRESS> ::= 

<~DORESS GENERATOR> 

<RESULT DESCRIPTOR 
~ODRESS> ::= 

.. -.. -

<FETCH SPECIFIER> C<I/O REFERENCE 
ADORESS>,. <POi<T,. CHANNEL AOORESS>,. 
<RESULT ITESCRIPTOR ~DDHESS>) 

FETCH f fETCH_ANO_SAVE 

<EXPRESSION> 

<ADDRESS GENERATOR> 

See ADDRESS GENERATORS 

<4DDRESS GENERATOR> 

The <FETCH DESIGNATOR> fetches the result of an l/O operation. 
If there is a high priority interrupt,. then that interrupt will 
be reported. Otherwise~ if the <IIO REFERE~Cf ADDRESS> is 
non-zero• then only an interrupt on an 110 descriptor with the 
reference address the same as the <I/O REFERENCE 400RESS> will be 
reported. The PORT C3 BITS> and CHANNEL C4 EITS> of the 
interrupt are stored from left to right in the low-order 7 bits 
of <PORT. CH~NNEL ~ODPESS>. The I/O RESULT DESCRIPTOR REFERENCE 
ADDRESS is stored in the low-order 24 bits of the <RESULT 
DESCRIPTOR 40CRESS>. If there were no interrupts,. then thes~ two 
f~elds will be zero. FETCH_AND_SAVE is obsolete as of the 5_1 
release. 
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<FIND DUPLICATE CHARACTERS 
DESIGNATOR> : := 

<f"OC TEXT> .. -.. ·-
<CUPLIC4TE COUNT> .. -. ·-
<CUPLIC~TE CH~R~CTER> .. -.. -
<NuN-OUPLIC4TE TEXT> ::= 
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f!NO_DUPLICATE_CHARACTERS 
C<FOC TEXT> • <OUPLIC4TE COUNT>• 
<DUPLICATE CH4RACTER> ~ <~ON-DUPLIC4T£ 
TEXT>) 

<SIMPLE IDENTIFIER> 

<40DR£SS GENER4TOR> 

<~ODRESS GENERATOR> 

<SIMPLE IDENTIFIER> 

The text to be scanned for contiquous duplicate characters is 
described initially by <fOC TEXT>. The text will be scanned 
unt1 l three or more contiguous duplicates are fou11d. Upon 
return, <FOC TEXT>•s descriptor will be reduced ta describe the 
text beyond the duplicate; <NON-OUPLIC~TE TEXT>•s descriptor 
will be modified to describe the non-duplicate text that was 
scanned; <DUPLIC4TE COUNT> will contain the number of duplicate 
characters; and <DUPLICATE CH4R4CTER> will describe the 
duplicate character. 

<fRE £ZE ·PROGR AH 
OESIGN4TOR>::= FREEZE_PROGRAM 

Execution of this function will prevent the pragra• from be'ing 
moved in memory or from being rolled out of memory. 

§B.lU! 

<GR~W DESIGNATOR>::= GROW C<PAGEO ARRAY IDENlifIER>P 
<EXPRESSION>> 

This statement dynamically increases the array ~ound of the 
specified paged array by the value of the expres~ion. The 
expression may not be negative Cthe bound may not te decreased) 
and the resulting array bound must not be larger than 16277215. 
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<H4LT DESIG~4TOR> .. -... -
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H4LT (<EXPRESSION>) 

The <HALT DESIGN~TOR> causes the value of the <EXPRESSION> to be 
moved to the M-Machine T-Regi5ter. If the value is longer than 
24 bits, only the low-order 24 bits are moved. If the value is 
less than 24 bits• the value is right-justified and leading 
zeroes are added. 

4fter the value is movedr an H-Machine halt is executed. 

EXAMPLES: 

DECL~RE X BITC24)i 
HALT <X:IHEX_SEQUENCE NU~BER>; 

HALT CSUBBIT <HEX_SEQUENCE_NUMBER,. Q,. 24)); 

<H4ROW4RE KONITOR 
DESIGNATOR> : := H~ROW4RE_MONITOR (<EXPRESSION>> 

The monitor micro-opcode will be executed using the low-order d 
bits of the <EXPRESSION> as its operand. 

<INITIALIZE VECTOR 
CESIGN.\TOR>-: := 

<T40LE ~DDRESS> . ·­. ·-

For use by SORT only. 

INITI4LIZE_VECTOR C<T48LE ADDRESS>) 

<~ODRESS GENER4TOR> 
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The cT~BLE ADDRESS> points to the table ccntaininq the vector 
address• the vector level-1 address, the key table address• and 
the vector limit address. 

<MESSAGE_COlJNT 
DESIGN~TOR> : := 

<FILE DESIGN,TOR> . ·­. ·-

~ESS~GE_COUNT Cf ILE OESIGN~TOR>, 
<ADDRESS GENE~ATOR> 

cf ILE IDENTIFIER> 
<SWITCH flLE IO> C<£XPAESSION>> 

The <FILE SPECIFIER> is assumed to be a Queue file and the number 
of messages in the Queue will be returned as a fixed number into 
<~ODRESS GENER4TOR>. If <FILE SPECIFIER> is a Queue file family• 
an array of values, one for each fanily member, will be returned 
into <AOORESS GENEkATOR>. 

See A~pendix VIII: SOL MONITORING FACILITY 

<CVERL4Y DESIGN~TOH> .. -··- OVERL4Y (<EXPRESSION>) 

The <EXPRESSION> will be used as an incex into the interpreter 
dictionary by the interpreter swapper. The interpreter 
diet ion1ry entry will specify the action to be taken. See the 
81700 MCP Reference Manual. 
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<R£l\D C4SSETTE 
OESIGNi\TOR>::= 

<CESTIN~TION SPECIFIER>::= 

<RESULT SPECIFIER>::= 
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RE4D_CASSETTE C<OESTIN4TION SPECIFIER• 
<HASH_TOTAL SPECIFIER>• <RESULT SPECIFIER>) 

<4DDRESS G£NER~TOR> 

H4SH_ TO l -'L 
NO_Ht\SH_TOT4l 

<ADDRESS GENERATOR> 

The <RE~D C4SSETTE OESIGN~TOR> causes the number of bits 
specified by the <OESTINATIO~ SPECIFIER> to be read fro~ the 
console cassette to the dddress specified by that <OESTIN~TION 

SPECIFIER>. This number of bits must be equal to the record size 
minus the hash-total size Cif it is present) of 16 bits. The 
<H4Sh_TOT~L SPECIFIER> indicates whether or not a hash-total is 
expected at the end of the record. 

~ value of 0 or 1 will be left in the <RESULT SPECIFIER> 
indicating that the HASH-TOTAL ~as incorrect or correct, 
respectively. 

<~CCESS-F PB 
OESI GNATOR> . ·­. ·-

<ACCESS·FPB ICENTIFIER> 

<fILE SPECIFIER> ::= 

<FILE DESIGNATOR> ::= 

<FILE NUMBER> ::= 

<SOURCE OR DESTIN~TION 

FIELD> ::-= 

<ADDRESS GENEfi~TOR> .. -... -

.. -. ·-

<~CCESS-fPB IDENTIFIER> 
C<FILE SPECIFIER>, 
<SOURCE OR DESTIN4TION FIELD>> 

READ FP8 I WRITE FP3 

<FILE DESIGNATOR> 
<f ILE NUMBEt~> 

<FILE IDENTIFIER> 
<SWITCH FILE IDENTIFIER> <<EXPRESSION>> 

<EXPRESSION> 

<400RESS GENERATOR> 

See ~DORESS GEN£R~TORS 
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The file Parameter etock of the file indicated b~ the <FILE 
SPECIFIER> is read into, or written from the cSQURCE OR 
OESTINATIOh FIELD>. 

Note that the <SOURCE OR DESTINATION FIELD> should be 1440 bits 
in length. 

<A CC £SS 0 VE Rl A Y 
OESIGN4TOR> ::= 

< ACCESS 0 VERLA Y 
ICENTIFI.£R> ::= 

<~CCESS OVERL4Y IDENTIFIER>C<EXP~ESSION>) 

R£~D_OVERL~V I WRITE_OVERL4Y 

The value of the <EXPRESSION> is 3Ssuwed to be a 76-bit field 
with the following format trow high-order to low-order: 

BITS 

0-3 
4-27 
28 -51 
52-75 

CONTENlS 

EU = 0 CNot used> 
Base relative bgginning address 
Base relative ending address 
Disk address <Relative to user area> 

The area described by the beginning and ending addresses is reao 
to, er written from the user disk at the <relative> DISK ADDRESS 
given. 

<REF E R_AO DR[S S 
UESIGNl\TOR>::= REFER_•DDRES~ C<REF VAR>• <EXPRESSION>> 

The value of <EXPRESSIUN> is stored in the address ~art cf <~Ef 
V 4R>. 
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REFER_LENGTH (<REF V~R>, <EXPRESSION>) 

The value of <EXPfiESSlON> is stored in the length part of <REF 
V l\R> • 

.B~E~.B Ir.er: 
<REFER_TYPE_ 
OESIGN~TUR>::= REFER_TYPE C<REF ~~R>~ <EXPRESSION>) 

The value of <EXPRESSION> is stored in the type part of <REF 
l/4R>. 

<REINSTATE DESIGNATOR> REINSTATE <<REINSTATED PROGR4M>l 

<REINSTATED PROGRAM> ::: <ADDRESS GENER~TOR> 

The <REINST~TEO PROGR~~> is assumed to describe the field 
RS_CO~MUNIC•TE_MSG_PTR of RS NUCLEUS of the program to be 
reinstated CSee description of the RUN STRUCTURE in 81700 MCP 
Reference Manual>. 

The reinstating program's M·Machine state is 
appropriate parts of its RS_NUCLEUS. The 
reinstating program's RS_NUCLEUS is stored in 
program's RS_COMMUNIC~TE_LR. 

stored in the 
address of the 

the reinstated 

The program whose RS_CO~MUNIC•TE_HSG PTR is described by 
<REINST4TEO PROGR4M> is then reinstated. 
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LIST>::== 

. ·­. ·-
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RESTORE C<4DORES~ GENER4TOR LIST>> 

See ~OORESS GENER4TORS 

rhe <RESTORE DESIGN4TOR> assigns the ~urrent value on the top of 
the Evaluation Stack to each cAODRESS GENER4TOR>, from right to 
left, in the list. This operator is used in conjunction with the 
<S~VE OESIGN~TOR>. See above. 

EXAMPLE: 

• 

NOTE THAT RESTORE (~,B·C> IS THE S4ME 45: 

RESTORE CC>: 
RESTORE CB>; 
RESTORE CA>; 

<REVERSE STORE 
DESIGNATOR> ::= 

<ADDRESS GENER4TJR 
LIST> ::= 

RE VER SE S TOHE 
C<~OORESS GENER~TOR LIST>,<EXPRESSION>) 

See ~ODRESS GENER~TuRS 

The REVERS£_STOR£ OPER4TION has the effect of evaluating multiple 
store operations from left to right instead of tram right to 
left. See THE REPL~CE OPER HORS. 

For example: 

REVERSE_STORE CL~M~N~P,X+ll; 

has the same effect as: 
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L ·- M; .-
M ·- Ni ·-
N . - p; ·-
p . - X•U ·-
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With the REVERSE_STORE, however. the descriptcr for each <40DRESS 
GENERATOR> in the list is determined only once. 

Note: 

is not the same as 
L:=M :=N:=P:-=X+l; 

<S4V£ OESIGN4TOR> .. -.. - SAV£ C<£XPRESSION LIST>> 

Each of the <fXPRESSICN>s• from left to right• will be evaluated, 
and the value of each left on the Evaluation Stack Cand Value 
Stack• ~f necessary). See <RESTORE OESIGN~TOR>. 

<SAVE STATE DESIGNAT3R> SAVE_STATE 

The state of the interpreter will be stored in RS.M.M~CHINE CSee 
01710 MCP Reference Manual>· Execution will then continue. 

<SORT DESIGN4TOR> .. -.. -

<SURI 1NFOrtM4TION T~3LE 
SPECIFIER> ::= 

SORT C<SORT INfORM~TION TABLE SPECIFIER>, 
<SORT KEY T48LE SPECIFIER>• 
<INPUT FILE DE~IGN4TOR>, 

<OUTPUT FILE DESIGNATOR> <TRANSLATE 
FILE OESIG~~TOR>> 

<~OORESS GENERATOR> 
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<SORT KEY T4tlLE 
SPECIFIER> ::= 

<INPUT FILE DESIGNATOR 

<Tf<t\NSL.\TE FIL£ 
DESIGNATOR> : := 

<OUTPUT f ILE 
DESIGNt\TOR> ::= 

<FILE DESIGNATOR>::= 

... -.. -
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<40DRESS GENER4TOR> 

<FILE OESIG~ATOH> 

<EMPTY> I• <FILE DESIGf\l\TOR> 

<FILE DESIGNATOR> 

<FILE IDENTIFIER> 
<SWITCH FILE IDENTIFIER> C<EXPRESSION>l 

The <SORT DESIGNATOR> is a communicate which requests the 
transfer of records from the input file to the output file 
according ·to the SORT key table. The SORT information table 
includes codes for SORT type, hardware available, and other 
options. 

for formatting specifications of the SORT information table, 
refer to SORf documentation. 

<SORT_MERGE OESIGNi\TOR> .. -. ·- SOR T_HERGE 
C<SDRT INFORMATION T~BLE SPECIFIER>, 
<SORT KEY T48LE SPECIFIER>, 
<INPUT TABLE SPECIFIER>• 
<OUTPUT FIL£ D£SIGN4TOR> 
<TRA~SL~TE FILE DESIGN~lOR>> 

<INPUT TABLE SPECIFIER> ::= <ADDRESS GENERATOR> 

S e e S 0 R T ST AT EM£ NT fo r o t h er par a m e t er s ,. a n.d S a RT d o cum e n t at 1 o n 
for table formats and semantics. 
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<SORT_SW'P DESIGN~TOR> 

<RECORD l> 

<REC ORD 2> 

.. -.. -

.. ·­.. -

... -··-
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SORf_SW4P (<RECORD 1>,<RECCRO 2>> 

<~ODRESS GENER~TO~> 

<ADDRESS GENER4TOR> 

While the <SORT SWAP DESIGN4TOR> is irtended to be used by the 
SORT~ 1ts application is such that it mav be generally useful. 

This cesignator allows the user to swap or exchange two records 
in memory without allocating a third area for storing one of the 
records. 

Specif 1cally• the record pointed to by <RECORD l> is exchanged 
with the record pointed to by <RECORD 2>4 

Note: The interpreter being used must contain the SORT_SW~P 
operator. 

«T Hi\ W ·PRO GR ~H 
CESIGN4TOR>::= TH~W_PROGR~M 

Execution of thi$ function will allow the program to be rolled 
out of memory. It will not force it to De rolled out. 

< T HR E ~ D _VE CT 0 P 
CESIGN4TOR> : :.:: 

< T 4 B LE ~ 0 0 s{ ES S> 

<INDEX>::= 

THRE~O_VECTOR C<T48LE ~DDRESS>~<INDEX>) 

<4DDRESS GENER~TOR> 

<EXPRESSION> 
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The <T~BL£ ADDRESS> points to the tatle containing the 
infortation described under INITIALIZE VECTOR. The <INDEX> 
provides the offset from the beginning of the vector to the next 
record to be used for comparison. 

<TR4CE DESIGN~TOR> .. -.. - TR~CE I NOTRACE I TR4CE C<EXPRESSION>l 

The TR~CE will cause the SOL instructions of the normal state 
program to be traced on the line printer. NOTR~CE will turn off 
the trace. The trace will only be effective when the program is 
run with an SDL trace interpreter. 

TRACE <<EXPRESSION>> provides gr~ater control of the tracing to 
be done. The tow-order 10 bits are used in the following way 
(numbering of the 10 is fro~ left to ~ight>: 

Bit Use 

0 Trace all commands except those which modify data or 
change the program ~ointer stack. Normal state only. 

l Trace commands which modify data items (e.g •• 
SNOL, etc.). Normal state only. 

CLR,. 

2 Trace commands which change the program pointer stack 
Ce.g •• IFTH• CASE• EXIT• etc•>· Normal state only. 

3 Not used. 

Same as 0-2. 
CGETSP!\CE, 
traced. 

but for MCP. 
FORGETSP.\CE,, 

Several 
and others> 

MCP routines 
w; ll not be 

7-9 Same as 0-2. but will trace those MCP routines not 
traced by 4-6. 

Note that TR4CEC~3dC~J is the same as TR4CE, while TR4CEC0l is 
the same as NQTRACE. 
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<TR4NSL~TE DESIGN~TOR> 

cTR~NSL\TE SOURCE> ::= 

<TR~NSL~TE SOURCE ITEM 
SIZE>::-= 

<TRANSLATE TAELE> ::= 

<TRANSLATE TABLE ITEM 
SIZE> ::= 

<TRA~SLATE RESULT> .. -.. -

.. -··-
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TR~NSLATE C<TRANSL4TE 

<TR~NSL~TE l~BLE> , <TR~NSL4TE T~BLE 

ITEM SIZE> , <TaANSLATE R£SJLT>l 

<'DDRESS GENERATOR> 

<EXPRESSION> 

<EXPRESSION> 

<EXPRESSill~> 

<ADDRESS GENERATOR> 

<TR~NSL~TE SOURCE> is assumed to consist of items of size 
<TR~~SLAT~ SOURCE ITEM SIZE>. Each of the items in <TRA~SLATE 
T~BLE> and <TR4NSL4TE RESULT> are assumed to be of size 
<TR~NSLATE T•BLE ITEM SIZE>. Each of the so~rce items is used to 
subscript into the table to obtain an item which is placed into 
the result field in the position corresponding to the position of 
the original item obtained from source. This process continues 
until the source is exhausted• the result is full,. or an error 
occurs. 

If either source or result is not a n:ultii::le of its respective 
item size• then the translaticn of the last item is undefined. 

Both source and table item sizes must te less than or equal to 
24. The table must be large enough to accomodate all items in 
source. If either of these is violated,. a run-time error will 
occur. 



BURROUGHS CORPOR4TION 
COMPUTER SYSTEMS GROUP 
S~NT' B~R84R4 Pl4NT 

11-1 
CO~P~~y CONFIDENTIAL 

81800/BllCO SOL CBNF Version> CFJ 
P.S. 2212 5405 

The following is a list of reserved words in SOL• complete as of 
Hay, 1978. These words may only be used as reserved words. 

~CCE PT ·i\NO AS 

8 ASE BIT BU fo4P er 

C4SE C~T CHANGE CH~R4CTER CL£4R CLOSE 

OECL~RE DECREMENT DEFINE DISPL~Y 00 DU~MY DYNAMIC 

ELSE END EQL ENTER_COROUTINE EXIl_COROUTINE EXOR 

FILE FILLER FI~I FIXED FORHAL fOR~Al_V~LUE f0Rh4RD FROM 

GEQ GTR 

IF INTRINSIC 

LEQ LOCK LSS 

MOD 

NE Q NOT 

OF ON OR OPEN 
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RE40 R£AD_FILE_HEADER RECORD REDUCE REFER REFERENCE R~MAPS 

RETURN RETJRN_~NO_EN~BLE_INTERRUPTS 

SEARCH_DIRECTORt SEEK SEGME~T SEGMENT_PAGE SKIP SPACE STOP 

SU09IT SUBSTR SWITCH_FILE 

THEN TO 

UNDO USE 

VARYING 

WRITE WRITE_f ILE_HE~oER 

ZIP 
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The following is a list of s~ecial words 
December• 1976. Each special word has 
however it may be used as an identifier .. 
its special significance in SOL. 

in SDLP complete as of 
a particular meaning• 

In that case it ; t loses 

ACCESS_FILE_INFOHHATION 

SASC: _REGISTER 3 IN AH Y 

CH~NGE_ST~CK_SIZES 

CO~PILE_C4RO_INFO 

CONTROL_SJ 4CK_TOP 

CH-RACTER FILL CH4R_T~BLE CO~MUNICATE 

COMMU~IC~TE_WITH_GISriO 

CO~SOLE_SWITCHES CONV 
CONTROL_STACX_UITS 
CONVERl 

O~Tl\_.\OOaESS D4TE oc_INITI~TE_IO OEBLANK OECIM~l 

DELIMITED_ TOKEN ,QESCR IP TOR 
OISFLAV_SASE OMS_CALL CUMP 

DIS~BLE_INTERRUPTS 

OU~P_FOR_ANALYSIS 

DISPi\TCH 
OYNAMIC_~EMORY EASE 

£N4BLE_I~TERRUPTS ERROR_CO~MUNICATE EV4LUATIDN_STACK_TOP 

EXE CUTE 

fETC H FETCH_COMMUNICATE_MSG_PTR fETCH_ANO_SAVE 

FIND DUPLIC4TE_CH~R4CTERS FREEZE_PROGR~M 

GROW 

HALT HAROWARE_MONITOR HASH_COOE HASH_UNPACK 

INITIALIZE_VECTOR INTERROGATE_INTE~RUPT_STATUS 

LENG TH LIMIT_REGISTER LOCATION 

M~KE_CESCRIPTOR ~AKE_RE~O_ONLY MAKE_RE~D_WRITE MESSAGE_COUNT 

M_MEM_SIZE MONITOR_SET MONITOR_RESET MONITOR_CHANGE M~NITOR SET 

~4ME_Of _D~Y N4ME_ST~CK_TOP NDL_OP NEXl_IfE~ NEXT_TOKEN NOTR4CE 

NULL 

0 VER l" 'f 

P .\RI TY_ ~O Dr< ES S PREVIuUS_ITE~ PROGR~~_SWITCHE~ 

READ_CASSETTE HEl\O_FPB RE4D_OVERL~Y REINST~TE RESTORE 

Rr.: VER SE_STORE 
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SAVE SAVE_ST.\TE SE~RCH LI~KED_LIST SEARCH_SERIAL_LIST S_HEM_SIZE 

SEARCH_SOL_STACKS SORT SORT_DELETE SOHT_fILE_FIXUP SORT_HERGE 
SORT_RETURN SORT_SE~RCH SORT_STEP_DO~N SORT_SW~P SORT_UNBLOCK 
SWAP S?O_INPUT_PRESENT 

JHAW_PROGRAM THREAD_ VECTOR TIME TRACE TRANSLATE 

V 4LU£_0ESCR IP TOR 

WR ITE~FPB WR I TE_OVERL c\ Y 

X_AOO X_SUE X MUL X_DIV X_t-100 
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Every SOL control card must have a £ in 
73-80 may be used as a seQuence field. 
has been turned on Coff>- it will 
explicitly turned off Con}. 

column one. Columns 
Note that o~ce an option 
reaain on Coffl until 

<CONTROL C4RO> ::= 

<CONTROL ST~TEMENT> .. -.. -

<CONTROL OPTION LIST> 

<CONTROL OPTION> .. -.. -

<CONTROL OPTION WORD> 

<CEBUG OPTION> 

<N\J:-18£R> ::= 

.. -.. -

<SEQUENCE OPTIO~> ... -.. ·-

<SEQUENCE PARA~ETERS> 

... -. ·-

. ·­. ··-

.. -.. -

$ <CONTROL STATEMENT> 

<CONTROL OPTION LIST> 
<VOID OPTION> 

<CONTROL OP 1 ION> 
<CONTROL OPHON> 
<CONTROL OPTION LIST> 

<CONTROL OPTION WJRD> 
I NO <CONTROL OPTION WORD> 
1 · <DEBUG OPT ION> 
t <SEQUENCE OPTION> 
I <P ~GE OPT ION> 
I <i'1ERGE OPTION> 

<ST,CK SIZE LI5T> 
<INTERPRETER OPTION> 
<INTRINSIC OPTION> 
<RECOMPILE OPTION> 
<LIBRARY PACK OPTION> 

LIST 1 LIST~LL I SINGLE 
SGL 1 DOUBLE I CODE 

I CONTROL I NEW I SUPPRESS 
I XM l\P I CHECK I PROFILE I PPR OF ILE 
I DETAIL I AMPERSAND ' NO_OUPLICATES 
I NO SOURCE a MONITOR 
I XREf I XREf_CNLY I EXPANO_DEFINES 
t SIZE I FORM~L_CHECK 

I TIME PROCEDURES 1 TI'4E SLOCKS 
I ?Ass:ENO I ERROR_f !LE -
I FREEZE I NEST PROCEDURE TIMES 
I AO VI SOR V I LOCKI 

USEDOTS I CO~VERTOOTS 
TIME_MCP I UNOE~SCORES_lN_FILE_NAHES 

DEBUG <NUMBER> 

<UNSIGNED INTEGER~ a OR LESS DIGITS> 

NO SEQ 
SE~ <SEQUENCE P~R4METERS> 

<U ASE> 
<INCREMEN"T> 
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<Ei\SE> ::= 

<INCREMENT>::= 

<P4GE OPTION> ::= 

<MERGE OPTION> ::= 

<STACK SIZE LIST> ::= 

<ST I\ CK SI l[ 
DESIGNATOR> . ·­.. -
<STACK CES!GNATOR> 

<ST~CK SIZE> ::= 

<VOID OPTION> ::= 

.. -­.. -

<TERMIN4TING SEQUENCE 
FIELD>::= 

<INTERPRETER OPTION> ::= 

<IfHERPRETER N4ME> 

<INTRINSIC OPTION> 

<INTRINSIC F~MILY 
NAME> : : = 

<FILE F~MILY ~'ME> 

<P.\CK_ IO> : := 

<MFID> ::= 

.. -.. -

.. -.. ·-

.. -. ,. -

<LIBRARY PACK OPTION> 

<RECOMPILE OPTION>::= 

.. -... -
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<B~SE> <INCREMENT> 

<NUMBER> 

+ <NUMBER> 

P4GE 

MERGE 

<STACK SIZE DESIGNATOR> 
<ST4CK SIZE·DE5IGN~TOR> 

<ST~CK SIZE L~ST> 

<STACK DESIGNATOR> <STACK SIZE> 

VS SIZE 
CS SIZE 

<NUMBER> 

rJ S S I l E ' E S S I Z E 
PPSSIZE I DYN~MICSIZE 

VOID <TERMIN~TI~G SEQUE~CE FIELD> 

<EMPTY> 
<EXACTLY 8 CHARACTERS> 

INTERPRETER <INTERPRETER NAME> 

<EXTERN~L FILE N~ME> 

INTRINSIC 
<INTRINSIC FAMILY NA~E> 

<IDENTIFIER> I <CHARACTER STRING> 
<FILE FAMILY NAME> 

<HULTIFILE 10> 
<P~CK_ID/MULTIFILE ID> 

<CHc\R ~TRING> 

<CH4R STRING> 

LI8RARY_PACK <PACK ID> 

CR£i\TE M~STER 
RECOMPILE 
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Note: Default is OFF except where specified as ON. 

AOVI SOHY 

A MPE RS A NO 

CHECK 

CODE 

CONTRCL 

CONVER TOOTS 

CR£4. TE_M STER 

CS5Il::E 

DEBUG 

OET.\Il 

OOU3LE 

0 Y N .!\ ~~ I C S I Z E 

E RRO K_f ILE 

ESSIZE 

EXP~ND DEFINES 

f REE ZE 

Prints advisory messages on the listing. 
Default is ON. 

Prints those ampersand cards which are examined. 
Default is ON. 

The merged source will be checked for sequence 
errors. Default is ON. Sequence checking is 
done after any resequencing due to a SS£Q is 
complete. 

Prints generated code. 

Prints control cards. 

Converts dots "•" to underscores n " when used 
as separators in identifiers. The conversion 
will be reflected in alt compiler output 
including the listing and NEWSOURC£ files. 
RECORD constructs may not be used with dot 
s&parators in identif.iers. 

See l\ppendix 'III 

Control Stack size. 

Comp;ler debug use only. 

Prints expansion of define invocations. 

Double spaces listing when printing. 

Amount of •emory used tor ~aged array pages. 

A separate error file wilt be produced 
containing only errors and warnings and the 
source images to which they apply. 

Evaluation Stack size. 

Cduses define expapsions to be cross-referenced 
Cused in conjunction with xaEF or XREF_ONLY>· 

The FREEZE bit will be set in the crogram's FBP, 
preventing the program from being roll~d out 
dur;ng execution. 
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FORMAL .CHECK 

I ~HE R f RE TE R 

INTRINSIC 

L I3RAR Y_PACK 

l IST 

LIST ALL 

LOCK I 

MERGE 

MONITGR 

NEST _PROCE­
DU HE_ TI t~E S 

NEW 

NO 

t\O_OU?LIC~T£S 

~O_SOUJ-<CE 

Procedure actual parameters and values 
from tyoed procedures will be 
respectively against their corresponding 
parameters and procedure formal types. 

Changes the interpreter name. 

returned 
checked 

formal 

Changes the family names of intrinsics to be 
used. 

Assumes all 
s p e ci f i e .d • 

library files are on the oack 

Lists the source input which was compiled. NO 
LIST will also turn off LIST~LL. Default is ON. 

lists all SDL source input <whether or not 
conditionally excluded)~ LI~T•Ll turns on list~ 
but NO LISTALL will not turn off list. 

Inter~ediate work files will be locked into the 
disk directory as they are created. <See 
4opendix IV: RU~NING THE COMPILEH>. 

The primary source file is on tape or disk which 
will have the card·s, from the card r~ader• 
merged with it. 

See Appendix ~III: SDL ~ONITOR FACILITt 

See Appendix III. 

Creates a new source file. 

NO preceding an option <which allows it> will 
turn that option off. 

Newly declared identifier will not be checked 
for uniqueness. The progra"mer must guarantee 
that thare are no duplicates before using this 
option. It will reduce compile time for larqe 
programs only. 

Program source images will not be saved• thereby 
shortening the compiler work file. No source 
listing will be possible when this option is 
specified. This shculd be used with lonq 
programs only. 
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NSSIZE 

PAGE 

P~ss_END 

PPSSIZE 

Name Stack size. 

Page eject if list;ng. 

The total elapsed time and the number of errors 
will be printed at the end of each pass. 

Program Pointer Stack size. 

RECOMPILE See ~ppendix VII. 

RECOMPILE TIMES The start and stop times of each of the phases 
of the "bind" oass of a CR£~TE_M4STER or 
RECOMPILE will be printed on the listing. 

SEQ Resequences new source file usirg base and 
increment specified. Default increment is lOJO~ 
default base is the sequence number of the SSEG 
card. if the SSEQ card has no seo number the 
default base is llOC. 

SINGLE CSGL> 

SIZE 

SUPPRESS 

TIME_BLOCKS 

TI~E_PROCEDURES 

TIME_~CP 

Single spaces listing when printing. Default is 
ON. 

Prints seg~ent sizes by na~e at end of compile. 

Suppresses warning messages. To suppress 
seQuence error messages~ turn off CHECK. 

See ~ppendix III. 

UNDERSCORES I~ FILE_NAMES 

VOID 

Provides capability to convert internal file 
names with dots c.> as separators. This option 
should be used with the CONVERTDOTS option. 

Allows the use of dots, "•"' as separators in 
identifiers. Otherwise, underscores," ff will 
be required CSee CONVERTOOTS>. 

The VOIJ option will void records in the primary 
file which have seouence fields less than or 
equal to the <TERMIN~TING SEQUENCE fIELD>. If 
the field is omitted, only the record with the 
seauence nu•bdr corresponding to the VOID card 
sequence number ~ill be deleted. The VOID 
option will not delete imaqes in a secondary 
<card> source file. 
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~SSIZE Value Stack size. 

WORKING_SET_BYTES 

Specifies the working set size of the object 
program as used by MCPI. This option has no 
effect on programs to be run under HCPII. 

XM4P Creates an extended cede map file for post 
compilation analysis. The name of the file 
passed to SOL/XM~P is "XM4PM~OOYY/<TIME>", where 
~H is the month, DO is the day of the month~ YY 
is the yearP and <TI~E> is the time of day of 
the compile. 

XfiEF Produces a cross-reference listing of the 

XREF -

pr og r a"'· The name of the fit e oassed to 
SOL/XREf i s "XREFHMDOYr/<TIME>", where MM i s the 
monthJ' OD i s the day cf the month, 'fY is the 
year .. and <TI ME> is the time of day of the 
compile. 

GNL Y Produces a cross-reference listing and th en 
terminates the compilation. The name of the 
f i le passed to SDL/XREF ONLY is 
"XREfM~ODYY/<TIME>"~ where HM i s the monthr DD 
is the day of the morith,. 1Y is the year, and 
<T I\1£> 1 s the time of day of the compile. 

Note: All control cards may use & in column 1 in place of 
s. Those control cards with & in column 1 will be 
permanently placed in a new source file whenever one 
is made. They may also be condition3lly included or 
excluded during compilation. 

~l>l.(XRtF 
t=l (.;€ 

PFtt.€ tvPt+-t~ i-1.eF ..... . 
o~tr~Fle.~ 

St>l/f. nPrP r:;,CE t1M PtiE 

Fr~ (J~ lN1€CL f\f (>r(lG 

fJ frt1, ~ i M.ltf' . . . . . . 

~f'...A- ~IA tflt--<.. 
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lhe following control card options can be useful to the 
proqrammer who wishes to determine the most time consuming 
part{s) of his program. The purpose of these control options is 
to point out the parts of the program which are the most time 
ccnsu~ing and/or heavily used. 

f EQEib~ 

PPROFILE 

PROFILE 

<HARDkARE ~ONITO~ 
OESIGN~TOR> ::= 

Establishes a dynamic array~ each element of 
which is a counter for one procedure. The index 
number for each procedure appears in the listing 
following the <PROCEDURE IDENTIFIER>. The value 
of the count~r will reflect the number of 
entrances to the procedure in question. Those 
with the highest co~nters should be investigated 
with the P~OFILE option. 

Establishes a dynamic array. each element of 
which is a ccunter for one branchirg operation 
C<OQ GROlP>• <IF ST4TEMENT>• or <C4SE 
ST4TEMENT>l. The index into the array will 
appear in the listing following the statement in 
question. Those branches with the highest 
counter values are the branches most heavily 
used. 

H4RDW~QE_MONITOR C<EXPRESSION>> 

The 81700 is equipped with a hardware mor.itor which may te 
manually wired to suit the needs of the progra~mer. The device 
can be useful as a timer or a counter to monitor proqra~ 
efficiency. 

The low-order d bits of the <EXPRESSION> is used as the tow-order 
8 bits of the M-instruction monitor. For wiring instructions of 
the hardware device $ee Computer Performance ttonitor II: Sy~tem 
Summary Manual. 



EURROUGH5 CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

13-2 
CO~P~NV CONFIDENTI~l 

B18C0/8170C SOL CBNF Version> Cf) 
P.S. 2212 5405 

4 high-resolution ti~er and the means to access it are available 
on select 31720-series systems. This timer is accessed d(rectly 
by the interpreter, bypassing the MCP and its inherent effects on 
timing accuracy .. 

Timing of procedures and/or blocks is initiated by the use of 
control options: $TIME_PRCCEDURES and $TI~E_ELOCXS. The 
appearance of either of these options turns it on; the 
appearance of the option preceded by NO turns it oft. The 
setting of the option at the time of parsing of the procedure 
head or of the block head COO and DO FOREVER~ in the case of DO 
qroups) determines whether.or not the attendar.t body of code is 
to be timed. 

For each item to be timed~ a timer cell numter is assigned. Upon 
entrance to the body of code• the timer value is subtracted from 
the proper cell and upon exit~ the timer value is added to the 
cell. Procedures are not timed around calls of other proceduresjt 
so that procedure times reflect only the elapsec time spent 
within that procedure. Block timing works the sa•e way~ i.e., 
times of nested blocks are added to those of enclosinq blocks~ 

but times of procedures which are called are not included in the 
times of the calling procedure or blocks. The times of called 
procedures WILL be added to those of the caller by specifyinJ the 
option NEST_PRJCEOURE_TIMES. 

~t the time of execution~ an intrinsic will be invoked which will 
print the timing cells ordered by value. The contents of these 
cells are the number of microseconds spent in the timed bodies of 
code. If the job terminates abnormally~ then DU~P/~NALYZER will 
print the contents of the ti~ing cells. 

It is intend~d that the timing functions will be Lsed in the 
following manner: First' all the procedures ir a program will be 
timea. Upon isolation of the "hot" procedures~ tlock timings 
will be requested for those blocks cont~ined in these ~rocedures. 
If both block and procedure timings are reQuestad for large 
proqrams, ln inordinate amount of memory will be allocated for 
the timing cells, which are 48 bits in length. 

Thjs scheme is usable by the MCP. The $-option STI~E_MCP must be 
included at compile time. The timing cells are printed with a 
SPO mess.age. 
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There are two basic deck setup formats. They are: 

A. The prireary source file is on cards. 

<SYSTEM CO~PILE C~RD> 

• <FILE EQUATE CAHO FOR FILE NEWSOURCE> 
OH~ C~RDS 

* S NEW 
<SOL PRO GR t\H > 
FINI 
ENO 

* If the pr~m3ry source file is to be saved on tape or 
disk, these cards must be included. 

8. The primary source file is on disk. 

<SYSTEM COMPILE C~RD> 

<FILE EQUATE C~RO FuR FILE SOURCE> 
• <FILE EQU,Tl C4RO FOR FILE NEWSOURCE> 

D4Tt\ CARDS 
:£ t-tE RG E 

1r $ NEW 
<PATCHES TO SOL PROGRAM> 
E ·~O 

* If the merged file is to be saved, these cards must 
be i net uded. 

Note: Refer to the 81700 MCP Software Operational Guide for 
the exact format of the compile and f;Le equate 
cards. 

C4ROS 

SOURCE 

NEWS OU RCE 

Card input file C8C or 90 byte records) 

Primary source file if $ MERGE is used C8J 
or 90 byte records> 

Updated source f ite if £ NE~ is used (90 
byte records> 
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l I NE 

EHfWR.LINE 

XREF.LINE 

XM~P.L INE 

PF ILE 

If ILE 

IMAGE.FILE 

Line printer file 

Separate error file 
SE~ROR.FIL£ is used) 

Lists file for XREf. 
in the compiler .. 

Lists file for XM~P. 
in the compiler 

(produced when 

Allows file equation 

Q l lo w s f i t. e e qu at i o n 

Intermediate file produced by the pre-pass. 

Interirediate file produced t:y the first 
pass. 

Source image tile produced by the pre-pass. 

The compiler will notice if the operator gives it SPO input 
during any of the first three passes CSDLPP SOLl• SOL2>. SPO 
input will be ignored during SOL3~ the partial recompilation 
binder. The operator may give any of the following commands in 
the "X message: 

STATUS 

LIST 

NC LIST 

P4SS_END 

NO Pl\SS £ND 

LOCK I 

The compiler ~ill display the current pass 
executingp sequence number being compiled• and 
errors detected so far. 

The compiler will begin listing in whatever 
pass is currently eKecuting. 

Stops listinq in whatever pass is currently 
executing. 

Sets option to display a wessage as each pass 
compl~tes. 

resets PASS_E~D option. 

The compiler will lock intermediate files as 
they are created and w1ll leek any that have 
already been created but not released. The 
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NO LOCK! 

intermediate files may then be used to restart 
the compiler if necessary <see below> or be 
analyzed with SOL/I~ Cnot released outside the 
company>. 

Intermediate files not already locked will not 
be locked. 

If intermediate files have been saved <see LOCK[ above> and a 
compile is terminated in SOLt~ SOL2~ or SDL3 due to machine 
failures~ it may oe restarted in SOLl or SOL2 to avoid repeating 
the entire compile. Program switch zero is normally set to zero 
indicating a full compile. It may be set on the co~pile card• 
ho~ever, to one Cindicatinq an SDll restart> or two <indicating 
an SDL2 re§tartl. SDL3 cannot be restarted; instead the 
operator must restart SOL2. 

The compiler will expect the following files when restarted: 

Sull 

SOL2 

Pf !LE 
IM~GE.FILE 

MASTER/INF Cit C~E~TE_M-STER compile> 

IF ILE 
IM~GE.FILE 
M-STER/INF Cif CRE~TE_M~STER compile) 

Files will have ~een saved under these names if Cal the operator 
entered a LOCKI message or <b> SLOCKI appeared on a comoiler 
control card. 
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The conditional compilation facility allows 
selectively compile blocks of code without the 
physically adding or re1oving records. 

the user to 
necessity of 

<CONDITION~L INCLUSlON> records are always written to a new file 
Cif one is created), whether or not they are com~iled. If 
conditional compilation records are to be printed with the source 
listing~ then LIST~LL must appear on the $-card. If not 
specified~ only those conditional compilation records which were 
compiled are printed. 

The 3NF for the conditional compilation is as follows: 

<CONOITION.\l INCLUSION> 

<SET SYMBOL LIST> ::= 

<SET SYMl:JOL> ::= 

<BOOLE.\N SYMBOL> .. -.. -

<RESET STATEMENT> ::= 

<RESET SYM30L LIST> ::= 

<RESET SYMdOL> ::= 

<PAGE STATEMENT> ::= 

<LIBRARV ST~TEMENT> 

<FILE N.\ME>::= 

.. -.. -

.. -.. - <SET ST~TEMEN.f'> 

<RESET STATEMENT> 
<P ~GE ST i\ TE HEN T > 
<LIBRARY STATE~ENT> 
<IF BLOCK> 

SET <SET SYM80l LIST> 

<SET SYMBOL> 
<SEf SYMBOL LIST> 
<SET SYMBOL> 

<BOOLE.c\N SYMBOL> 

<l ETTER> 
cBOOLEAN SYMBOL> <LETTf~> 

<dOOLE~N SYMBOL> <DIGIT> 

RESET <RESET SYMBOL LIST> 

<RESET SYMBOL> 
<RESET SY~BOL ll~T> 

<RESET SYMBOL> 

< f3 0 0 l E AN SY 1'1 8 0 l > 

PAGE 

LIBRARY <FILE NAME> 

<MULTI-FILE IDENTrfIEH> 
<MULTI-FILE IDENTIFIER> I 
<F I LE IDE NT I F I F.: R > 
<PACK IDE~TlFIER> I 
<MULTI-FILE IDENTIFIErl> I 
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<MULTl-FJLE ICENTIFIER>::= 

<FILE IDENTIFIER>::= 

<IF BLOCK> ::= 

<If STAT£~ENT> ::= 

<EOOLEAN EXPRESSION> 

<BOOLE'~ f~CTOR> .. -.. -

.. -.. -

<800LE4N SECONO~RY> .. -.. -

<EOOLE~N PfnMARY> . ·­.. -

<INCLUSION BLOCK> .. -.. -

<SOL SOU~CE 

IM4GE EiLOCK> .. -.. -

<END STHEHENT> 

<TRUE P~RT> ::= 

<ELSE STATEt'ENT> 

.. -.. -

.. -.. -
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<P~CK IDENTIFIER> I 
<~ULTI-fILE IDENTIFIER> I 
<FILE IDENTIFIER> 

<IOENTIFIE~> 

'<IOE~Tlf IER> 

<I OEN T 1lf I ER> 

<IF STATEMENT> 
<INCLUSION BLOCK> 
<ENO STATEMENT> 
<If ST•TE'1ENT> 
<TRUE P~RT> 
<INCLUSION BLOCK> 
<ENO STt\TEMENT> 

IF <BOOLEAN EXPRESSION> 

<BOOLEAN FACTOR> 
<SOOLE~N EXPRESSION> OR 
<BOOLEAN FACTOR> 

<BOOLE~N SECON04RY> 
<800LE~N ·r4CTOR> ~NO 

<BOOLEAN SECON04RY> 

<SOOLE-N PRIH4RV> 
NOT <BOOLE'N PRIM~RY> 

<SET SYMBOL> 
<R£SET SYMBOL> 

<SDL SOURCE IMAGE ELOCK> 
<IF BLOC~> 

<E~PT Y > 
<1 OR ~ORE SOL SOURCE I~~GES> 

END 

<INCLOHON BLOCK> (ELSE STATE~IENT> 

ELSE 

All records containing conditional compilaticn statements must 
have an ampersand C&> in column l {except the <SOL SOURCE I~4GE 
eLOCK>>. In acdition• a complete cond;ticnal inclusion statement 
must be contained on one &-C~RO. Columns 2•72 are free-field• 
and columns 73-80 may contain sequence numbers. 
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Note that <BOOLEAN EXPRESSION>s may contain the logical operators 
Cfrom lowest i::recedence to highest): OR• ~NO, and NOT. 

The <PAGE STATE~ENT> will cause a page eject if the source fjle 
is being listed. The <LIBR,RY ST~TEMEN1> will cause the images 
from the file specified by <FILE NA~E> to be included in the 
source program. 

4s an example, consider the following SOL source statements 
illustrating nested conditional compilation statements and <SOL 
SOURCE 1:'1\GE BLOCK>s. 

COL 1 

& SET 4 B C 
& RESET ::> E 
OECL~RE (~,Bl fIXEDi 
& IF A .HID E 
A ·- e; 
& EL SE 

FREE-FIELD: COLS 2-12 

A ·- x CAT Y+Zi % WHOLE SOURCE I~AGE IS INCLUDED 
& IF c 
B . - Ai ·-
& END 
& om 
& IF 8 CR D 
UUMP Bi 
& EL SE 
8li~P Ai 
& £~0 

SEQ: 73-80 

Olv;) 
0200 
ono 
0 4CO 
050\l 
060') 
07t10 
0800 
0900 
1000 
1100 
120') 
1300 
140•) 
1500 
1600 

The compilation of the following statements would result. 

OECL4RE CA,B> FIXED; 
A := X CAT Y•Z; % WHOLE SOURCE IMAGE IS INCLUDED 
B : = .\i 
BU:~P a; 

0 3CO 
0700 
0900 
1300 

~ate that every If must be paired with either an ELSE or an ENO. 
Every ELSE mu~t have an ENO associated with it. 
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This section contains coding suQgestions and examples which 
result in decreased source code and/or object code. 

1. ~s many non-structured declarations as possible Cup to 
a maximum of 32> should be declared in one <declare 
ST4TEMENT>. Example: 

DECLARE A FIX£Q, CBPC) 9ITC24)i 

generates more efficient code than: 

DECLARE A FIXED; 
DECL~RE cs-c> dITC24); 

z. A <CEFINE ACTUAL PARAMETER> <See DEFINE INYOC4TION> may 
be a series of SDL statements. for example: 

DEFINE CO~PARECTS•S> AS' 
If TOKE~_St~BOL=TS 

THEN oo; 
s; 
UNDO THIS_ONE; 

E~O#; 
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COMP4R£ C"Sl~GLE"• SINGLE_SP~CE := TRUE>; 
COHP~RE ("MERGE", IF l4STUSEO + C 

THEN UNDO THIS_ONE; 
L~STUSED := 2; 
OPEN SOURCE INPUT; 
R£40 SOURCf. CT~f EWORK>); 

Cat-tP)RE ( ••• , ••• ); 

• 
ENO THIS ONE; 

1. Procedures from highest efficiency to lowest are: 

PAR4METERS 

NO 
NO 
'f ES 
'f ES 

LOCAL DATA 

NO 
YES 
NO 
YES 

1. When the value returned by a typed procedure is to be 
ignored: 

IF PCX-Y> THPH 

is more efficient than: 

TEMP := PC X-Y ); 

2. Use "%" at the beginning of a comment rather than 
~1~ ••• *I" as deli•iters. The "%" stops the scanning of 
that record. If the "/*•••*/" for~ is used, scanning 
must continue to detect the er.ding termirator. Thus 
compile time is increased. 

3. The expression: 

SUBSTRC"0123456789~BCOEf",N•l> 
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generates much less code than 

4. The fact that a boolean expression evaluates to a one 
or zero can often be used to advantage. For exampler 
the statement: 

x : = .\> 0; 

is ~ore efficient than 

X := If A>O THEN l ELSE o; 

and the results are the same. 

s. 3UMP A := B; stores B into A and oumps g, and BUMP 
4 ::= s; stores 8 into A and bumps A. 

6. REVERSE_STJRE <IF <CONDITION> THEN A ELSE g, 
selectively stores C into ~ or B. 

7. Consider the following: 

In a compilerr for example• assume that all calls on 
the error routine follow a r·HfN/ELSE er are in a <CASE 
ST~TEHENf>. Example: 

1. IF <CONDITION> THEN ERRORCEOOS>; 
z. C45E tH . ; . . ·' . ; 

ERR OH CE 13 7 >7 . . , 
END C ~SE; 

It is sometimes desirable to put these calls into a 
separate segment, especially when Eorys and El37 
represent character strings Ci.e.. in-line ERHOR 
"1ESS4GEs>. 

For exampltJ: 

DEFINE ERRORCN> ~S #SEGMENl C£RROR_C4LLS); 
ERROR_ROUTINE CN>#; 

Because of the temporary nature of segmenting 
subordinate executable statements• only the calls w·ilt 
be in separate segments. 
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a. When two or more ~lements of a <C~SE STATEMENT> or an 
<IF STATEMENT> have identical code• more efficient code 
is generated if the code is put into a separate 
procedure Cwith no parameters or oata). In both cases• 
execution time will be identical. but object code 
savings could be substantial. 

9. Use conditional compilation statements to remove 
debugging code• rather than physically removing the 
code. See Appendix VII. 
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The SOL compiler includes a facility whereby it is possible to 
save information from one comi:;ilation which will enable the 
compiler to recompile only one Car more> Lexie level Zero 
procedures in subseQuent runs~ thus reducing computer time for 
the recompilations. 

A. S~VI~G THE MASTER COMPILER INFORM~TION 

The ~aster compile information is saved by the compiler in the 
following five files: 

I n t er n a l Na me 

NEW SOUR CE 
NEW INFO FILE - - ' NEW SECOND4RY FILE 
NEW=8LQCK_~DORESS_FIL£ 
NEW_FPB_FILE 

Default External Name 

"NEk"/"SCURCE" 
"NEk"/"INf" 
"NEW"/"SEC" 
"NEW"/"BAF" 
"NEW"/"f PB" 

Note that the file NEWSOURCE is identical tc, and created in the 
same way as, the file created with the SNEW card. ~ll five files 
will be cre~ted with the compiler $•option CNcte: Brackets here 
indicate optional specifications): 

SCREATE_~ASTEa [[<PACK ID>/J<MULTIFILE_IO>l 

If specified, <MULTIFILE_ID> will be used instead of the default 
mult ifile id, "NDf",. for all the files. If also specified, 
<P~CK_ID> will direct all the files to the named user disk pack 
or cartridge instead of ~ystem disk. <P~CK_ID> and <~ULTlFILE_ 

ID> must be quoted character literals. 

Notes: 

1 • The CR E 4 TE_ Ht\ 5 TE R o pt ion mus t be on the f i r st car d i n 
the compile deck (file "CARDS")~ and that card may 
contain no other dollar options <except R£CO~PILE--See 
the following section). 
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z. The new source file must be completely sequenced, so 
•SEQ should be used to assure this if necessary. 

3. 

This includes all &-C4RQS, as they will be included in 
the new source file. 

SNEW option has no effect 
CR£ ATE_ MA STER. 

in conjunction with 

E. P~RTIAL RECO~PILATION 

By supplying the information saved during a CREATE_M4STER 
compile, one may have only those Lexie level Zero procedures 
recompiled which have ~ctually been patched. The patch deck is 
perfectly ordinary except that no patch cards may change Lexie 
Level Zero code, declarations or procedure heads. 

Part iat recompilation wit l be invoked with the $-option CNote: 
Brackets here indicate optional specifications): 

SRECOMPILE CC<P4CK_IO>/l<MULlIFILE_IDl 

The compiler will then expect the following six files as input: 

Internal Name 

SOURCE 
M~STER_INfU_fILE 
MASTER_S£CONO~RY_FIL£ 

MAST£R_9LOCK_AODRESS_FILE 
M~STER_FPB_F!LE 
:1ASTER_MPT_FILE 

Default External Name 

"MASTER"/"SOURCE" 
"tH STER" I" I Nf" 
"M *' STER" I" SEC" 
"MA~ T£R "/ "BAf" 
"Ml\5TER"/"f PB" 
">US T£R" /"MPT" 

If specified in the RECOMPILE ootion, <M~LTIFILE_ID> will be used 
instead of the default id "MASTER". If also specifiedr the files 
will be expected to be found on user pack or cartridge <P~CK_IO>. 
<P4Ci\_ ID> and <MULTIF ILE_ID> crust be quoted character literals. 

Notes: 

1. The RECOMPILE option must be on the first card in the 
compile deck (file ncAROS"> and that card ~ay contain 
ro other dollar options Cexcept CREATE_~AST£a, see 
previous section). 
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2. fhe patch deck may contain s-C4ROs and &SET and ~RESET 
cards followed by p3tch card5. If &-C4ROs are used~ 
however, they will only apply to procedures beinq 
recompiled and may. therefore. cause unwanted effects. 

3. Neither SSEQ nor iMERGE may be used with £RECOMPILE. 

c. SIMULT4NEOUS RECOMPILE 4NO CR£ATE_~~STER 

New master information, mav be saved from a recompilation run with 
very little overhead. Both RECOMPILE and CRE4TE_MASTER options 
CSee above.> must be on the first card of the compile deck. 4ll 
restrictions noted in - and 8 should be observed. 

1. All input and output files must be en disk. CThis does 
not apply to the SOURCE file for a straight 
CREATE_M~STER which is read in tne normal way as the 
result of a S~ERGE card. It does apply to SOURCE when 
doing RECOMPILE.> 

2. file equation cards for re~ompilation files will be 

3. 

ignored unless no <P-CK IO> or <MULTIFILE_ID> has been 
specified on the 
s-c~Ro. 

During recompilation 
listed is that which 

the only source which can 
is actually being recompiled. 

be 

4. s-CARO$ for timingp monitoring, and PROFILE may be 
added during recompilation. They will only affect 
those procedures being recompiled~ however, even if 
they are at the beginning of the patch deck. 

5. 4 CRE~TE_M~STER co~pilation reporting syntax errors 
which are strictly Local to lexic level zero procedures 
will ~roduce usable m~ster files. These ffiay then be 
used to recompile the of fending procedures. Since the 
CRE~TE_MASTER produced no object file~ however• some of 
the £-Card information will be missing for the 
recompilation--specifically stack size cards. These 
must be in~luded in the recompile deck. 

6. SXM~P is incompatible with partial recompilation and 
may not be specified if CREATE_~ASTER or RECO~PILE have 
been invoked. 

E. EX~HPLES 
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1. CREATE_H4STER compilation 

?COMPILE MYPROG WITH SOL TO LI8R~RY 
?FIL£ SOURCE N~ME MYPROG/OLOSOURCE T'PE; 
?DATA CARDS 
SCRE~TE_~4ST£R "MYPROG" 
S~ERGE SEQ LIST 
(Patch Cards] 
?END 

?DUMP TO MYTAPE/AECOMP MYPROG/:; 
2. Partial recompilation Cfrom user pack> 

?LOAD TO Mf PACK FRO~ MYTAPE/RECOHP MrPROG/=; 

?COMPILE MtNE~PROG WITH SOL TO LIBRARY 
?DATA CA«DS 
SRECOMPILE "MYP~CK"/"MYPROG" 
SLI ST 
{Patch Cards] 
?END 

3. Simultaneous operations 

?l040 FROM MYT~PE/RECOMP MYPROG/=; 

?COMPILE HYNEWPROG WITH SOL TJ LldR4RY 
?DATA CARDS 
$RECOMPILE 8 HYPROG" CREATE_MASTER "MYPROG" 
[Patch Cards] 
?ENO 

?DUMP TO MYNEWT~PE/RECOHP ~YNEkPROG/:; 
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Procedure entry and exit can be dynamically wonitored via 
features that are available through the SOL compiler. Use of the 
monitoring feature proceeds in two steps. First~ at compilation 
timer the user specifies via control cards that various 
procedures are to be "candidates for monitoring" in subsequent 
executions of the program. Then at execution time the user 
specifies via a RUN-TIME MONITOR STATE~ENT that some subset of 
the candidate procedures are to be monitored for this run. The 
RUN-TIME MONITOR STATEMENT c~n be input through the SPO, or from 
~ome user file, at proqram 60J or during the execution of the 
program via execution of built-in functions. 

Assume a procedure named PROC is being monitored and that it has 
two parameters X and v. ~n invocation of PROC would produce the 
following mcnitor information: 

------k blanks --·---CkJPROC cccccccc·->>dddddddd 
------k•l blanks------r= the value of 1 at the point of invo-
cation as an SOL literal 
------~*1 blanks------X= the value of X at the ~oint of invo­
cation as an SOL literal 

Here k describes the nesting level of the call~ cccccccc is the 
sequence nu~ber of the invocation point• and dddddddd is the 
sequence number of the procedure head of PROC .. 

khen PROC is exited·· the following line is emitted: 

------k blanks------Ckl exit PROC at eeeeeeee 

If PROC is a function• the following line wilt also be emitted: 

------k•l blanks------PROC= the value of P~OC specified as an 
SOL literal 

The output oata may be directed to any file. This is done by 
associating the file attrioute MuNITOR_OUTPUT_fILE with some file 
in the progra~. The following restrictions held. 
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1. The feature is not dynamic. Clt cannot be changed with 
d CH~NGE statement}. 

2. The length of a record in the output file should be 
more than 71 characters. 

3. If several files are given the MONITOR_OUTPUT_FILE 
attribute• the last file so declared becomes the 
monitor output file. 

4. If any procedures are declared to be candidates for 
monitor then a monitor output file should be declared. 
If it is not• the compiler will append a file to t~e 

program for this ourpose. 

s. The file must be seouential with fixed length records. 

6. The user should never issue an explicit open on the 
file. 

If the value of a parameter or a procedure is being written ano 
current output record is insufficient ·in length~ the literal will 
be continued to the n~xt record for as wany records as i> 
necessary. Indentation is not peformed on subseouent lines. 
Indentation of the first line ceases within 60 scaces of the end 
of the monitor output record. Values of length zero are noted 
a~propriately regardless of type. If a character ~atue contains 
unprintable data• the value will be printed as three asterisks 
followed by a hex representation of the data. Only the first 3~ 
characters of any procedure name and the first 10 characters of 
any foreal name are used. 

The user specifies that procedures are candidates for monitoring 
with the dollar card options MONilOR and MONITOR_OFF. The 
qualifier NO is mean;ngful in front of both words. The 
discussion of MONITOR_OFF will be deferred to a later section. 
However• for the purposes of qualificatior.• the two options are 
semantically equivalent. Specifically~ if MONITOR is ON when the 
procedure name first appears <either in its fcrhard or its head>• 
then the procedure becomes a candidate for monitoring. Note that 
the ~ONITOR option relates to procedures and not to procedure 
invocations. There is no way to specify the concept that a 
procedure is a candidate for monitorin9 tut that some particular 
invocation of that procedure is not to be monitored. Also note 
that it is the state of the option when the FORW4RO C if present) 
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is encountered that is important. 

The concept of a RUN-TIME ~ONITORING statem~nt was previously 
introduced. This statement will be read into the rrogram at BOJ 
from any file that the user specifies. This is done by giving 
the attrioute MONITOR_INPUT_FILE to some file declared in the 
program. The following restrictions hold: 

Restrictions: 

1. J,z,3.5~ and 6 under MONITOR_OUTPUT_FILE RESTRICTIONS. 

2. If no file is declared with the attributes 
HONITOR_INPUT_ FILE and procedures are declared to be 
candidates for monitoring then the program issues 
accepts at the beqinninq of job to obtain the necessary 
infor~ation from the SPO. 

3. If a file is declared to be the MONITOR_lNPUT_FILE then 
the mon1toring infcrmation must be the first recordCs> 
of the file. 

The RUN-TIME ~ONITOR statement consists of a run-time monitor 
expression that is terminated by a semicolon. Formal 
specif ;cation of the RUN-TIME MONITOR ex~ression syntax is 
deferred to a later section. The following examples will 
(hopefully> illustrate the salient features of the statement. 
Here please read nail procedures" as "all ~rocedures which are 
candidates for monitoring". 

EXAMPLE MEANtNG 
----~-~ -----~-

l. $~Lli ~onitor a l l procedures 

2. SNONE; ~onitor no procedures 

3. Xli Monitor all ~rccedures whose name is 
Xl. 
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5. 

•• Ir ltlr * 
Ir Xl x2; Ir 

* * 
* x1 .. x2; fr 

* * 
fr Xl OR X2; * 
It 

* Xl + x2; 
*Ir* 

*** 
1r NOT XU 
fr 

.. -x li 
*** 

Ir 

* 
** * 

*** 
* 
* 
* 

* ** 

C~ll four statements are eQuivalent). 

Monitor all procedures named Xl or 
or X 2. 

<Both statements are equivalent>. 
Monitor all ~rocedures "hose name is 
not Xl. 

6. OOOOJ000-01999999; ~onitor all procedures whose forwards 
or procedure heads occurred on or be-
tween the two seQuence numbers. 

r. **'Ir Ir** 

a. 

1r OOOOOC~O-Jl999999 * 

* * * AND NOT SCAN; * Same as C6.) above except that proce-
Ir * dures name SC~N are not to be moni-
* Joo oo coo-:n 99 99 99 ,, 

* • - SCAN 

* 
Ir Ir* 

Ir 

* 

to red. 

1r 

1t 1r SCAN; 
* Monitor ~ll ~rocedures named SC~N 
* the range described. 

in 

*Ir It kf:lr 

It It It 

1t Ol426C00-01579J00 * 
* or * 
* C2 7 48 30U-9':199 9999 * 
It 

* SCl\N; 
or * .. 

Monitor all ~rocedures in 
ranges specified plus any 
na$ed SC~H which is out 

It a\"lr •** ranqes. 

the two 
pro ce dur e 
of these 
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The $MONITuR_GFf option and the three specials ~ONITOR_SET• 

MONITCR RESET, and MONITOR CH4NGE are added to SOL to allow 
program-control of monitorin~: If the lMONITOR_OFF option was 
ever onr the program wilt not require a RUN-TIME MONITOR 
state~ent at EOJ and will behave as if the RUN-TIME MONITOR 
statement "SNONEJ" had been read. 

Each of the three specials is an unvalued ~rocedure with one 
argument~ a RUN-TIME MONITOR statement expressed as an expression 
which generates a character string, e.g., MONITOR_SET 
<"Xl1X2;");. MONITOR_RESET causes monitoring to be discontinued 
for all procedures satisfying its argument. If a procedure is 
not currently being monitored but still satisfies MChITOR_RESET•s 
argument, it will continue not to be monitored. 

MONITOR_SET causes monitoring to be com~enced on all procedures 
satisfying its argument. If a procedure is satisfied by 
MONITOR_SET•~ arguwent and is currently teing 1onitoredr it 
continues to be monitored. If a procedure is currently being 
moni tared and does not satisfy MONITOR_SET' s argument, it 
cont i nu es to be mo n i tore d. 

~fter the execution of a MONITOR_CH4NGE only those procedures 
referenced by its argument will be monitored. 

There are no problems of sywmetry on calls and retLrns; i.e., 
one can begin monitoring a procedure that has already been 
entered or discontinue the monitoring of some procedure that has 
currently been entered. The only loss is that the •onitor output 
infor~ation 1s "thrown out of sync" in terms of the nesting level 
for a whila. 

<STATEMENT> 

<EXP kE SS I 0 N > 

. ·­. ·-

.. -.. -

<EXPRESS ION>; 

1$ Alli 

ISNONE; 

<TERM> 

l<TERM> <OR> <~XPRESSION> 

<TERi"'i> <f ACTO lh 

1 

2 

3 

4 

5 

6 



BURROUGHS CORPOR~TION 
CO~PUTER SYSTEMS GROUP 

18 -6 
CO~PA~Y CONFIDENTIAL 

81800/81700 SOL CBNf Version> Cf> 
S~NT4 8ARB4R4 PLANT 

<f 1'C TOR> 

l<F~CTOR> <~NO> <TERM> 

.. -.. - <PRIME> 

l<NOT> <PKIME> 

<PIH ME> .. -.. - C<EXPRESSIUN>> 

I cR 4N GE> 

l<LIST> 

<R~NGE> ::= <8 DIGIT SEQ #>-<8 DIGIT SEQ #> 

<LIST ::= <SOL_IDENTlFIER> 

<OR> 

<~ND> 

<NOT> 

.. -.. -

.. -.. -

.. -.. ·-

l<SOL_IOENTifIER>,, <LIST> 

l<SCL_IDENTIFIER><LIST> 

OR 

I + 

AN 0 

'* 
1NOT 

P.S. 2212 5405 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

1. The <8 DIGIT StQ ~>s referred to in line 13 must 
be such that the first is less than or eQual to 
the second. 

2. The <SDL_IOENTIFIER>s referred to in C14-16) are 
names of procedures in the program. Only the 
first 30 characters are used. 
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I!!~ .tHHUli!B Elb~ 

Wnen monitoring a program~ the monitoring intrinsics reference a 
rando~ access file associated with the compil~tion of the 
program. The name of the code file and the name of 1ts monitor 
file are given below: 

COOE f IL£ 

4 
A/B 
4/J/C 

MONITOR FILE 

s $" 
A/$$0 
4/8/S$C 
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ACCEPT STATEMENT 9-12 
4CCESS_FILE_INFORM~TION 10-37 
~UDRESS ~ND VALUE PARAMETERS 8-15 
ADDRESS GENE~ATING FUNCTIONS 8-8 
~ODRESS GENER4fORS e-13 
-CD~ESS MODIFIER 8-12 
ADDRESS VARIABLES a-s 
~OVISORY lZ-3 
~LL_ARE~S-~T_OPEN 5-28, 1~·19 

AMPERSAND OPTION 12~3 
4PPE~CIX I: RESERVED ~ND SPECIAL WORDS 11-1 
~PPENOIX II: SOL CONTROL c~qo ~PTIONS 12-1 
4FPENCIX III: PROGR~MMING OPTIMIZ~TION 13-1 
APPENCIX Iv: RUNNING THE COMPILER 14•1 
~PPE~CIX v: CONOITION4L COMPIL~TION 15·1 
APPE~OIX VI: SUL PROGRAMMING TECH~IQUES 16-1 

P.S. 2212 5405 

~PPEhOIX VII: SOL P~RTI~L RECOMPIL~TION racrLITY 17-l 
4PPE~CIX VIII: SOL MONITORING f~CILITY 18•1 
AREA_BY_CYLINOER 5-28• 10·19 
AAITH~ETIC OPERATORS 7-5 
~RR~Y 5-2 
~AR4V STRUCTURE S-13 
~SSIGNMENT STAfEriENT 7-8 
~SSIGNkE~T STATEMENTS ANO EXPRESSIONS 7-1 
4SSIGNOR 8•4 

BACKUS N~UR FOR~ 1-1 
BASE_REGISTER 8-17 
B~SIC COMPONENTS OF THE SOL L~NGU~GE 2-1 
BIN~RV CONVERSION 8•18 
BINARY SEAHCH 8-18 
Blf STRINGS 2-3 
BUFFERS s-z4, 10-22 
BUMP a-2~ io-12 

CALLING ASILITr 3•5 
C-SE EXPkESSION a-2 
C4SE ST~TEHENT 10-7 
CHANGE SfATEMENT <FILE ATTRIBUTE STATEMENT> 
CH~NGE_ST~CK_SIZES 10·37 
CHAR_TASLE 2-s 
CH~R~CTER STRI~GS 2-4 
CH4R4CTER_FILL 10-38 
CHECK OPTION 12-3 
CL£~R ST~TEMENT lC-12 
CLOSE STATE~ENT 9-4 
CODE OPTIO~ 12-3 

ia-14 
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COMMUNIC4TE 10-38 
COHMUNIC,TE_WITH_GISMU 8-19 
COMPILE_C"RO_INFO 10-38 
CONCATENATION 7-11 
CONDITION-L COMP!l,TION 15-1 
CONOITIO~AL EXPRESSIJN 8•1 
CONSOLE_SWITCHES 8-19 
CONTROL OPTION 12-3 
CONTROL_STACK_BITS 8-1~ 

CONTROL ST~CK TOP 8•19 
CONVERT- 8•20 
CONVERTOOTS OPTION 12•3 
COROUTINE ST~TEMENT 10-33 
CSSIZE OPTION 12-3 

OAT~ STRUCTURING 5-3 
CH~ TYPES S-1 
OATA_AOORESS a-22 
04T~_LtNGTH 8-22 
01\Tl\_T'fPE 8-22 
04 TE a-2 2 
DC_INITI4TE_IO 10-39 
OEJLANK 10-40 
DEdUG OPTION 12-3 
DECIMAL CONVERSION 8-23 
OECL~R~TION ST~TEMENT 3-1 
DECL4R~TIONS S-1 
UECLARE STATE~ENT 5-2 
DECREMENT 5-4,. 10-12 
DEF I NE IN VO C 4 TI 0 N 5 - 3 8 
DEFINE STATEMENT 5-36 
OELIMITEO_TOKEN 8-23 
OESCRIPTORS 8-10 
OET~IL OPTIO~ 12•3 
DEVICE s-22 .. tv-17 
OIS48LE_INTERRUPTS 10-40 
DISK ~LLOC~TION 5-28 
DISK DRIVE ~SSIGNMENT s-ze 
DISK FILE 5-z6, 10-22 
OISPi\TCH 8-24 
DISPLAY 5TATE,.£NT J-13 
OISPL~Y-~4SE a-zs 
DO GROUPS 10-2 
DOUBLE OPTION 12-3 
ou.-uu 5-13 
D U1·1P 10 -4 0 
OU~P_FOR_~N~LYSIS 10-41 
DYN~MIC OECL~R•TIONS 5-16 
CYNAMIC FILE CHANGE 10-14 
OYN4MIC_HE~ORY_8~SE 8•25 
OYN4MICSIZE OPTION 12-3 

£N43LE_INTERRUPTS 10-41 

IX-2 
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END_Gf _PAGf::_ACTltJN s-29, 10 •l 9 

ENTEH_COROUTINE 10-33 
ERROR FILE OPTION 12•3 
ERHOR_COMMUNICATE l0-41 
ESSIZE OPTION 12-3 
EU_ASSIGNMENT 5-ze 

a-2s 
5-31 

3-1 
10-1 
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EV,LU,TION_STACK_TOP 
EXCEPTION M~SK P~RT 
EXECUTABLE STATEMENT 
EXECUT4BLE ST~TEMENTS 

EXECUTE B-25, 10-42 
EXECUTE-FUNCTION ST~TEMENT 

£XECUTE-PROCECUR£ ST~TEMENT 

1<)-36 
10-35 

EXIT_COROUTINE 10-33 
EXP,NC_DEFINES 12-3 
EXPRESSIONS 7-1 
EXTE~OED 4RITHMETIC FUNCTIO~S a-21 

ft:TCH 10-42 
fEfCH &\ND 54''/E 10-42 
fETcH:coMiUNIC4TE_ASG_PTR 8-10 
FILE ATTRIBUTE ST~TEMENT CCH,NGE STATEMENT> 
FILE DECLAR~TIONS 5-2~ 
f ILLER 5-12 
f INO_CUPLIC~TE_CH~RACTERS lQ-42 
f INI 3-1 
fOR~AL.CHECK S-41 
FOR~4L_CHECK S-10~ , , • 6-5 
fORM~L_V~LU£ 6-4~ 8-1& 
FORM~LCHECK OPTION 12•4 
FORWARD DECL4RATION 5•40 
FREEZE 12 •3 
fREEZE_PROGRAM 10-43 

H£\LT 10-4Ct 
HARDW~RE MONITOR 13-1 
H~HDW~RE MONITOR l0-44 
H~SH_CDDE !3·27 
fiEX_SEQUENCE_NU~HER 2•5 

1/0 CONTROL STATEMENTS 9-1 
iOENTif IER 5-37 
ICENTIFIERS 2-1 
If ST~TEMEiH 10•5 
INDEXED FIELD REFERENCES 5-6 
INDEXING 8-5 
INITI~LIZE_VECTOR 10-44 
INTERPRETER 0 PTION 1'2•4 
INTERROG4TE_INTEJRJPT_ST4TUS a-2a 
INTR~-S~RUCTURE REM4P 5•11 
INTRINSIC HEAD G-5 
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l~BEL 5•21~ 10-lG 
LAST_LIO_STATUS 8•28 
LENGTH 8-28 
LEXICOG~APHIC LEVEL 3-z 
LIMIT_REGISTER 8-28 
LIST OPTION 12-4 
l IST 1'LL OPTION 12-4 
LOC.\ T ION 8-29 
LOCK s-2s- 10-19 
LOCK I 12-4 
LOGICAL OPERATORS 7•7 

M_ME H_S IZE 8-35 
HAKE OESCRIPTGR 8•11 
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M4KE:RE4D_ONLY,. M~KE_RE~D WRITE lC-32 
MERGE OPTION 12•4 
HESSAGE_COUNT 10-45 
HOOE s-24,, 10·18 
HOOlfY ST~TEMENTS CCLEAR, BUMP,, DECREMENT» 10•12 
MONIJ(JH 10-45,. 12-Lt 
MONITCR FILE 18-7 
MONLTOR SPEC PART 5-31 
MONITCR_OUTPUT_FILE RESTRICTIONS 18-1,, 18•6 
HULT I PACK 5•28, lli •19 

N4ME_Of_04Y 8•29 
~~ME_ST4CK_TOP 8-30 
NEST _PROCEDUi1E_ TIMES - 12-t+ 
NESTING 3-2 
NE ST ING LE 'I EL 6 .. 7 
NEW OPTION 12•4 
NEXT_ITEM, PREVIOUS_ITEM 8•12 
NEXT_TOKEN 8-3J 
NO OPTION 12-4 
NO_DUPLIC~TES OPTION 12-4 
NO SOURCE OPTION 12-4 
NON-STRUCTURE OECL4R~TIONS 5-8 
NSSIZE OPTION 12•5 
NULL 8•12 
NU LL S T ~ TE MEN T 10 -1 3 
~UMSER_Of _ST~TIONS 5•30 
NUMBERS 2•3 

ON SEQUENCE ~-16 

OPEN OPTIO~ 5•27 
OPEN ST4TEMENT 9-2 
OPERATOR P~ECEDENCE TABLE 7-4 
OPTION4L FILE P4RT 5-31 
OTHER CONST ANTS 2-5 
OVERL.A'l' li}-45 

P4CK_ID 5-z1~ lQ-16 
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P .\.GE C PT I 0 N 12 - 5 
PAGED 'ARRAY DECLARATIONS S-15 
P~RITY SPECIFIC4TION 10-18 
PARITY_40DRESS 8-31 
PASS E~D OPTION 12-S 
POLISH NOT4TICN 7•2 
PPi10fILE 13-1 
PPSSIZE OPTION 12-5 
PREVIOUS_ITEH 8-12 
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PRIMARY ELE~ENTS Of THE EXPRESSION 8-1 
PROCIOURE BODY 6-6 
PROCECURE ENDI~G 6-8 
PROCEDURE HE~D &-2 
PROCECURE NESTING 3•4 
PROCECURE STATEMENT 3•1 
PROC£CURES 6-1 
PROCESSOR_TIME 8-31 
PRJf ILE 13-1 
PROF ILE .. PPROFILE OPTION 12•5 
PROGRAM SEG~ENTATION 4-1 
?ROGR~M SWITCHES 8-31 
PROG~4M TIMING 13-2 
PROGRAMMING OPTI"IZATION 13-1 
PRUGR•MMING TECHNIQUES 16•1 

RE40 sr~TEMENT 9-5 
RE4D_C4SSETTE 10-46 
REAO~FlLE_HEAOER, WRITE_FILE_HEAOER l0-3J 
RE4D_f P8, ~RITE_f PB 10-46 
RE4D_CVERL4Y, WRITE_OVERLAr l~-47 

RECOMPIL~TION f ~CILITY 17-1 
RECOMPILE_TIMES OPTION 12-5 
P.ECOF<O 5-4 
RECORD REFERENCE DECL~R~TIONS 5•19 
RECORO REFERENCE VARI~BLES S-19 
RECORD SIZE 5-25, 10-22 
RECORD ST~TEMENT 5-3 
REDUCE STl\TEHENT 10-9 
REEL NU~aER s-z&, 10-22 
REFER 400RESS l0-47 
REFER LENGTH 10-48 
REFER ST~TEMENT 10-3 
REFER TY'PE 10-48 
REFERENCE DECLARlTIONS 5-18 
REINST4T£ 10-48 
REL4TED PUBLICATIONS 1-2 
~ELATIUNAL OPERATORS 7-& 
REH~PPl~G 5-9, S-ll 
REMOTE K£Y 5-29 
REPLACE OPERATORS 7-8 
REPLACE, DESTRUCTIVE 7-8 
RESERVED WOROS 11-1,, 11-J 
RESTORE J.0-49 
Restrict~ons: 5-17 
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RETURN ST~TEMENT 6-6 
RETURN_ANO_ENABLE_INTERRUPTS 
REVERSE_STORE 10-49 

S MEM SIZE" M MDI SIZE "-35 
sivE - s-2s~ ; 1G~so 
SAVE_STAJE . 10-so 
SCOPE 3•5 
SCOPE OF PROCEDURES 3-2 
SE~RCH~GJRECTORY 10•28 

IX-6 
COfllPAlH CONFIOENT:IAL 

Bl8GC/lil700 SOL CBNF Version) CF> 
P.S. 2212 5405 

SE4RC~~alRECTORY ST~TE~ENT 10-28 
SEARCH_LINKED_LIST 8•32 
SE4RCH .SOL STACKS 8-33 
SEARCH=S~RiAL_LIST 8-34 
SEEK ST~TEMENT 9-11 
SEGMENT, SSGMENT_PAGE 4•1 
SEQ OPTION 12•5 
SEQUENCE_NUMBER 2-S 
SERI~l·~UHBER P~RT 5-31 
SINGLE SPACE OPTION 12-5 
SIZE -OPTfON 12-S 
SKIP ST~TEHENT 9-15 
SORT 10 •50 
SORT_.~~RGE 10•51 
SORT SE4~CH 8-35 
SORr:srEP_OOWN 8-35 
SORT_ S\ol.AP, . 10-52 
s GRT _u NHL. OCK a- 36 
SPACE STATE~ENT ~-14 
SPO_INPUT_~RESENT 8•36 
STOP ST~TEMENT 10•26 
STRUCTURE OECLARATIONS 5-11 
STRUCTUR~ OF 4N SOL PROGR'~ 3•1 
STRUCTURED RECORD ST~TEMENT 5-6 
STRUCTURES S-5 
SUBBIT '~0 SUBSTR s-e. 8-37 
SUPPRESS.OPTI·ON 12•5 
SWAP ·. ;8~38 
SWITCH FILE OECL,!\!HTIONS s-34 

THM4 PROGRO! 10 -52 
.. ~ ... 

THRE.~C..;;VECT OR H>--52 
T l:-1E· .8"-·39 
THIER 8 .,,.3, 9 
TIMING .QPTIQN 12-S 
TODkY~_O~TE 2•5 · 
TP.AC'E' . 10-53 
TRt\N~Li\.TE 10•54 
TYPEn PROCEDU~ES B-15 

UN4RY OP£R4TORS 7-5 
UNDERSCO~ES_IN_FILE_NAMES OPTION 12•5 
UNDO 10 ""4 
USE INPUT 6LOCXING 5-29,, 1J•l9 
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USE ST~ f'E MEN T 5 •4 3 
USEDOTS OPTION 12•5 

IX-7 
CO~P4NY CONfIOENTI~L 
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VALUE GE~E~4TING FUNCTIONS 8•16 
V4LUE V~RI48L.ES 8-14 
V4LUE_OESCRIPTOR a-40 
V4RI4ELE 04T4 FIELDS 6-4 
VARIABLE RECORD s-24, 10-19 
VOID OPTlON 12-5 
VSSIZE OPTION 12-& 

W HT e·4~l 

WORK FILE 5-3~ 
WORKING_~Ef_SYTES OPTION 12-6 
WRITE ST-·TEHENT 9-8 
WRITE_f ILE_HE•OER 10-30 
WRITE_OVERLAY l0-41 

x 400 8-27 
x:o1v a-21 
X_MOO 8-27 -
x_ttu L a -2 7 
X_SUH 8-27 
XM4P OPTION 12-6 
XREF 12 •o 
XREF_C~LY1 12-6 

ZIP ST4TEMENT 10-2.1 
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e-22 TIMER 

<TIMER O£SIGN"TCR>::= 

CO~P4~Y CONFIDENTIAL 
eteOO/El70~ 9.1 REViSIO~ 

TIMER 

' value of tyoe BlTC24> is returned •. The value is the 
current setting of the TIME register. 

D~Ti\ LENGTH 
<O~T~~LENGTH DESIG~ATCR>::= O~TA_LENGT~ C<EXPRESSION>l 

Returns the length in tits of <EXPR£SSION>~ regardless of· 
the data type. 

DATA TYPE 
<C~T~ TYPE OESIG~~TOR>::= OA14_TYPE C<EXPRESSION>l 

~eturns the type bits cf <EXPRESSICN>. 

10-41 REFER ADDRESS 

<R£fER ADDRESS 
DES IGN~TOR>: := 

REFEK_AOORESS C<REF V~R>• 
<E)(RESSION>) 

The value of <EXPRESSION> is stored ir the address of <REF 
V4 R>. 

lG-48 REFER LENGTH 

<REFEP_LE~GTH_ REFER LE~GTH C<REFER V~R>• 

DESIGNATOR>::= <EXPRESSIC~>) 

The value of <EXPRESSION> is stored in the length of <REf 
V.\R>. 

REFER TYPE 

<REFER_TY'PE 
OESI GN4 TOR>::= REFER_TYPE C<REF V4R>~ <EXPRESSION> 

The value of <EXPRESSIO~> is stored in the ty~e part of 
<REF '/~R>. 
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S·G STRUCTUKED RECORD STlTEMENT 

<STRUCTURED RECORC ST~TEME~T> ::= 
RECORD 01 <RECORD ICENTif I£R> <TYPE> 
<STRUCTURE ELEMENTS> 

<P.£CORO IDENTIFIER> ::= <ICENlIFIER> 

<STRUCTURE ELEMENTS> ::= 
,<LEVEL NU~BER> <STRUCTURE ELEMENT>· 

I ,<STRUCTURE ELE~ENTS> 
<STRUCTURE ELE~ENT> :!= 

<f IELD ~~HE> <TYPE> 
<FIELD ~AME> <ARR~Y BOU~C> <TYPE> 
FILLER <TtPE> 
<FIELD ~~HE> ~EMAPS <RE~afs OBJECT> <TYP 

Structured Records have been iw~lerenteo to allcw easier 
conversion of the current PL/I-style strt.ictures to 
re co rd s. 

Structured Records have the same capabilities as RECORDS. 

Fields declared as an array 1ay. not have nestEd structure. 

BIN4RY SE4RCH 

<ijINARY_SEARCH FUNCTION>::= BLN4RY_SE~RCH 

<ST.6.RT_RECDRO>: := 
<COMPARE_FIELC>::= 
<CuMP~ttE_V4LUE>::= 

<NUMB£R_OF_RECOROS>::= 

C<ST~RT_RECORD>• <COMP•RE_FIELO>. 
<CC~PARE_VALUE>• <NU~BER_OF_RECORDS>> 

·< E X P R E S S I 0 N > 
' <TE:iPL~TE> 

<EXPRESSION> 
<40DRE~S GE~ERATCR> 

8IN-RY_SE4RCH sea~ches an ordered list of ite~s that start 
at <~TART_RECORD> for <NU~BER_OF_RECOROS> for a match. 

The occurrence number of the entry that matches will be 
returned• or if there is no match• the occurrerce nu~ber 
of the first entry that is greater will te returned. 

8-18 NOT£: The comparison is always left justified ar.d uses 
the length of <COMPARE ~ALUE>. 
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