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This document describes the syntax and operating instructions for 
the second generation BIOCO systet development language, SOL2. 
Appendix A documents the corresponding user programming language, 
UPL2. Aooendix B docuaents the differences between SDL and SDL2. 

NAME 

SDL2 SMACHINE 
I SS A 
HCP COMMUNICATES AND STRUCTURES 
MCP CONTROL SYNTAX 
B l;JOO MCP II 

NUMBER 

2 22 a 356.a 
2233 2845 
2228 3659 
2'228 3501 
2212 5462 
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The SDL2 languaqe is descrited with svntax diagrams. 

A s y n t ax di a gr am c o .n s i s t s o f a m a i n l i n e w hi c h c 0- n t a i n s at l 
r e Q u i r e d e l em e n t s o f t h e s y n t a x • T h e m a i n l i n e may h a v e o t ·n er 
lines above and betow it. lines above the •ain line indicate 
loops back in the syntax, and lines below the ma~n line indicate 
alterrate productions. Continuation from one line of a diagram 
tc another is represented by a right arrow, •>•, at the end of 
the current line and the teginning of the next tine. A complete 
svntax diagram is terminated by a ~erticat bar~ •Jtt. 

If an element aopears on the main line of the syntax diagram with 
no lines belGw it .. then that elelFent is reouir·ed. If an element 
appears on tbe main line of the diagraa but other elements appear 
in lines directly below it, then one of those elements is 
required. If an ele~e~t appears in a line below the uain line 
and the main line above it is empty, tben the element is 
optional. 

Elements which are in uppercase, or are specjal characters, are 
terminal symbols and must appear literally in the final 
production. Lowercase elesents reference a syntax diagram of 
that name"' 

£xallflPlH: 

'I <--·-----,..••'I 

------ A --------- 0 ------------- 8 -------------------------1 

where 
AOB 
Al BB 
A2BB9C 
AO 

l .__ - I 
I 

2 ---1 
I I 
1--- 3 ,.,,. ... I 

is valid 
is walid 
is vat.id 
is invalid 

I~--- c --- Jml I 
I 

1..-~- D .---t 

,,__~ 

[ .... -t 
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identifiers, bit S Dl?. recognizes 
strings, fixed 
characters. 

numbers. character strinqs1 and speciat 

Com•ents are atlowed anywhe~e in the input stream, except within 
q~oted strings. There are two forms of comments. The first form 
begins with a % and ter~inates with the end of that line. Jhe 
second form ~egins with /* and terminates with */• A comment 
enclosed in I* *I may span •ultiple lines. 

Blanks, special characters, comments, and end-of-lines are all 
treated as separators• a~d sc cannot be embedded within a token. 

An SDL2 identifier ~ay contain a maximum of· 12 characters. Valid 
characters include upper-case letters <A-zJ, lower-case letters 
<a-z), numerals <0-9), and the underscore C_J. Identifiers •ust 
begin with a letter, and are not normally case-sensitive. 

Example: 
THIS_ TOKEN 
AlOO 
XYZ 

A string consisting entirely of numerals, without any brac~eting 
characters, is treated as a fixed number. 

£xample: 
12365 
r. 00 

Character strings are bTac•eted by the double quote 
C"J. If a Quote js desired within a Quoted string, 
Quotes <•") must be uset. 

Example: 
., ABCDEP' 
"KEYWORD ""THEN"" IS OUT of CONTEXTn 

char a ct er 
then two 
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Bit strings are bracketed by the at-sign character caJ. The 
string mav be either tinary, quartat, octal, or hexadecimal, 
where the number of bits per diqit is specified within 
parentheses. The default is hexadecimal <4 bits per digit). 

Example: 
;OAFFa 
~{1)0100~ 

~c2Jo122a 

SDL2 recognizes the following special characters. 

' • , < ~ 
$ . + > ft 

~ 

( ; * [ 
} = I ] 

' % 

Declarations --------- Body -----------------· 
The structure of an SDL2 program must follow the 
described in the syntax graphs. Atl variables, fites, 
and data types ~ust b~ dectared before the crocedures1 
procedures must be declared before the main executable 
the proqram C8odyJ. 

seQuence 
defines 
and at t 

part of 

Proqram execution begins with the first statement in the program 
Body9 
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1<----------------------------------------1 
------------------------------------------·--------------------> 

1-- Define Declaration ---------· ; --1 
I 
1-- file Declaration ---------t 
I 
1-- Switch file Declaration --1 
I 
1-- Constant Declaration -----1 
I 
t-- fype Declaration ---------t 
•-- Record Declaration -------1 

1-- Set Declaration ----------1 
1 
1-- Variable Declaration -----1 

1<-------------------------------~------1 

>--------------------------------------------------------------· 
I 
1-- Procedure Declaration ----- ; --1 

Alt identifiers must be declared before they can be referenced, 
exceot within the define text of a define declaration where they 
must be declared before the expansion of the define. 

For global declarations, the scope of an identifier is all the 
subseQuent declarations• nested procedures' and the main bodv of 
the program, except for any nested proceduresP that declare 
another ve:rsion of the identi'fier. 

for a declaration within a trocedure• the scope of an identifier 
is that procedure and ary ~ested procedures• except for any that 
declare another version of the identifier. 
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file Declarations and Switch file Declarations are allowed only 
at the global level <lex~c level CJ. 

Intrinsics, Seoarate Units, and Independent Units may o~t declare 
any files~ Switch Fites, or Variables at the global tevet. They 
may. however, declare global Deiines• Constants, Types1 Records, 
and Sets. 
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)-------------------- , _____________________ , 
DEFINE --- Define Head -- AS -- I -- Define Text -- # ---1 

Identifier ----------------------------------------------• 
I .1 
1-- C -- Cefine Parameter list -- 1 --1 

I<------- ,. ---------1 
------------ Identifier -------------------------------------• 

The Def~ne Declaration allows a string of text to be allocated an 
identifier. Whenever this identifier is encountered in the 
source program it is replaced bv the text Cexcept in a define 
declaration>. Define exparsion is also turned off when the 
ccmpiler is expecting an identifier in any of the fottowing: 
Declaration Identifier, Define Identifier, Procedure Identifierr 
Format Parameter Identifier~ Do Group Identifier. 

A def ~re declaration may have parameters. When the define text 
is invoked there must be a text string for everv parameter. This 
string will replace all occurrences of the define para•eter 
identifier in the define text. Parametefs containing co~mas 
which are not enclosed in parentheses, or parameters containing 
mismatched parentheses, must be enclosed in pound signs Ctl. 

Oef ines are included in SCL2 to ease the conversion from SOL. In 
most cases defines can be replaced by Type and Constant 
statements• resulting in faster compilation speeds. 

Ex aaa pl e: 

Off INE 
ARRAY_SIZE AS #10241, 

MIK <X~Yl ~S # If X > Y THEN X ELSE Y 1; 
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,____________________ ~ --·---------------1 
CONSTA~T Constant Identifier = Value -----1 

The Constant Declaration introduces an identjfier as a synonym 
for a constant. Value may te either a character or bit literal• 
an expression which evaluates to a fired constantr Gr a 
previously defined constant. 

Example: 
CONSTANT TEN = 10, 

FIFTY = 5 * TfN, 
LEV£l = "11.0"i 
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Scalar Type ------------------------------------------1 

·--

Simple Type ---------·--------------------------------· 
I 
1-- Reference Type -----J 
I 
i-- Pointer Type -------• 
I I 
1-- Fite Pointer Type --J 

------ FIXED ---------------------------------------------~--· 

1----- BIT ---·-----------------------------------------1 
I I I 
I 1-- CHARACTER --1 

• ·-- { 
Type S ·i z e 

1 
l --1 I 

J 

J-- VARYING --------------------------------------------1 
I 
1-- Record Identifjer ----------------------------------1 
I 

1-- Set Identifier -------------------------------------) 
Ii 
1-- CHARACTER_SET --------------------------------------1 
I 
t-- MEMBER OF Set Identifier ----------------------t 
I 

1-- BOOLEAN --------------------------------------------) 

The type FIXED witt allocate a 24 bjt field, where the high order 
oit is interpreted as the siqn bit CO= positive• 1 = reqativ·eh 
Negative vatues are represented in their twc 1 s comptel'ent form .• 
Fixed numbers can range trow -C2••23J+1 to <2••231-l. 

The type BIT will allocate a field of <Type Size> bits. It can 
have a maximum size of 65535 bits. <Type Size> can only be 
omitted in the <Type> part of a formal parameter declaration, the 
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<Type> part of a procedure declaration.. the <Type> part of a 
qlobal dynamic variable <see ,ALLOCAT£J,. or a Reference Type 
declarationP indicating that the size is dyna~ic. 

The type CHARACTER will atlocate a field of <Type Size> 
characters. Each character occupies 8 bits. It can have a 
maximum size of 8191 characters. <Type Size> can only be omitted 
in the <Type> part of a for«al parameter declaration, the <Tvpe> 
part of a procedure dectaraticn, the <Type> oart of a globat 
dynamic variable Csee AllOCAJEJ~ or a Reference Type declaration .. 
indicat~ng that the size is dynamic. 

The type VARYING can only be used in a procedure declaration or a 
formal ~arameter declaratior. It indicates that both the type 
and length are dynamic. 

The tvne <Record Identifier> will allocate a field with the 
length ot the sum of the fields in the Reco~d Declaration~ and 
make available the field names for field selection. The field 
w i U b e o ·f t y p e Ch ar a c t er i f a U sub f i e t d s i n t he Rec or d 
Declaration are Character; otherwise it wilt be of type Bit. 

The type <Set Identifier> will allocate a field with a length 
eoual to the number of ge~bers declared in the Set Declaration 
C in bits). 

The tvpe CHAR4CTER_SE1 is a predefined Set Declaration with ZS& 
members~ the EBCDIC character set. 

The tvpe MEMBER Of will attccate a field with a lenqth equal to 
the nu•Jer of bits req~ired to represent the set member with the 
largest ordinal value. 

The type BOOLEAN is a predefined Set Mewber Declaration. It is 
defined as a member of a set containing two members~ FALSE and 
TRUE, with ordinat values 0 and 1. respectively~ In the 
explanation of types BJT and CHARACTER~ include •global dvnamic 
variables" as a case where <Type Size> mav te o•itted, and refer 
to the ALLOCATE standard procedure for more infor~ation. 

In the explanation of <-rray Type>• include "global dynamic 
variables" as a case where an asterisk is allowed in place of 
<Array Bound>.. and re:fer to the ALLOCATE standard procedure for: 
more i n format 1 on,. 
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------- REFERENCE -------------------------------------------· 
J I ' I J·- Sirple Type --1 1 
J ,I 
J--- Record Iden ti tier REFERENCE ·---J 

If a variable is declared to have a type cf reference ~n a 
Variable Dec:larat ion1 a descr1ptof' is aHocated for it on the 
Descriotor Stack. It originatly has nc data associated with it• 
out can be REFERed to some data space. If <Simple Type> has a 
c~nstant <non-zero) length~ then the reference variable is 
coerced to have the specified type and length# and any REFERs can 
atter only its data address* but not its type or length. If 
<Siapte Type> is just BIT or CHARACTER without a length, then the 
type serves only as a comaent, unless the INITIALIZE_REFERENCES 
ccmpiler control option is set. <See INITIALIZE_REFERENCES in 
the CCMPILER CO~TROL Section). 

It is the programmer's responsibility to guarantee that a 
reference variable has been REfERed to valid data space before it 
is used. The use of an uninitialj,ed reference variable witt 
produce unpredictable results. 

If a field is declared to have a type of reference in a Record 
Declaratation• 96 bits are allocated. When it is REFERed~ a 
svmbolic form of the descriptor is stored in the field. The 
selection of a field that is a reference type witt cause an 
automatic dereference; the descri~tor can only be accessed with 
a Refer statement. 

The second form of Reference Type declarations• with REFERENCE 
specified last instead of first,. is iRcl.udec onty as a means of 
ccnversion from SOL to SDL2. 

Example: 

DECL4R£ 
TEXT REFERENCE CHARACTER• 
sauRCE CHARACTER cao1; 

~EfE~ TEXT TO SOURCE; 
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----- POINTER Siuple Tvpe ------------------------------1 

The <Simple fype> must be a constant length type. A field of 24 
bits will be allocated to contain the address of the REfERed data 
space. A pointer variable has no data associated with it until 
it is REFERed to a data item. Whenever a pcinter is used it wilt 
automatically be dereferenced to the field pointed to by the 
pointer. fhere is no orotection if a pointer is REFERed into 
dynamic ~emory and that p2ge qets rolled out of memory. The main 
use of po~nters is for the HCP. For most other aoolications• 
reference var~ables should be used instead of pointers. 

£xample: 

RECORD RS_NUCLEUS 

• 
HCP_B1T 

RECORn HINTS_FORM 

fIRST_Q 

• 

ftlCP _R SN 

• 

DECLA1E 
HINTS 
ACTU4l_RSN 

POINTER RS_NUCLEUS, 

POINTER RS_NUCLEUS• 

HINTS_FORM.,. 
R S_NOCLEus; 

REFER HINTS.MCP_RSN TO ACTUAL_RSN; 
HINTS.MCP_RSN.MCP_Eil:=TRUE; 
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FILE_POINTER --------------------------------------------1 ,, 

t-- C -- KIND -- = -- Device 
t 

) --J 

4 tile pointer is used as a prog,ammatic reference of a file. A 
f~eter statement is used to assign a loqicat file to a fHe 
pcjnter variable. The file pointer mav then be used in any 
context where a fjle is allowed. for example, file pointers are 
allowed in any I/O statement. file pointe~s may also be oassed 
as parameters- whereas conventional files may not. Note~ 
nowever~ that file oointer paraneters may not be passed by value. 

It is the programmer's responsibility to guarantee 
pointer has ~een REFERed to a valid fite before it 
I/O statements with an unassigned f ite pointer 
unpredictable results. 

that a file 
is usedP since 
wilt produce 

Device can be any legal device kind. CSee the KIND f ite 
attribute in the INPU1/0UPUT Section). The default device •ind 
is DISK. The Kind specification is reouired to d~stinquish port 
and re~ote files from other kinds of files. Port and remote file 
pointers mav only ba REfERed to port or remote files. Simitarlv• 
tile pointers whjch are not declared as port or remote •av not be 
Referred to port or remote files. These restrictions are 
required because the compiler must generate different I/O 
ccmmunicates for port and remote files. 

File pointers are not allowed as array elements, record fieldsP 
or function return values. 

Example .: 

FILE Fl 
f 2 
f 3 

CKIND = DISIO" 
CKIND = PRINTER), 
CKINO = REMOTEJ; 

DE Cl ARE C X ,. Y l 
2 
BUFFER 

F.Ilf_POINTER11 
FILE_POINTER CKIND = REMOTEl• 
CHARACTER ctrn1; 

PROCEDURE TALK CFH 
FORMAL f f ILE_POINTER; 
f .~ECORDSIZE := ao; 
OPEN f; 
WRITE f CBUFFERJ; 
CLOSE f lOCtH 
ENO TALK; 
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F 0 RM AL F f I t E_ P 0 IN TE R C Kl ND = R EM 0 TE l ; 
WRITE F CBlff[ff ); 
READ F CBUFFERJJ 
£ND GOSSIP; 

BUFFER := '""; 
REFER X Tu Fi; 
R Ef ER Y TO f 2; 
REF EH l T 0 f 3; 
BUFFER := "HI HIER E "; 
TALK ·( XH 
T *\l ,K CY>; 
GOSSIP CZ1i 

Note that TALK <ZJ, GOSSIP CYJ~ or REFER Z TO Fl are not allowed, 
and will be svntaKed by the compiler. 
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---------------------------------------------------------------------> 
1--- REFERENCE -->I 
I I 
1--- POINTER ---->I 

>--- C ·-- Array Bound l -------------------- Scalar Tyoe -------1 
I 1 

·----- * -----· 

e .. 2 .Q .• ui e.a r..t. 

J 
1- P,aged Part ·1 

----- PAGED ----- < Elements Per Page 

~n array is a collection of individual elements which are alt of 
the same Scalar Type. Each element of the array can be 
referenced by usin9 the name of the array variable, followed by 
the element number enclosed in parentheses. Ete•ents are 
numbered from 0 to Array Eound - 1. 

Array Bound and Elements Per Page can ~ange from 1 to &5535. 
Elements Per Page will he rounded down to the next lower power of 
2. An asterisk may be 1.ised in olace of Af"l'ay Bound only witilin a 
formal parameter dectaration, in a REFERENCE or POINTER arrayp or 
a global dynamic array Csee ALLOCATE). 

If Paged Part is specified, the array wilt be allocated to 
dynamic memory. Pages will be allocated only as necessarr, and 
the bounds of the array are allowed to increase past Array Bound. 
However Array Bound wilt be used to deter•ine how much memory 
will be initially assigned to the non-overlayable page table for 
the a~ray. Paged arrays are not allowed within formal parameter 
declarations, REFERENCE or POINTER array types. 

Example: 

DECLARE 
A ClOl BOOLEAN, 
P C256J PAGED C32J CHARACTERC30J; 

Progra~s using paQed arrays 
Oynamic !1emorv and/01· Virttal 
supplied by the comoiter. 

may find it necessary to increase 
Disk above the default values 
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Syste' programs sometimes need to treat an area of memory as a 
large arrav. A reference array allows the programmer to set up a 
reference to an area cf memcrv at an arbitrary address• with any 
entry si~e UD to 8KB and any nu•ber of entries up to 16711215. 

None, some, or atl of the fellowing attributes mav be included in 
the declaration of the array: Bound <number of entries)• ele•ent 
type, and element size. for POINTER arrays, all of these 
attrjbutes must be specified at declaration tiae--none may vary 
dynamically. for REFERENCE arravs1 any attributes •issing from 
the declaration may be changed using the appropriate standard 
procedures described below. 

For each REFERENCE array dectared• an array descriptor is 
allocated~ Any attrjbutes specified in the declaration are 
automatically used to initialize this descriptor Creqardtess of 
the setting of the lNITIALilE_REfERENCES dollar option)~ and may 
not be c~anqed. Any attributes not specified are initialized to 
the same default values VSEd by the INITIALilE_REFERENCES dollar 
option and if the bound is ~arving then it is initialized to 
zero. later these varyinq attributes may be changed by the 
proqrammer, using the REFER_ADDRESS• REFER_TYPE• REFER_LENGTH or 
REfER_BDUND standard procedures. For each POINTER array 
declared, a 24-bit address fietd is allocated. Only the 
REFER_ADDRESS procedure is allowed with pointers. REFERENCE or 
PCINTER arrays are not allowed in the REFER statement. 

REFERENCE and POINTER arrays may not be PAEEO, nor appear as 
tunction return values or formal parameters. Furtherr REFERENCE 
arrays are not allowed as record fields or array elements. 

As an example of a reference array, suppose a proqrammer wants to 
set up a reference to an area of memory to be treated as an array 
of some arbitrary number of elements, where each element is to be 
180 characters in length. If the address of the area is BUF_ADDR 
and the number of elements the area witl hold is BUf_SECTORs~ 

then sav: 

DECLARE RA REFERENCE C•l CHAR,ACT£R {1801; .... 
REFER_ADDRESS <RA, BUF_ADORJJ 
RffER_BOUND CRA, BUF_SECTORS>J . , .. 
REFER THIS_SECTOR 10 R!<I>J 
etc. 
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1--------------------- , ------------------· 
TYPE ----- Type Identifier = Ty·oe --------- .. 1 

The Tyne Declaration allcws an identifier to appear as a Jvoe 
jnside a Variable Declaration• Procedure Declaration, Record 
Declaration, or Jype Declaration. Dyna~ic types are not allowed. 

Example~ 

TYPE 

DECLARE 

SH\TE_INDICATOR 
ADDRESS 
ST ATE,_ V£C TOR 

= MEMBER OF STATE_SPAC£, 
=BIT C24l, 
= CB> STATE INDICATORJ 

STA TE 
V£CTOF 

STATE_INDICATOR• 
STATE_ VECTOR.• 

IF VECTOR CIJ IN TERMINAL_STATES THEN TERMINATE CIJJ 
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----- RECORD ----- Unstructured Record --------------------1 

• 1--- Structured Record ---1 

The Record Declaration is a convenient way of mappinq the layout 
of a structure. It allows variables and fields within other 
records to be given structure. CSee Selector in EXPRESSIONS 
Section and WITH ST~TEMENT in STATEMENTS Section for referencing 
of subfields) .. 

The structured record declaration is inclcded in SOL2 onlv as a 
means of easier conversion of the SOL Pl/I style structures. The 
unstructured record aeclaration is the preferred form. 

----- Record Identj tier ----- field list ------------------1 

[ j .saJ .d ].j ~.t. 

!<---------------- , ------------------------------------· 
-------- Field ldentifie~ 

I I 
I J-- FILLER ------------t 
I 

lyoe ---------------------------• 
t 
1 
I 

·--- { 
Cospatial Field list ] -----------------· 

t 
1--- Field Identifier --- RECORD --- field List --- ENO ---J 

1------- .- .. ·-··----I 
1 

----- Field list --------------------------------------------J 
Fields may be declared cospatiat. That is, each fiet~ li5t 
remaps t~e other cospatial field listsP and the length witl 
always be the length oi the longest field list. 
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RECORD SYSTEM_OESCRIPTO~_FORM 

IN_USE BITLll• 
MEDIA 0ITC1), 
LOCK BITCll• 
IN_PROCESS BIT<lJ, 
INITIAL BITClJ, 
FILE_OBJECT BilClJ,. 
DK_FACfOR 81TC3>• 
SEG_PG BITC7), 
TYPE BITC4J,. 
[ AODR BITC36) 
I FILLER 6IlC12J, 

CORE BITC24l 
,h 
LEN BITC24JJ 

[)£CLARE 

3-16 
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SYSTEH_0£SCRIP10R SYSTEM_DESCFIPTGR_FORMJ 

If SYSTEM_OESCRIPTO~.MECI4 
THEN READ_TO_MfMORYJ 

----~--- .. -- 31 Record Identifier Tvoe " ...... _.__._ . ._ .. > 

>--------- Structured Field list ----------------------------1 

)<------------------------- ,. --------------------------· 
I 

----- level Number -- Str~ctured field Identifier -- Type -----J 

-------- Identifier -----------------------------------------1 
I I 
I J·- DUMMY -----·I 
I 

I 
1-- REMAPS -- Identifier --t I 

I 

I-·--- FILLER ------------------------------------------· 
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RECORD 01 MEMORY_LINK BIT<MEMORY_LINK_SIZEJ, 
02 Ml_DI~K OSK_AOORr 

BITC47J, 
ADORE SS• 
BITC16>• 
BITt6), 

OZ ML_GRCUP 
03 Mt_POINlER 
03 Ml_JOB_NUMBER 
03 Mt_lYPE 
03 Ml_SAVE 

02 Ml_SI2E 
02 Ml_PRIORITY_FIELD 

03 ML_DK_INTERVAL 
03 Ml_CU~RENT_DK_INT 
03 Ml_INCOMING_PRIORITY 
03 Ml_RESIOENCE_PRIORITY 

04 ML_RP_WHOLE 
04 Ml_RP_FRACTION 

02 Ml_FRCNT 
02 ML_BACK 
02 ML_USAGE_EITS 

03 Hl_FfiEVIOUS_SCAN_TOUCH 
03 ML_CURRENT_SCAN_TOUCH 

BITC1>• 
BIT C2.t+ l, 
BITClOJ. 
BITC10l• 
BITClOJ, 
BITC5l• 
BIT<SJ, 
BITC4J, 
BIT<tJ, 
BITC24J, 
BITC24l• 
BITC2), 
Blf(l)P 
BIT C 1); 
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f The above structured record in the preferrec form appears as: 

RECORD MEMORY_LINK 
Ml_CJSK 
ML_GRDUP 

Hl_FOINTER 
Hl_JOE_NUMBER 
Ml_ TYPE 
Ml_!AVE 
END• 

ML_ SIZE 
Ml_PRIORilY_FIELO 

Ml_DK_INTERVAL 
ML_CURRENT_DK_INT 
Ml_INCOMING_PRIORITY 
Mt_RESIDENCE_PRIORITY 

Ml_RP_WHOLE 
Ml_RP_fRACTION 
ENC 

ENOP 
Ml_FRCNT 
ML_BACK 
HL_USAGE_BITS 

Ml_PREVIOUS_SCAN_TOUCH 
ML_CURRENT_SCAN_TOUCH 
ENDJ 

DSK_AODR, 
RECDRO 
ADDRESS, 
BIT<l6), 
BITC6J, 
BIT(l) 

8ITI24J, 
RE CORO 
BIT<lOJ• 
8ITCIOJ, 
BIT CS), 
RECORD 
BIT(4), 
BIT<l> 

911(24), 
BITl24l• 
RECORD 
BIT<ll• 
BIT Cl> 

CONSTANT MEHORY_LINK_SIZE = TYPE_LENGTH CHEMORY_LINK); 



06/28/8~ 

BURROUGHS CO~PORATION 

COMPUTER SYSfEHS GROUF 
SANTA BARBARA PLANT 

ifI QECL&BAilllli 

COMPANY CONFIDENTIAL 
81000 SOl2 COMPILER 

p.s. 2228 3519CCJ 

----- SET ---------- Set Identifier ----------------------------------> 
>---------------------------------------------------------------------> 

I I 
t-- C -- Set Size -- l --1 1-- ~EMBER -· C -- Member Size -- l --J 

le-------------------- , ----------------------------1 
>---· = ----- Member Identifier -------------------------------------• 

J I 
1-- = -- ~eaber Value --1 

The Set Declaration js used to define the members of a set. Each 
member is given an orcinat value, in ascending order• beginning 
with zero. CSet members are very similar to Pascat•s Scalar Jype 
constants). 

CHARAClER_SET is a predefined Set type whose 256 members are the 
EECOIC character set. lhe oredefined type EOOLEAN is a member of 
the predefined Set = FALSE• TRUE. Hence FALSE has the value ~ 
and TRUE the value 1. 

See also MEMBER Of in TYPES Section. 

Example: 

SET SYMBOL_KIND_SET = 
INVALID, 
NUMBER' 
STRI~G, 

IDENTIFIER, 
SPECI4LJ 

DECLARE 
NUMERICS 
ALPHAS 
SPECIALS 
SYMBOL 
OPERANDS 
CH 

CHAR~CTER_Sflr 

CHARACIER_SET• 
CHARACTER_SET• 
MEMBEF OF SYMBOL_KIND_srr. 
SYMBOL_KIND_SET• 
CHARACJERClJ; 

OPERANDS := CNUMBER1 STRING~ ID£NTIFIER1J 
NUMERICS := ["On• ftl"' fl2"r "3~, "~·, ft5w, "6,• "1"• wa•. "9•]; 
ALPHAS := C"A• TO •J•, "J" TO nF", "S~ 10 "Z"J; 

If CH IN NUMERICS 
THEN SYMBOL := NU~BER; 

ELSE If CH IN ALPHAS 
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THEN SYMBOL := IDENTIFIERJ 
ELSE If CH = ft•nn 

THEN SYMBOL := SJRINGJ 
ELSE If CH IN SPECI-LS 

THEN SYMBOL := SPECIAL; 
ElSE SYM3DL := INVALIDJ 

IF SYMBOL IN OPERANDS 
THEN GET_OPERANOJ 
ELSE CASE SYMBOL Of 

SPECIAL : GET_SPECIAL; 

3-20 
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INVALID : ER~OR C"INVALIO SYMBCL"); 
ENO CASE; 

Note that the compiler performs some checking to see that sets 
and members are not accidentally misused. A member declared 
~ Hhin a Set Declaration belongs only to its parent set. Any 
single character value can belong to any character set. fixed or 
bit values can belong to any bjt string• or any constant set 
consistinq only of fixec ano bit members. 

See also CHR and ORO in STANDARD FUNCTIONS Section. 

Syste~ progra~s which ffi2nage persistent diS' structures• or whjch 
interface with hardware using predefined bit formats# •ay 
sometimes need to specify exact field widths er explicit member 
values for sets. In these cases• the compiler's default values 
or container-size mav be overridden by the programmer• by 
includinq Set size, Memter Size, or Member Value in the SET 
declaration. 

Note that if one Member Value js specified, then all Member 
Values must ~e specified. Also~ the Member Values must be given 
in ascending order. 

For e>rampte: 

SET review_kinds C128l ~EMBER C€l -
o.aor = o. 
or = 4., 
good = 6 fl 
qr eat = 9.~ 

rave = 10. 

RECORD review-record 
responses review_kinds, 
my_opinion MEMBE~ Of review_kindsJ 



06/28/84 

BURROUGHS CORPOBATION 
COMPUTER SYSTEMS GROUP 
SANTA BA~BARA PLANT 

3-21 

CO~PANY CONFIDENTIAL 
81000 SOL2 COMPILER 

P.S. 2228 3519(C) 

In this record, the "responses" field will be 128 bits wide~ and 
the "my-opinion" field wilt be 8 bjts wide. 
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I<--------------------- 7 ------------------J 
DECLARE ------------ Identifier ------------ Type ---t 

I 
1-- < -- Ident1fier L1st -- 1 --1 

I<----------- ~ -----------1 
------------------------ Identifier -------------------------! 

The Declare Statement allocates memory storage for variables and 
defines their tvpe. 

If the type size and/or the array bount of <Tvoe> is a 
non-constant expression• tten the declaration will be considered 
a dynaeic declaration. Cynamic variables are not allowed at 
lexic level O. Dvnamic variabtes wilt be allocated a descriptor• 
and space will be allocated tor the variables on procedure entry. 

Paged arrays are atlowec at any texic level. They will be 
allocated a descriptor,. and their memory space will be allocated 
from dynamic me~ory as needed. 

Static varia~les will be allocated space in memory and will not 
have a descriptor. 

Reference variables do not have space allocated, but get a 
descriptor allocated that may be REfERed to some data space. 

Example: 

DECLARE 
I 
(J,. Kl 
A C 10) 
R REFERENCE 
P C1024l PAGED Cl6J 

fIX£O,. 
CHARACTER C 10)11' 
fIX£D,. 
FIX £0, 
f IXEO; 
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Actual Procedure Ceclaration ----------·------------------• 

' 1-- FORWARD ------ Procedure Head ---1 
I 

t·- EXTERNAL --1 

--- Procedure Head --------------------------------------------> 
I 

1-- Declarations --1 
I I 
J-- Body --1 

>-- END --- Procedure Identifier ------------------------------1 

--- PROCEOU~E --- Procedure Identifier ------------------------> 

>---------------------------------------------------- ; -----> I f I 
• - ... Par am et er l. i st - - I 1-- Type --:1 

>--------------------------------------------------------------· 
I 
1-- For11al Parameter Declaration 

J 
; --1 

---~---- ... - ( Identifier list --- > ---------------------• 



06/28184 

8URROUGHS CORPOHATION 
COMPUTER SYSTEMS GROUP 
SANTA B~RBARA PLANT 

3-24 

COMPANY CONF!OENTIAL 
B1000 SDL2 COMPILER 

P.S. 2228 3519{CJ 

)<-------------------------- ; ---------------------------1 
1 

I<----------------· • ~-------------1 I 
1 1 

------- FOR~AL --------------- Identifier --------- Type ------1 
I J m 

I- fORMAL_VALUE -i I· t ·Identifier List • } -J 

Jc----- ~ -------1 
1 

------------------------ Identifier -------------------------• 

The Procedure Declaration is used to define a program fragaent 
and to associate it with an identifier• so that it can be 
activated by a Call State~ert or Typed Procedure Catt. 

Declarations within a procedure only have the scope of that 
procedure Ci.e. when the <END Procedure Identifier> is 
encountered thev are no lcnger accessibte to the programmer). If 
a procedure needs to be catted before it is declaredP a FORWARD 
declaration must be made to define it and its formal parameters. 
If the procedure is declared in another proqram unit (see 
SEPARATE COM?ILATIONJ, then an EXTERNAL declaration is needed. 
EXTERNAL declarations are only allowed at Lexie tevel o. 

?rocedure declarations ~av te nested to a maximum of 15 levels. 

fhe order of declaration of formal parameters must match the 
order jn <Parameter List>. 

If a parameter is declareo FORM~l_VAlUE, a copy of the data wilt 
be made, and the ori~inal data will te preserved. Arrays and 
file pointers mav not be declared fORMAl_VALUf. 

If a formal parameter is a Reference or Pointer variable~ its 
address or tength may be adjusted inside the pracedure via a 
REDUCE or REFER state~ent. However these adjustments will only 
affect the parameter within the procedure body~ and vanish on 
procedure exit. 

If a parameter is declared ~s an Array~ then any actual argument 
passed to the procedure must atso be an Array~ though it need not 
be of the same type or size. 
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Note that no type ccercion is done for either FORMAL or 
FORHAL_VALUE parameters, unless they are declared as Records. 
For non-Record type parameters• actual arguwents passed in a 
procedure call will mairtair their originally declared type• and 
the type from the parameter decta~ation wilt be ignored. No type 
checking is done unless t~e parameters are Sets or Members~ in 
which case a syntax error wilt he given if the actual argument is 
not of the same type as the correstonding narameter declaration. 
If a para~eter is dectared as a Record, then any actuat argument 
p a s s e d t o t he p r o c e d ur e mus t be o f t he s am e l e n g t h • t h o u g h i t 
need not be of the same type. 

Example: 

FORWARD PROCEDURE ACPlJ 
FOR MAL P F IXE o.; 

PROCEDURE B<P H 
fOiH-1Al P FIXED:; 

• 
ACftH 

ENO Bi 

PROCEDURE ACP H 
FO~MAL P FIXED; 

• 
BC?H 

END A; 

PROCEDURE MAXCX•Yl FIXEOJ 
FORMAL CX.Yl FIXEOJ 
IF X>Y 

THEN RETURN x; 
ELSE RETURN y; 

END MA.X.; 

\ 
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----- Statement List ----------------------------------------) 

iIAI~~IBI LJ~I 

l<---~--~~--~-~---~-~~~--~--~~~-~--1 

------------------------------------ ; ------------------------· 
J I 
1-~ Assiqnment State~ent --1 
j • 

1-- Call Statement --------1 
4 
a-- Case Statement --------1 
J 

1-- Oo Statement ----------t 
a 1 
1-- For Statement ----------1 
I 
t-- If Statement ----------1 
I 
•-- Refer Statement -------1 
I 
a-- Reduce Stateaent ------1 

1-- Repeat Statement ------1 
• J-- Return Statement ------1 
J 
t-- Stop Statement --------1 
j 

1-- Swap Statement --------1 

' 1-- Undo Statement --------1 
I 
1-- White Statement --------1 
I 
s-- With Statement --------1 
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-----------------· 
The Assignment Statement is used to store a vatue into a 
variable. If both fields are of type Character• then the move 
will be done h·om left to f'ight with blanjc-Hll;ng on the right 
if the destination field is longer than the source field. If 
either of the fields is not of type Character~ then the move will 
be done from right to left, with zero-filling on the left if the 
destination field is longer than the source f ietd. 

Care snould be exercised when the source and destination fields 
overlap. since data is moved only three tytes at a time in the 
direction indicated by the operand types. To avoid unexpected 
results, the destination field of an overlappinq assiqnment 
should be parenthesized• eg. SUBSTR CA~ ll := <Al. 

See also Put File Attribute in INPUT/OUTPUT 5ectjon. 

Example: 

DECLARE 
CAP B• C> 

A:= B + c; 

DECLARE 
BIGNUM 
L ITTLENUM 

fIXEDi 

BIT C24J, 
B.H C16J,. 

BIG STRING 
LITTLESTfH NG 

CtiA RA CTER { 5) • 
CHJ\FACTER C2H 

BIGSTRING ··- "ABCDE"; ···-
LITlLESTRING ·- BIG SIRING; % .. -
BIGSTRING ·- lITTlESJRING; % ·-
B IGNU M ·- Ql76325ld; .. -
LITTLENU'1 ·- BIGNUM.i % ·-
BIGNUM --- LITTLENUM; % ·-
BIGSTRING ··- " tt• % . - !I' 

BIGNUM ·- '" ft,. % ·- ll 

BIGNUH ·- o; % --
LI TTLESTiHNG ·- o; % . -

Sets l ITJLESTRING to "'AB" 
Sets BIGSTRING to "AB n 

Sets LITTLENUM to ~3251;) 

Sets SIGf\l.Jt' to Gl oo 32s1 a 

Sets BIGSPHNG to " " 
Sets BIGf\Uf' to aoooo4oa 
Sets BIG NU M to ~000000~ 
Sets LITlLESTRING to aooooa 
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Procedure Identifier ------------------------------------• 

a-- C -- Parameter List -- J --1 

I<------ , ------t 
-------------- Exoression -----------------------------------1 

fhe Call Statement is usea to activate an untyped procedure that 
nas b~en deC'lared with a Procedure Declaration. There must tte an 
Expression in the Parameter list for every For«al Parameter 
declared. 

Example: 
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------ Unlabeled Case Statement -----------------------------1 
I 
1-- labeled Case Statement ----t 

C~SE Expression ; Statement List ----------> 

>------------------------------------------- END CASE -------1 
I 
1-- ELSE 

t 
Statement --1 

The value of Expression is used as an index into State•ent List. 
Suppose tnere are N Statements in Statement List. If Expression 
has a value between 0 and N-1, then the ccrresponding Statement 
will be executed. If the value of Expression is out of range, 
then the Statement fellowing the ELSE will be executedP or if 
there is no <ELSE Statement>• then a run·ti~e error will be 
generated. Once the selected Statement has been executed• 
control is passed to the statement fotlowing <END CASE>• unless 
the selected Statement was an Undo or a Return. 

Example: 

C~SE 1; 
HEX ·- "0"; ·-
HEX ·- "1"; ·-
HEX ·- "2"; ·-
HEX ·- "3"; ·-
HEX ·- •4n; ·-
HEX ·- "5"; ·-
HEK ·- "6"; ·-
HEX ·- "l"i ·-
HEX ·- "8"i ·-
HEX ·- "9"; ·-
~x ·- "A"J ·-
HEX ·- "B"; ·-
HEX ·- new; ·-
HEX ·- "D"; --
HEX ·- "E"i ·-
HEX ·- "f"J ·-

END CAS£i 
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Of ------------------------> 

>---- Labeled Statement list ------------ END CASE --------1 

l<----------------------------------------------------1 
------ Label List . . Statement 

>--------------------------------------------------------------· J 
t-- ELSE 

I 
State1ent --1 

I<----------------- p -------------------) 

----- Constant ----------------------------------------------• 
I 
1-- TO Constant --1 

The labeled Case Statement selects for execution that statement 
whose la~el is equal to the value of Exoression. If no statement 
has a Label that is ecual to the value of £Kpression• then the 
Statewert following the ELSE is executed, or a run-time error is 
qenerated if there is no <ELSE Statement>. After execution of 
the selected Statement control passes to the statement following 
<END C~SE>• unless the selected State•ent was an Undo or a 
Return. 

Eacn label must be within the range 0 tc 255• and may be of any 
type. If TJ is used in a case label, the first constant must be 
less than or equal to the second constant. Duplicate labels are 
not allowed. 
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DECLARE 
CH 
CH_TYPE 

CASE CH CJF 
190" TO l, 9 ,. 

CH_ TYPE 

CH_ TYPE 

CH_f YPE 

CH_ TYPE 
ELSE 

CH_ TYPE 
END CASD 

CHARACTER C 1 h 
HEMBEF OF TYPE_SETJ 

·- NLMEfUC; ·-
·- SEMICClCN; ·-
..,_ CCMt'Ai ·-
·- P AREN; ·-
·- Ut\KNOWN; ··-
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81000 SDL2 CO~PILER 
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DO ---------------------------------·~-----~----- ; ---> 
J I 

1-- Oo Group Identifier --1 J-- FOREVER --t 

>-- Statement List END --------------------------------1 
1-- Do Group Identifier --t 

The Do Statement allcws a list of statements to be grouped 
together. If fOREV£P is present contf'O'l will be passed back to 
the fjrst statement from the end of the statement list. If 
FOREVER is not present, the~ control will be passed to the 
state~ert following the <END Do Group Ieentif ier>. The Do Group 
can be exited with an Unao or Return statement. 

E.>eample: 

DECLARE 
I FIXED, 
A CARRAY_SIZ£l FIXED1 

I:= o; 
DO INIT_A FOREVERJ 

If I = ARRAY_SIZE THEN 
Do; 

I:= o; 
UNDO INIT_A; 

END; 
HI):= Ii 
I:= It- 1; 

END INIT_Ai 
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For· 

For 

Range ---·---
t 

Ranqe --· 
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Statement ,..,_ . .-._ ·-;- .. , 

·-- Control Variable := --- Start 10 -------- Stop ---1 
I 

t-·· OCWNTO --1 

The Control Variable must be a simpte variable of type Fixed. 
Start a~d Stop ~ust be Expressions, and will be coerced to be of 
type fixed. Start and Stop will be evatuateo and then Control 
Variable will be initiati2ed to the value of Start. Statement 
w Ht be executed for each value of Control Variable between (and 
incluriirgJ Start anc Stop. The Control Variable will be 
incremented <TO> or decremented COOWNfQ) by one after each 
iteration of the loop. 

Exa111ple: 

DECLARE 
I 
A CUH>> 

FOR .I:= iJ TO 4 
ACIJ:= 1; 

f IX ED,. 
FIXED; 

% wilt be executed 5 times 

fOF I:= 99 COWNTO 0 
ACD:= o; % will be executed 100 times 

FOF I:= 2 TO 1 
ACI>:= 1coo; % will never be executed 
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--- Co~trol Variable --- IN --- Set Expression ----------------1 

The Control Variable must be declared as a mewber of a sat. The 
Set EKoression can be ary legal set expressian of which Control 
Variable is a member. for each membEr of Set Expression, 
Statement will be executed w~th Central Variable set to the value 
of the member .. 

Exampte: 

Note : 

SET S = APPL£• BANANA~ ORANG£, PINEAPPLE; 
DECLARE 

FRUIT ~EMBER OF 5, 
MY_fAVORITES s~ 

YOUR_fAVORlTES s; 

MY_FAVORITES := CORANGE, BA~ANAJ; 
YOUR_FAVORITES := [ORANGE~ APPLElJ 

FOR FRUIT IN MY_FAVORITES UNION YCUR_FAVORITES 
EAT <FRUIT>; % will eat apple, banana 

% and crange once for each 

r\ny modification of the Set ~e111ber C,ontrol Variable or the Set 
Expression within the loop will not alter the looping. Hence~ 

FOR FRUIT IN MY_f ~VORIJES oo; 
EAT CFRUITH 
MY_FAVORITES := []; 
ow; 

FOR FRJIT IN MY_FAVORITES no; 
EI'\ T Cf RU ITH 
FRUIT := APPLE; 
£ND7 

% 
.% 
% 

% 
% 
% 

w~lt 
and 
each 

will 
and 
each 

st i l l eat banana 
orange one a for 

st i t l eat banana 
or anqe once for 
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Statement -------------> 

>--------------------------------------------------------------1 
ELSE Statement --1 

The Statement following the THEN is executed if Expression yietds 
a true result. If Expression yields a false result then the 
Statement following the ELSE is executed1 if the ELSE is present. 

When using nested IF statements~ an ELSE witt be· matched to the 
closest p~eviously unmatched THEN. 

Exa~ple: 

DECLARE 
MAX 
VALUE_l 
~ALUE_2 

FIXED~ 

FIXED• 
Fixro; 

IF VALUE_l >= V4LUE 2 THEN 
MAK:= VALUE_l; 

ELS£ 
MAi:= VALUE_z; 
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REDUCE Obfect Peference Variable ·-·----------------> 

>--------------------------------------------------------------> 
j 

1-·- SETTING 

>---- UNTIL 
I 
1-

Result Reference Varial:He --1 

FIRST ---------- = 

LAST 
I 

- I 
I I 
I 1-- <> 
J 

j i 
,1- NOT -J 

J J 
- - ) f 

• IN - - I 

Express 1 on --> 

>--------------------------------------------------------------· 
I 
I - - ; 0 N £ GS_ C Y Cl E ----- Statef!ent --1 

J-- ON EDS --------1 

The Reduce Statement is an efficient ~ethoa of scanning character 
strings. The execution of a Reduce statement does not change any 
aata; the reference varjables are adjusted to point at a 
substring of the original string. The Red~ce statement scans 
from left to right if FIRST is specified and from right to left 
if LAST is specified. After executjon of the Reduce statement 
the Object Reference Variable is left describing the substring of 
the orignat Object Reference Varjable that meets the condition of 
the reduct Lon .. 

If the SETTING ·option is si:;eci fied the Result ~eference Variable 
will describe the substring of the original string that did not 
meet the condition of the reduction. 

If the condition cf the reduction is = or <>, the Expression must 
be a character string. It should be noted that only the tirst 
three characters of the Expression are ccmpared to the string• 
but the tenqth will be used to test for end of string conditions. 
If the condition of the reduction is IN• the Expression ~ust be a 
SET of characters CSee SET CECLARATION Sectiorl. 
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If ON EOS_CYCLE or ON EDS is specified, Statement will be 
executed when the lergth of Object Reference Variable has been 
reduced to zero. After completion of State3ent• control will be 
passed to the next stateroent if the ON concition was EOS• or if 
the GN condition was EOS_CYCLE and the length of Object Reference 
Variabte i~ stitl zero. If the ON condition was EOS_CYCLE and 
the Object ~eferance Vari~ble is not of length zero after 
executinq Statement, then control will be passed back to the 
Reduce Statement. 

Example: 

DECLARE 
NU~ERICS 
4LPHA5 
SOURCE_TEX T 
TEXT REFERENCE 
TOKEN REFERENCE 

CH AR AC T £ R _SE T 
CHARACTER_SET 
CH JRACJ£fH72), 
CHARACTER, 
CH ARACTER.i 

PROCEDURE NEXT_RECOROJ 
READ SDURCEFILE CSOURCE_TEXJ); 
~EFER TEXT TO SOLRCE_lEXTJ 

ENO NEXT_RECOP.Oi 

ALPHAS := CHAR_TAELE (DJBCOEFEHIJKLMNOPQRSTUVWXYZ")J 
NUMERICS := ["Ott TO "5"lJ 

riEDUCE TEXT UNTIL FIRST <> fl "; 

ON EOS_CYCLE NEXT_RECORQ; 
IF SUBSTR CT EXT~ c,. 1 J IN NUMERICS THEN 

REDUCE TEXT SETTI~G TOKEN UNTIL FIRST NOT 
ELSE If SUBSTP CTEXJ, O• 1> IN ALPHAS THEN 

REDUCE TEXT SETTING TOKEN UNTIL FIRST NOT 
£LSE DO SPECIAL_CH4RACTERJ 

REFER TOKEN 10 SlBSTR <TEXT~ o. l)J 
REFER TEXT TO SUBSTR CT£XT, 1J; 
END SPEClAL_CH~RACTER; 

% A 

IN NUMERICS; % 8 

IN ALPHASi % C 

Assume SOURCE_TEXT contains n If X = 999 THEN " and TEXT 
h a s b e en r e f ere d to SO l R C E_ 1 E .X I • A f t er e x e c u t 1 o n o f t h e RE D IJ CE 
at line %A, TEXT wilt describe "If X = 999 THEN "• As the 
first character of TEX.1 is 1n the set ALPHh the REDUCE at line 
%C1 will be selected. After execution of this statement~ TEXT 
will describe ft X = 999 lHEN " and TOKEN witt describe 
" tF". 
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Referee ---------------1 

The Refer Statement is used to change the address Cand possibly 
the length and tyoel of a reference variable, reference field~ 
pointer variable, or pcinter field to map the data of another 
variable. It is also used to assign a file to a ·file pcinter. 

If the Referent is a Reference or Pointer variable• then Referee 
roust be an Address Generator. Onty untyped or zero-length 
reference variab1es can ha~e their length and tyoe modified by a 
Refer statement. Pointers and typed reference variables wilt 
at.ways retain the tyoe and length from their original 
declaration,. and may orly be RF.ffHed to obiects with the same 
length .. 

If Referent is a File Pc1nter,. then Referee must be a fHe. 

Nate·: REFERENCE or PCINTER arrays are not allowed in the REFER 
statement. 

Exa111pte: 

Note: 

FILE INFILE CKIND=DISKJJ 

DECLARE 
F 
TEXT 
BUFFER 

f!LE_POINT£R~ 
REFERENCE, 
CHARACTER C80H 

REFER TEXT TO BUFFER; 
REFER f TC INf IlEJ 

REFERENCE or POINTER arravs are not allowed in the REFER statement. 
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Expression ---1 

Statement List will be executed repetitivelr until Expression 
returns a true result. The exit conditio~ is tested at the end 
of each loop, so Statement list will be executed at least once. 

Exanpte: 

REPEAT 

DO_SOMETHING; 
If ENO_CONOITION 

f HEN DONE := TRUE; 

UNTIL DONE; 
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----- RETURN ------------------------------------------------1 
1-- Expression --1 

The Return Statement allows an explicit return from a procedure. 
If the procedure is typed then Expression must be present and 
witl be the value returneo from the procedure. If the procedure 
is not typed then the presence of Expression is an error. An 
i~plicit return is generated by the compiler at the end of every 
procedure. If the procedure is typed a vatue matching the 
procedure's type is retLrred CO if Fixed, Bit• or Record, and a 
null string jf Character). 

Example: 

PROCEDURE p; 
• 

£ND p; 

PROCEDURE Q FIXEDJ 

FETURN o; 
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----- STOP -----------------------------·--------------------t 
1-- Expression --1 

The Stop Statement ~itl generate a terminate com~unicate to the 
MCP to end the execution of the program. Expression is intended 
for use by compilers to ccamu~icate the number of svntax errors 
to the MCP. 

£.Kample! 

ST op; 
$TOP SYNTAX_ERROR_COUNJ; 



06126/84 

BURROUGHS co~i?ORATION 

COMPUTER SYSfEMS GROUP 
SANTA B~~BARA PLANT 

----------- Selector 
,._. ·-. 

4-11 

COMPANY CONFIDENTIAL 
01000 SDL2 COMPILER 

P.S. 2228 3519<Cl 

------ Selector 
.... __ ._,.. __ .__._, 

The Swap Statemgnt will exchange the values of the two fields 
without using an intermediate variable for temporary storaqe. If 
the fields are of uneaual tengt~s then the shorter tength will be 
used for both fields, and the trailing part of the longer field 
~ill renain unchanged. 

Example: 

BUffER BU ff ER_z; 

is equivalent to: 

TEMP := BUFfEr_H 
BUffER_l := BUffER_2; 
BUFFER_2 := JEHPJ 
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----- UNDO --------------------------------------------------1 
t I 
J-- Co Group Identifier --1 

If a Do Group Identifier is specified' then the Undo Statement 
transfers control to the end of the Oo Group by that name. If a 
Do Grouo Identifier is rot specified~ then control will be 
transferred to the end of the current Do Group. 

£xample: 

OE Cl fl RE 
I fl)fQ, 
A CARRAY_SIZE> FIXED; 

I:= o; 
DG INIT_A fOREVERJ 

If I = ARRAY_SIZE THEN UNDO INIT_AJ 
ACil:= 1; 
I:= I • H 

ENO INIT_U 
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Statement ------~-------1 

Statement will be executed repetitively while the Expression 
yields a true result. Expression is evaluated· before each 
iteration~ so if Exrression is initially fatse then Statement 
will never be executed. 

Example: 

OE CLARE 
I f I~ED1 
A CARRAY_SIZEl f IXEOJ 

I:= o; 
WHILE I < ARRAY_SIZE 

1rn; 
iHI>:= H 
I:= I • li 
EN Di 
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-- HITH ----------·--- Selector ------------------------- Statement -
I 

I<---------- , --------------·---------1 I 
I 

1---- Alias Identifie' -- AS -- Selector ----1 

Selector must be a record variable. The With Statement opens a 
new scope containing the field indentifiers of the Record tvoe of 
Sel.ector. 

Inside Statement a fielc of Selector is selected by specifyinq 
onlv its field namelJ' without preceeding it with the entire 
:ielecto-r expression. 

If a named field is foura in more than one of the Selectors. then 
it is considered to belong to the tast Selector specified in the 
1'ith statement. 

If an Alias identifier is used, it may stand for Selector within 
the body of the WJTf block. The alias aay not redefine any 
currently defined identifier. The alias becomes again undefined 
on eKit of the WITH statement. 

Example: 

? CI). FI£LD_l := x; 
P< Il .• F I£LD_2 := H 
P{IJ.FIEU:_3 :=z; 

1s eQuivalent to: 

£xampli3: 

WITH PC!} oo; 
fIEliJ_l :=x; 
F IELD_2 ·:=Y .; 
fIELD_3 :=li 
END? 

1s eQuivatent to: 

WITH A WITH B WITH C 
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If an Alias identifier is used~ it may stand for Selector within 
the body of the WITH blcck. The atias may not redefine any 
currently defined identifier. The alias becomes aqain undefined 
on exit of the WITH state~ert. 

Example: 

Job_array CThis_jobJ.Mv_entrv~recor~.My_name :="Fred"; 
Job_array Clhis_jobl.My_entry_record.My_id := This_job_id; 
Job_array <This_jobl.My_entry_record.My_time := Current_time; 
Job_arrav CThis_jobJ.~y_entry_record.My_id := This_job_idJ 
Process_entry_recor~ CJob_array <This_jcbJ.~y_entry_recordJ; 

is ea~ivalent to: 

WITH This_entry AS Job_array CThis_jobJ.My_entrv_record DOJ 
Tbis_entry.My_nase := "fred"J 
I his_ entry. M v _id := 1 his_ i ob_ id; 
This_entry.My_ti~e := Current_time; 
Process_entrv_record CThis_entryJ; 
EN Di 

Warning: In both forms of the WITH statement7 each Selector 
location is evaluated once, at the point where it is named- Any 
subsequent change in the selection path <like changing an array 
index or re-referrjng a reference variable) will not affect the 
with object. Thus, in the above example, changing the value of 
This_ job inside the body of the WJTP. bl eek will have no affect on 
the meaning of This_entrv• nor on the co~respondinq anonymous 
with ohiect in the non-alias version. 
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Expressions are the rutes for calculating a value using 
constants, variables~ functions. and operations. The 
ccnventionat rules of left to right evaluation and operator 
precedence are observed• as indicated bv the syntax graphs. The 
tallowing list summarizes the SDL2 precedence rutes by listinq 
the operators in Grder cf decreasing precedence. 

• 
< 
NOT 
AND 
OR 
r; A J 

<unary) 
I MOD 

(additive) 
<= > >= <> 

CANO 1NTE'1SECT 
COR EXOR UNION 

CONT A I NS 

1<--------------------------1 
Cat factor -----------------------------------------------1 

I 
1-- CAT Cat Factor --1 

lhe CAT operator will ccncatenate two fields together as one 
field. The resulting type will be Character if both fields are 
Character; for atl other combinations it will be Bit~ 

BUFFER:= DECIHALCLINE_NUMBER,41 CAT ":" CAT TEXT CAT ~:"J 
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Jc----------------------·-------~--J 

Or factor -----------------------------------------------1 
t-- OR ----------- Or factor ---1 
I 
J-- EXOR --1 
I 
J-- UNICN ·-I 
I 
J-- COR --J 

The oR/EKOR operation performs a logical bitwise OR/EXOR of two 
operands; the result will ;lways be of type Bit. UNION oerforms 
a set union of two operanos, and is functionally the same as an 
OR. COR oerfomes a shcrt-circuited OR of two operands. If the 
tirst operand is True# the result is True and the second operand 
is not evaluated. If the first operand is False• the result is 
the value of the second operand. 

Exampte: 

DECLARE 
CALPHAS, 

NUMERICS, 
AlPHA_NUMERICS) CHARACTERS_SET; 

ALPHAS:= { "0" 10 "5" Ji 
NUM£~ICS:= [ n4n TO "I"• •J" TO "Rfl• "S" TO wz" JJ 
ALPH~_NUMERICS:= ALPHAS UNION NUMERICS; 
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]<---------------------------------· 
And factor ----------------------------------------------• 

I-· ~NC ---------- And Factor --1 
I 
1-· IN1£RSECT --t 
I 
1-- CANO -------1 

The AND operation performs a logjcat bitwise ANO of two operands; 
the result will always be cf type Bit. The INTERSECT operation 
performs a set intersection of two operands and is functionally 
the saffe as an ANO. CANO performs a short-circuited AND of two 
operands. If the first operand is False the result is False and 
the second operand i! not evaluated. If the first operand is 
True, the result is the value of the second operand. 

Example: 

SET SUITS - ctues~ OIAMONDS· HEARTS~ SP~DEs; 

OECL~R£ 
CPLAYER_A, PLAYER_B, MATCHING_SUITS> SUITS 

MATCHING_SUIJS:= PLAYER_A INTERSECT PLAYER_B 

IF I < ARRAY_EOUND (AJ CANO ACll = 10K£N 
THEN DISPLAY c•ro~EN fOUND"lJ 
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l<----------------------------1 
----------- Relational Factor --·------------------------------) 

I I 
t- NOT -I 

J 
1-- = ------- And factor --1 

1-- <> -----1 
I 

1-- < -~---1 

1-- > -----· 
l 
J-- <= -----1 
I 

1-- >= -----1 
J 
1-- IN -----J 
I 1 
t·- CONTAINS -I 

The relational operators lea~e a result that has a value of 1 if 
the cordition is true or C if the condition is false. The NOT 
operator will perform a logicat NOT on one cperand1 and witl have 
the same type as its single cperand. 

The IN operation tests whether the first factor Ca set element> 
js a member of the second factor Ca set). The CONTAINS operation 
tests whether the first factor Ca setl contains the second factor 
<a setlr that is, whether the second set is a subset of the first 
set. 

Example: 

A = B 
X IN Cl TO 41 
CR£D, YELLOW1 GREEN, BLUE] CONTAINS £RED• BlUEl 
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l<------------------------------1 
~dd factor ------------------------~---------------------• 

1-- • -------- Add factor --1 
I 
1-- --1 

The + and operations perform 2~ bit• 
arithmetic on two operands. If either operand 
bits, only the rightmost 24 bits witt be used. 
be Fixed if ~oth operands a~e Fixed, otherwise 
3it(24). 

Example: 

,A + B 
A - B 

two•s compitement 
is longer than 24 

The result wHl 
it wilt :>e a 
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1<----------------------------------1 
Multiply factor -----------------------------------------1 

! 
J-- MOD ----- Multiply factor --1 

1-- * ----· 
I 
1-- I ----1 

The MOD * and I operators perform 24 bit~ two~s comotement 
arjthwetic on two operands. The resutt will be Fixed if both 
operands are fixed• otherwise it will be BitC24J. Division 
yields an integer result, ignoring the remainder Ci.e. 9/4 = 21. 
The MOD operation is division resulting in the integer value of 
the remainder Ci.e. 9 ~OD 4 = 11. 

Example: 

A MOD E 
A * 8 
A I B 
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-------------------- Selector -------------------------------• 
J J I 
I - .. + - -1 ·-- lyped Procedure Call ------1 
I I f 

·-- --· J-- Standard function ---------1 

·-- literal -------------------1 
I 
J-- Set Constructor -----·-----1 
I 
1-- Fite Identifier -----------1 
1-- Get file Attribute --------1 

1-- ~ssignment Expression -----1 
I 
1-- Case EKpression -----------1 
I 
t-- If Expression -------------1 
I 

·-- ( Expression 
) --· 

The unarv - operation will negate the value of an operand. The 
unary + does not change the operand. 

~Literal may be either a fixed Number, a Character String~ or a 
Bit Strinq. See SDl2 LANGUAGE Section for details. 

See INPUJ/OUTPUI Section for file Identi tier· and Get Fi le 
Attribute. 
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l<----------------------1 
Variable Identifier -------------------------------------• 

' 1-- field Selector ---- I 
1 1 
I -- Arr a y Subscript --1 

• field Identifier -----------------------1 

__________ .____ ( 
Exi:ression ) ----·------------------· 

4 Selector is an Address Generator which identifies a variable or 
a subfield of a variable. 

If an 4rray is referenced with a subscript that is less than 0 or 
qreater than or euual to the array bounc a ru~-time error will be 
generated. 

EKampte:. 

RECORD Rl 
LEN 
OFFSET 

RECORD R2 
IDS ClJl 
f YPE 

DECLARE 
A CllJ) 

FIXED~ 
FIXEOi 

Rl, 
fIXEDi 

ACIJ.IDSCJl.LEN:= OJ 
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Procedure Identifier ------------------------------------• 
I 
1-- < -- Parameter List -- > --1 

A Typed Procedure Call is used to call a procedure that returns a 
value, and to use that value in further Exo,ession evaluation. 

Exafftpte: 
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[ 

I<----------------- , -------------------1 

I 
1-- Expression 

Expression 

TO 
I 

Expression --1 

] --1 

The Set Constructor elpression is used to buitd sets from their: 
members. The form 'Expression TO Expression• will include all 
members of the set bounded by the two expressions. If the first 
expression is greater than the second it denotes an emoty set. 
Note that set members are declared in ascendinq order. 

Example: 

Example: 

DE Ct ARE 
NUMERICS 
ALPHAS 

CHARACTER_S£J, 
CHARACTER_SEf, 

NUMERICS:= c•oa, fll"• "2"' "3", "4"• "5"' "6"• "7"~ "8"' n9•1; 
ALPHAS:= ["~· TC "JM, •J• 10 •R"' "S" JO "Z"JJ 

SET iTATES = l~ITIAt, MIDDLE, FINALJ 

DECLARE 
STATE SEJ STATES, 
STATE MEMEER Of STATESJ 

STATE_SET := CINITI•L TO FINALJJ 
WHILE STATE IN STATE_SET COMPUTE_STAJE; 
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Selector ------- := ------- Exoression --------------J 
··­.. - I 

- • I 

The Assjgnment Expression stores the value cf Expression into 
Selector and leaves either the value <if := is used) or the 
Selector Cif ::= is usedJ as an operand for further expression 
evaluation. 

Example: 
I:= -1; 
DO FOREVER; 

A<I:= I+ll :=I; 
I~ I = ARRAY_SIZE THEN UNDOJ 

ENO; 
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I<---- , -----t 
--- CASE --- Index Expression --- Of --- C --- Expression -----> 

>---------------------------------- ) -----------------------1 ,I 
1-- ELSE 

1 
Expression --1 

The Case EKoression selects an Expression from a list of 
expressions to be evaluated. The value of Inaex Expression is 
used as an i~dex jnto the list ot Expressions. If there are N 
Expressions in the list the range is from 0 to N-1. If the value 
of Index Exnressian is greater than N-1• the Expression following 
ELSE will be used or a run-time erro~ will be generated if <ELSE 
Expression> is not present. 

ExaBJple: 
I:= CASE X Of ( X•l1 X+2P X+J, X+4 )J 
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Expression ------------> 

Expression ------------1 

fhe If Expressjon js used to select an Expression for evaluation. 

£xample: 
A := If X<Y THEN X ELSE y; 
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---------------- Selector -----------------------------------• 
f I 
1-- Typeo Procedure Catt --1 
I I 
1-- Standard function -----1 
1 I 
1-- If Expression ---------1 
1-- Case Expression -------1 

A Standard Function or Typed Procedure Call is considered an 
Address Generator if its result type is Reference. 

An If Expression is considered an Address Generator if both the 
Expression following the THEN and the Expression following the 
ELSE are Address Generators. A Case Expression is considered to 
be an Address Generator if atl elements of the Case Expression 
list are Address Generators. Note that the If and Case form of 
Address Generators are ~ot allowed in all ccnstructs. 
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SCl2 provides a set of predefined procedures and functions to 
perform commonly required operatjons. 

The Identifiers are not reserved and mav be redeclared, ~n which 
case the user declared name takes precedence over the predefined 
one. 

ALLOCA n:_MEMOP Y ( Size ) 

Allocates Size bits from dynamic •e•ory~ and returns the startinq 
address as a 24 bit value. It is the program~er's responsibility 
to maintain an active reference to this memory address at all 
times. Dnce atl acti~e references have vanishec, the data may be 
s\rlapped out if the memory is needed tor other purposes. Note, 
nowever, that there ~s no mechanism for swapping the data back in 
from ~irtual disk once it is swapped out, nor is there any 
mechanism for freeing the virtual dist used to store the rolled 
out data. 

ixample: 
DECLARE BUFFER REFERENCE; 

REFE~_TYPE (BUFFER~ a1r1; 
REFER_LENGTH C8Lff£R~ BUffER_SIZElJ 
REfER_ADDRESS CEUffERr AllOCATE_MEMORY CBUFFER_SIZEJJ; 

ARRAY_BOUND -- ( Array Variable ) -1911-- .. --·----1 
Returns the number of elements in Array Variable as a 24 bit 
value. 
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----- ATTRIBUJE_VALUE -- C -- Attribute -- , -- Value -- l ---t 

Attribute may be any file attribute allowed in a Get/Put 
Attribute statement. Value must be a predefjned mnemonic value 
for that attribute. This functicn returns a fixed number which 
is the MCP-assiqned numter corresponding to the attribute value. 

Exa~pte: 

IF INFILE.KINC = ATTRIBUTE_VALUECKINO,DISKl 
THEN DISPL4Y C"INPUT IS F~OM OISK"li 

BASE_REGISTER -----------------------------------------· 
keturns the absolute memory location of the base of the program's 
dat3 space as a 24 bit value. 

----- BIN4~Y ( Expression J ------------------· 

Returns a 24 bit value which is the binary reoresentatjon of 
Expression. Expression is assumed to be a character string. 
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----- BINARY SEARCH -- C -- First Element -- , -- Kev Field ---> 

>---- • -- Expression , -- Elements -- J -------------------1 

First Element must b€ an Address Gererator and have a type of 
Record or Reference. It should be the first element of a 
structure whose elements are ordered by increasing key value. If 
First Element is a Record, then Kev field a:ust be a field of the 
Record tyoe of First Element that will be used to compare against 
Expression. If First Element ~s a Reference variable, then Key 
Field must be a Reference variable whose address is the offset of 
the Key Field into first Element, and whose tenqth and type 
reflect the length and tvpe of the key. 

Expression is the value of the ~ey to te searched for. fhe 
Length of Expression must be equal to the length of ~ev Field or 
unpredictable results may occur. Elements is an expression whose 
value is used to give the bound of the search. The element 
number Cthe first Element is OJ cf the first element whose Key 
Field is greater than or equal to Expressio~ is returned. 

This function should not be used if the ele~ents to be searched 
are in more than one page of dynamic ~emory or are not in 
ca scend i rq order. 

----- EIUMP Bump ~ariabte -------------------------------1 

1-- BY 
I 

Expression --.1 

Bumo Variable must be an Address Generator. If Expression is 
P'resent Exor·ess1on is adced to Eump Variable, otherwise 1 is 
added to Bu•p Variable. The result is stored into Bump Variable 
ard returned. CSee also EU•P jn ST~NDARD P~OCECURES Section). 
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) ,_ ... _._,.. ----1 

String should be a quoted string of characters, or a bit string 
where every ejght bits correspond to a non-qraphic character. 
CHAR_TABLE will return a Character Set whose me~bers are 
orecisely those characters specified in String. 

Example: 

CHAR_lABLE cnABCOt"> = ["A"' "8", ftctt~ "O•, "E"l 
CHAR TABLE C"XYZ"• "xyz") = C"X"~ "Y"' ~zn, nx•, •y•p "z"J 

----- CHR ( Expression } ---------------------) 
Expression should be an integer value (either bit 
Returns a sinqle character with the ordinal 
Expression in the EBCDIC character set. 

Example: 

c11R c~cun 
CHR C193) 

CODE_ ADDRESS ( Procedure Identifier 

or f ixedl. 
pos'it ion of 

) --1 

R et urns the code add r es s of Procedure Iden ti f i er as a 3 ~ bit 
value. CSee SDL2 S-MACHINE Product Specification for the format 
of a code address). 
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Expression ) --1 

Transfers control to GISMOr passing Expression as a parameter and 
returning a value. See MCP Product Specification for formats of 
parameters and values returned. CSee also Cowmunicate With Gismo 
in STANDARD PROCEDURES Section). Cfor HCP use only>. 
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·---- CONVE~T -- C -- Exoression -- P ----- BIT ---------------> 
I 

1-- FIXED ------J 
I I 
1-· CHARACTER --1 

>----------------------------- ) ----------------------------· 
1-- - -- Group --1 

Expesssion is converted to the type specifiedP accordjnq to these 
rules: 

SIT to FIXED: 

FIXED to flIT: 

CHARACTE~ to FIXED: 

FIXED to CHA~ACTER: 

air to CHARACTER: 

CHARACTER to air: 

Up to 24 of the right•ost bits are converted. 

The result is aIT<24J. 

leading blanks and sign are allowed. Up to 
seven of the rightmost characters are converted. 

The result is eight characters. The sign and 
any leadi~g zeros are not suoressed. 

The radix = 2 ** Gro~p. 

The radix = 2 ** Group. 

Group is only useo with BIT to CHARACTER or CHARACTER to BIT 
conversions. It soecifies the number of tits in the bit string 
which cor~espond to a character in the character string. The 
default Group is 4 Chexadecimall. 

Exa~pte: 

CONVERT C"-72581"• FIXED> 
CCNVE~T C~C3J/52@- CHARACTfR~4> 
CCNVERT cac1111011~, FIXED> 
CONVERT {"132", BIT- 21 
CONVERT c•i32"P BJJ, 41 
CCNVEfiT c•2·~ BIJJ 
CONVERT (-4, BITJ 
CONVERT c-4, CHARACTER> 
CCNVEFT caDAOJr CH4~ACTERJ 

= 
-
= 
= 
= 
= 
= 
= 
= 

-72581 
"1EA" 
27 
~(2)132~ 

~(4)132~ 

a<4l2~ 
~C4JffFffC~ 
•-ooocoo4n 
•-OAO" 
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~eturns the base relative address of Selector as a 24 bit value. 

DATA_l£NGTH ( Selector ) ---------------· 
Returns the bit length of Selector as a 24 bit value. 

DAJA_OFFSET ( Selector ) ---------------j 
Selector must be a record subfield. Returns the offset in bits 
of the specified f ielo from the beginning of the record. 

DATA_TVPE ( Selector ) -----------------1 
Returns the type bits of Selectorp right-justified in a 24 bit 
f ietd. CSee SOL2 S-HACHINE Product Specification>. 
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----- DATE ---------·-----------------------------------------t 
I 
1-- C ----- JULIAN --- ,. 

I 
I·- MCNTH --1 
:1 J 
1-- YEAR ---1 
a I 
1-- CAY ----1 

I 

BIT --------- > --J 
I I 
1-- DIGIT -----1 
I I 
1-- CHARACTER - I 

Returns a string contairing the current date. The default format 
is CMONJH, CHARACTER). 

for mat .s: 

RECJRD 

RECORD 

RECORD 

RECORD 

J UlI AN_F OR MAT 
YEAR BITClJ, 
D~V BITC9J; 

MONJH_FORMH 
MO NIH 
DAY 
YEAR 

YEAR_f OR t'AT 
YEAR 
MONTH 
DAY 

DA Y_FiJRM .~ T 
DAY 
MONTH 
YEAR 

B'IIC4J, 
BITCSJ,. 
BITC7H 

BITCf J, 
BITC4J,. 
BITCSH 

BITC5),, 
BITC4b• 
fJITClH 

----- DECIMAL -- < --- Exp~ession ---------------------- l --1 
I 
1-- , -- lenqth --1 

If length is specified, it should be an Expression between 1 and 
B and a character string of length characters containing the 
dec~mal representation of Expression will be returned. If Length 
is not specified' the result string will be fro~ 1 to 8 
characters tong with leadin~ zeroes suppressed. If Expressian is 
greater than 24 bitsP only the rightmost 24 bits will be used. 
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----- DECRE~ENT -- Decrement Variable -------------------------1 
I 
I- BY -- Expression -1 

Decrement Variable must be an Address Generator. Expression Cl 
if BY Expression is omitted) is subtracted from Decrement 
Variable. The result is stored into Decrement Variable and 
returned. CSee also Cecrement in STANDARD PROCEDURES Section). 

----- DISPATCH -- C -- Port Channel -- • -- IOD Address -- J --1 

Port Channel should be an Expression whose value is the port and 
channel of the device. IOD Address should te an Expression whose 
walue is the absolute address of the 110 descriptor ta be 
dis~atched. CSee MCF Product Specification for layouts of the 
PortChannel field and 110 descriptors). (fer MCP use only). 

OYNAMIC_MEMORY_EASE --------------·--------------------· 

Returns the offset from the base register of the beqinninq of 
dynamic memory as a 2~ tit \alue. 

FEJC~_COMMUNICAIE_MSG_PTR -----------------------------1 

Returns RS.REINSTATE_MSE_PTR. <See HCP Product Soecification for 
layout of the Run Structure and meanings ot the values returned). 



0 6/261'8 4 

BURROUGHS CO~PDRATION 

COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

El1.e B~~ i.1.e.nt. 

FILE_RESI&ENI { file Id 

G-10 

COMPANY CONFIDE~TIAL 
91000 SOL2 COMPILER 

P.S. 2228 3519<CJ 

) -------.-..-- .... ----1 

File Id must be a File• Switch Fite- or file Pointer• whose Title 
has previously been set. The file should have a hardware Kind of 
Disk. Returns Trlle if the file is resident on disk,. and False if 
it is not. 

HEX_SEQUENCE_NUMBER -----------------------------------1 

Returns a 32 bit value containing the seauence number of the 
cur~ent line in hex digits. 

··-·--- LENGTH ( Expression ) ------------------· 
Returns a 24 bit vatue containing the length cf Expression. If 
the tyne of Exoressicn is character the value will be the number 
of characters, otherwise it kill be the numter of bits. 

LIMIT_REGISTER ----------------------------------------) 

Returns a 24 bit value containing the base to limit size in bits 
of the program. 

NAME_Of_DAY -----------------------·-·-·----------------1 
Returns a 9 character strjng containing the name of the day of 
the week. 
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----- NULL --------------------------------------------------1 

~eturns a null Czero-tengthl character string. 
can be used as a Selector. 

Note that NUl.L 

~OT_INPUT_PRESENT -------------------------------------) 
Returns a true value if there are any outstanding messages from 
an operatnr accept. CSee 'AX' command in the MCP CONTROL SYNTA>C 
Product Specification). 

----- ORO ( Expression ) ---------------------J 
Expression should be a set rember. Returns the ordinal position 
of the member within its parent set. Note that single characters 
are considered to be me1rber·s ot any character set. 

Ex.ample: 
= 193 O~D C"'A") 

ORD CREO) = 0 % Assuming SET FlAG_COlOR5 = RED, WHITE~ ~LUE; 

·---- PACK C Ex ores s 1 on ) ------------------------1 
Expression should be an unpacked decimal expression. The zone 
~its will be strioped off, and the pac~ed deci~al equivalent of 
ixpression will be returned. The result is of type Bit. 

Example : 

PACK ("0012345") 
p.-CK (;;}flfOF3;J) 

-= ~0012345~ 

= :a1c3~ 
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PROCESSOR_TlME ----------------------------------------1 

Returns a 24 bit value ccntain~ng the ~mcunt of processor time 
that has accrued for this proqram in tenths of a second. 

----- PROGRAM SWITCHES --------------------------------------1 
t 
1-- C -- Expression -- l --1 

Returns a 40 bit value containing the Program Switchei• unless 
Expression is specified. If Expression is specified, it must 
evaluate to a value between 0 and 9, and the function will return 
a 4 bit vatue containing that proqram Switch. 

READ_LOCK -- C -- Selector -- , -- Expression -- ) ----J 
Expression is stored into Selector, and the original value of 
Selector is returned. lf Selector is tonger than 24 bits~ only 
the rightmost 24 bits of Selectcr will be returned. The type of 
the result is always Eit. 
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first Element --

>_ ... _ .. Key ._ .. ,-~,. = 
~ .. , ___ 

Expression -- 1 -- Link -- J -----1 
I 
J ·- - <> --1 
I ' 1-- < --1 
I I 
1-- > --1 
I I 
I -- <= --1 
I I 
I -- >= --1 

First Element must be an Address Generator kith a type of Record 
or Reference. If first Element is a Record• then Kev and Lin~ 
must be fields within the Record type of the first Element. If 
First Etement is a Reference variable, then Key and link must be 
Reference variables reflecting the offsets of the ~ey and tink 
Fields within First Element. Link must be a 24 bit field 
containing the base relative address of the next record in the 
chain. Both Kev and Expression should be a maximum of 24 bits in 
length. If Expression is larger than 2~ bits~ only the rightmost 
24 bits will be used in the compar1s1onr and thev wilt be 
comoared against the leftmost 24 bits of the Key field. 

A search is performed starting at First Element until either the 
relation is truer or a link o·f alt f's i-s encountered" or the 
chain has linked back to the first element. The selected element 
is returned; if no match was found an Address Generator w~th a 
data address of all F•s is ~eturned. 

Examp'lfJ: 

RECORD INFO 
BAC K_LIN t< 
FORWARD_l.INK 
ID 
DAT A 

DECL~fiE FIRST INFO• 

BIT<24lr 
BITC2lt),. 
BITC2CJ,. 
fHTClOOH 

CURRENT REFERENCE INFOJ 

'REfER CURRENT TO 
SEARCH_LINKED_LIST CFIRSJ, ID = PATTER~~ FORWARO_LINK) 

IF DAlA_AODRESS CCURRENT> = @FFFFFF~ 
THEN DISPLAY <"PATTERN NOT FOUND"JJ 
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-- C -- lower -- , -- Size -- l -----J 
Lower must be an Expression whose value is the base relative 
acdress which is the lo~er bound of the range to be searched. 
Size must be an Expression ~hose value is the size of the ranqe 
in bits. The descriptor stack is searched for a descriptor whose 
address is within the range. If a descriptor is found 1 is 
returned. If no descriptor is found n is returned. 

5EARCH_SDL_SfACKS is intended primarily tor the use of tne memory 
management intrinsic. 
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I I I 

·-- ,, Key --1 ·-- <> 
t 
1-- < 
1 
1-- > 
1 
1-- <= 
I 
I - ,. >= 
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First Element 
. __ ,_, _______ ... _> 

Expression ._ ___ ---> 
--1 

--1 
I 

--1 

--· 
>---- " Elements 

) -------------·------------------· 
First Element must be an Address Generator. If Key is specified­
then first Element must be of type Record or Reference. If First 
Ele~ent is a Record• then ~ey must be a field within that Record 
type. If First Element is a Reference variable, then Key must be 
a Reference variable whose address is the offset of the ~av 

within First Element. If ~ev is not specified• then First 
Element mav le of any constant length type and the comp·t.ete 
element will be used as the key. 

E le'ments is an Expression describing the bound of the search. A 
seriat search is oerfor1ed starting at first Element until either 
the relation is t~ue or the end of the table is enccuntered. The 
element number Cfirst Elewent is Cl of the selected element is 
returned. If no match ~as found Elements is returned. 

This function should not te used if the eleffents to be searched 
are in more than one page of dyra1ic memory. 

Example: 

RECOR[) JOB_INfO 
JOB_ NO BIT C 161 
NAME CHARACIERC30) 
PRIORITY BIT<4H 

DECLARE JOBCMAX_JOESl JOB_INfO• 
I FI XE Di 

I := 5EARCH_SERIAL_LI5T (JQB(Q), JOB_NO = THIS_Jos, M4X_JaBsJ; 

If I = MAX_JODS 
fHEN DISPLAY C"JOB NOT FOUND"J; 
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SEQUENC£_NUMB£R ---------------------------------------· 
Returns an 6 character string containing the value of the 
seauence nuaber of the current sou~ce tine. 

S.bilt 

SHIFT -- C -- Expression -- , Shift Factor -- ) ----1 

Returns Expression shifted the number of bits specifie~ by Shift 
Factor. If Shift Factor is positive• Expression wilt be shifted 
to the left by concatenating Shift factor bits of zero onto the 
right. If Shift factor is negativer Exoression witl be shifted 
to the riqht by truncating the rightmost Shift Factor bits. for 
a bit value, this is equivalent to multiplying by 2 raised to the 
Shift factor power. 

----- SUBBlT { Expression , Off set ------> 

>------------------------------ } ---------------------------1 
·-- , 

I 
Length --1 

Expression is assu~ed to be of tvpe Bit. Returns a subfield of 
the vatue of Expression starting at Offset tits for Length ~its. 
If length is not present the length is calculated to be the 
remainjng bits. Bits are numbered from left to riqht~ startinq 
with zero. The result hilt always have a type of Bit. 

CSUB3IT may be useri as an Address Generatorr in which case 
Expression must be an Address Generator]. 
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Offset ------> 

>------------------------------ ) ---------------------------· 
1-- • 

I 
length --1 

Expression is assumed to be of type Character. Returns a 
subfield of the value of Ex~ressicn starting at Offset characters 
for Length characters. If length is not present the length is 
calculated to be the renaining characters. The result witl 
always have a tvpe of Character. 

CSUHSTR mav oe used as an Address Generator, 
Expression must be an Address Generator). 

in which case 

----- TEST --------------------------------------------------1 
For com~iter and interpreter debugging only. 
PROCECURES Section). 

CSee also STANDARO 



06128184 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SJ\.NfA BARBARA PLANT 

lilts: 

6-18 

CO~PANY CONFIDENTI~L 

8 t 0 0 0 SD l 2 'C 0 M f> I LE R' 
P.S. 2228 3519CC> 

----- TIME ----------------------------------------------------1 
I J 
1-- ( CGUNTER l9•·-- , HT 

__ ._ . ._ ______ 
) --1 

I I I I 
1- MILITARY - I I - CI GIT .. ,-~--1 

I I I I 

·- CIVILIAN • I 1- CH AR ACT£R -1 

Returns a strinq containing the current time of day. The default 
format is CCIVILIAN• CHARAClERJ. 

F Of' lD at s:: 

RECOR.D 

RECORD 

RECORD 

Iill.U!. 

COUNTER_FORM n 
IENlHS BITC20JJ 

MILITAPY_fGRMAT 
HOURS BITCSJ, % 24-HOUR CLOCK 
MINUTES 8ITC6J, 
SECONDS BITC6J, 
TENTHS BITC4); 

CIVILIAN_FGRfiAT 
HOURS BIT<4J, % 12-HOUR CLOCK 
MINUTES BITC6J, 
SECONDS BITC6l• 
TENTHS DITC4J, 
4M_GR_PH CHARACTERC2J; % ttAMw OR "P~w 

----- TIMER -------------------------------------------------1 
Returns a 24 bit value with the current setting of the hardware 
Time Register. 
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TODAYS_DATE -------------------------------------------· 
~eturns a 17 character string containinq the date of compilation 
of this program. 

The format of the string is: 

RECORD JOOAYS_DATE_FOR~ 
MONTH CHARACTERC2h o % 01 TO 12 
SLASH - 1 CH AR ACT ER Cl h % lIT£~ALtY "I" 
D A-Y CH ~ R AC T £ R C 2 ) # ~:::, % 01 ro 31 
SLASH_ 2 CHARACTER Cl), % LITER ALLY "/"' 
YEAR CH AR ACT ER ( 2) ~ % 00 TO 99 
f ILLER CIHR i!CTER Cl h % LITERALLY " " 
f-:OUR Cli AR AC TER (2 ), % 01 TO 12 
COLON_l CHARACTERCll~ % LITERALLY n:" 
~INUTE CHARACTERC2),. % 00 TO 59 
FILLER CHARACTER C 1 l,. % LITER All Y n .. 
AM _PM CH AR AC"fE RC 2 H % LITERAll.Y "AM" OR "PM" 

TYPE_LENGTH ( Type Identi-fi er 
_________ ,__, 

Returns a constant value which is the lenqth in bits of any 
11ariable of the given type. 

----- lJNP~CK Expression ) ------------------1 
Expression should be a packed decimal eKpression. The unpacked 
eauivalent of Expression~ with the zone bits tilled in, will be 
returned. The result is of type Character. 

Exa11ple : 

UNPACK (Ql1Z3454ll 
UNPACK carno;u 

= "12345" 
= "'100" 
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t.!..ai . .t 

----- WAIT -----------------------------·-·----- ( --------> 
I 

1-- [ -- Start Position -- 1 --1 

I<------------------------- ~ ----·---------------------1 
>-·--

• I 

' I 
I 

·-----------------------------------------> 
J I I 
I 1- WHEN -- Expression --1 
I 

·------------------------------------· 
TIME_TENTHS --- C -- Tenths -- l -----------------1 

ODT_INPUT_PRESENT --------------------------------1 

DC_IO_COMPLETE -----------------------------------1 

• READ_OK -- C - file Id ) -·--1 
J 
1- r - Member - l -1 I 

1 
1-- wRIJE_OK -- ( - f1le Id 
I ----------------------I 

1- [ - Member - l -1 

) --1 
I 

I j 

I I 

1-- Q_WRITE_OCCURRED --- < -- file Id -- l ------------J 
J I 
I·- OPERATOR_CK ---------------------------------------1 
I I 
1-- CHANGEEVENT - C - File Id --------------------- 1 -J 
I t 
J 1- I - Member - 1 -1 J 
I I 
1-- SERVER_MESSAGE_PRESENT ----------------------------1 

>----- ) ----------------------------------------------------· 
The program will be suspenced until one of the wait events 
becomes true. The value returned is the ordinal position of the 
event in the wait event list {first is Cl. Start Postion can be 
used to soecjfy which event in the list to test first. The 
default is to start at event O. 

If WHEN EKp~ession is present the event will be included in the 
wait ti st only if expression vietds a true result• however a null 
event will be inserted in the list to •aintain the ordinal 
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If JIME_TENTHS is specified• it must be the first event in the 
list,. 
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-.---- K ADD _ ........ C -- Operand_! -- , -- Operand_2 -- ) -----J 
• 1-- x_sus ·--1 
f I 
I - • X_MUL --· I I 

·-- K_DIV --J 
I 

1-- X_MOO ··-I 

The extended arithmetic functions perform extended precision 
arithmetic, where either the operands or the result are longer 
than 24 bits. No sign analysis is performed. If both operands 
are not the same length unpredictable results may occur. 

X_ADD adds Operand_! to Operand_2 and returns the result as tyoe 
fH t .• 

x_sua su~tracts Operand_2 from Operand_! and returns the result 
as type Bit. 

X_HUL •uttiolies Operand_! tv Operand_2 and returns the result as 
tvoe Bit. 

X_DIV divides Operand_i by Operand_2 and returns the result as 
type Bit,. 

X_MOD •oduto divides Operand_! by Operand_2 and returns the 
result as type Bit. 
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) -~-~--~~--~--~---1 

Destination must be an Address Generator. The program will be 
susoended until the o~erator responds with an Al message on the 
ocr. lhe message entered by the operator will be read into 
3estination, and then program execution will be resumed. 

----- ALLOCATE --- C --- Identifier --- , --- Expression ----------> 
>-------------------------------------- ) ---------------------· 

1--- p --- Expressior ---t 

The ALLOCATE orocedure must be called from global Cun-nested) 
code. Identifier must be 2 global dynamic variable. If this 
variable js an array with both varying bourd and varying length, 
then both Expression arquments •ust be presentP siqnifyinq the 
actual array bound and element size desired' ~n that order. 
Otnerwise• a single Expression is supplied, indicating either the 
lenqth or the boundP as the case may be. for example• 

DECLARE gda {*) EJT, 
~uf SIT VARYING# 
recsize 0ITCSl• 
total_size BITC24lJ 

Z Calculate recsize ard total_size here •••• 

ALLOCATE Cbuf• recsizeJJ 
ALLOCATE Cgda. total_size/recsize• recsize); 

FOR j := 0 TO AFRAY_3CUND Cgdal - 1 DOJ 
get_buf Cbuf H 
qda Cil := buH 
£ND; 
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----- BUMP Bump Variable -------------------------------• 
I 
t ··- BY 

I 
Expression --1 

Bump Varjable must be an Address Generator. If Expression is 
present Expression is added to Bump Variable• otherwise 1 is 
a d de d t o Eu mp Va r i ab l e • 1 h e r e s u l t i s s t ore d i n to Bump Y ar i ab l e • 
CSee also Bump in STANDftRD FUNCTIONS Section>. 

----- CALL -- C ------------------------ Code 4ddress -- > ----1 
I I 
t l<-------------1 I 
I I 
1---- ParEm -- , ----1 

Performs an indirect call. Code Address must generate a 32 bit 
value containinq the code address to te called <See SDL2 
S-MACHINE Produ,ct Specification fer format of a code address). 

Alt parameters will be passed by referenceP not by value. 
parameters are not atlo~eo. 

Cfor OMS use only>. 

Array 

-- CHARACTE1_fILL ( -- Destination -- p -- Expression -- ) -J 

Destination must be a~ Address Generator. The leftmost 8 bits 
(first byte> of Expression ltitl be used to HU Destination. 

----- COMMUNICATE ( Expression 
) _____________ , 

fransfers control to the MCF oassing Expression as a parameter. 
CSee MCP COMMUNICATES ANC STRUCTURES Product Specification for 
f crmat cf parameters in a communicate>. 
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Expression ) --1 

rransfers control to GISMO passinq Expression as a parameter. 
C Se e MC P Pr ·o du c t S p e c i ·f i c at i o n f or f o r ma t s o f p a r a a e t er s .• S e e 
also Cosmunicate With Gis~o in ST•NDARD FUNCTIONS Section). {for 
HCP use onlyl. 

~ .t.m.ti..1.i ~.ar.jj 1111.QI.Ul.S.tj.Q.[ 

COMPILE_CARD_INFO ( Destination } -----·-· 
Destination must be an ~ddress Generator. Information about the 
program is returned irtc Destination in the fotlowinq format: 

RECORD COMPILE_CARO_INFO_FORM 
CBJECT NAME 
EXECUTE TYPE 

% 01 = execute 
% 02 = compile and go 
% 03 = com~ile for syntax 
% 04 =compile to library 
% 05 =compile and save 
Z 06 = go part of compile 
% 01 = go part of compile 

COMPILER PACK IDENTIFIER 
INTERf'RETER NAME 
INTRINSIC NAME 
PRIORlTY 
SESSION NUMBER 
JOB NUMBER 
COMPILER Mf ID AND f IO 
CHARGE NUMBER 
f IllEi< 
DATE AND TIME CO~PILED 

f IllE~ 
USERCJDE 
PASSWORD 
PARENT JOB NUMEER 
PARENT QUEUE IDE~Tlf IER 
LOG Si>O 

CHAR~CTERC 30), 
CHARACTERC2),. 

and go 
and save 

CHARACTER C 10 h 
CHARACTERC 30 h 
CHARACTER C 10),. 
CH 1\:R A CT ER C 2) ,, 
CHAf;tACTEPC6}, 
CHARACTERC5.h 
CHARACTERC20),. 
CHARACTERC 1>,, 
CHARACTER! 1),. 

BITC3f>), 
Bl H4),. 
CHl\RACTER C 10),. 
CHAfiACTERC 10h 
CHA~ACTER{t.), 

CHAfiACTERC2Q),. 
CHARACTER C 1 H 
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Channe'l ---> 

>---'- ,, IO Descriptor Address 
) -----------------· 

IO Descriptor Address must be the base-relative address of an IJ 
descriptor whjch will be initiated on the specified Port and 
Channel. CSee HCP Product Specification for more information). 

---- DECREMENT -- Decrement Variable --------------------------1 
t 
1-- BY -- Expression --1 

Decrement Variable ~ust be an Address Generator. Expression Cl 
if BY Expression is o•itted} is subtracted from Decre~ent 
Variable and the result is stored into Decrement Variable. CSee 
d(so Decrement in STAND~RO FUNCTIONS Section). 

OISA3LE_INTEPRUPTS ------------------------------------· 
~tl interrupts will be disabled until an ENABLE INTERRUPTS is 
executed. CFor MCP use only). 

DISPLAY -- < -- Expression 

J-- , --·-- CRUNCHED -----t 
I I 
1-- VERBAfIM -----1 
I 1 
J-- NO_MIX_INFO --1 

Expression will be orinted on the ODT. If C~UNCHED is specified# 
the MCP will delete all trailing blanks and substitute one blank 
tor each occurrence of •ultiple embedded blanks in Expression. 
If VE~BATIM is specified, mix information will aopear on a 
separate line of output- and the expression wilt appear on the 

J ,--1 
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GOT exactlv as given. NC_MIX_INFO is like VERBATIM but no mix 
jnformation is printed with the output. If VERB4TIM or 
NC_~IX_INFO is specified, the leftmost column of output should 
contain only blanks or special terminal highlighting characters. 

----- DUMP --------------------------------------------------1 
Generates a memory dump of the program. 

ENABLE_INTERRUPlS -------------------------------------· 
I f inter r·u pt s ar e di s ab t e d they w i l l 
processing of interrupts wiH ccntir.oe. 

be enabled and normal 
Cfor MCP use onlyl. 

----- ERROR_COMMUNICATE --- C -- Number ------------------ 1 --1 
I 

I·- , -- Msq --1 

f ransfers control to the MCP1 using Number to select the 
a ppr op r i ate r· u n- t i me er r o ·r message (numb er 2 9 is the nu l l err or 
message]. It Msg is present, then it wilt te displayed following 
the canned error message te~t. 
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, -----------------> 
Port Channel ) -----· 

IO Reference must be an Expression whose value is the reference 
address of an 1/0 d€scriptor. Result Descriptor must be an 
Address Generator. Port Ch2nnel must be an Address Generator. 

The Standard Procedure FETCH fetches the result of an IIO 
operation. If there is a high priority interrupt, then that 
interruot will be reported. Otherwise, if IO Reference is 
non-zero then only an interrupt on an I/O descriptor with that 
reference address will be reported. If not found then the first 
interrupt to occur will be reported. The port and channel number 
wilt be stored into Port Channel and the adcress of the result 
descriptor will be stored into Result Descriptor. 

CSee MCP Product Specification for more informatjon on interrupts 
ara IIO descriptors). Cfor MCP use onlyJ. 

FREEZE_PROGRAM ----------------------------------------) 

fh1s procedure prevents the program from being moved to a 
different memory location• or trow beinq rolled out of memory. 

lia11 

----- HALT ( Expression ) --------------------· 
The machine will halt with ~11~ disptayed in the l register and 
the low order 24 bits of Expression displayed in the T register. 
CSee SDL2 S-NACHINE Product Soecificaticn fer more information). 

HAROWARE_MONITOF ( ) --------1 
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See SDLZ S-MACHINE Procuct Specification or 81000 PROCESSOR 
Product Specification fer mere information. 

----- ~ESSAGE_COUNT -- C -- file Id -- ' -- Destination -- l --1 

File Id must be the name of a queue 
an Address Generator. The number 
oe returned as a fixed number into 
refers to a queue file family then 
each faaily member• wilt be returned 

file~ and Destination must be 
of messaqes in the oueue will 
Destination. If file Id 
an array of values• one for 
jnto Destination. 

----- REFER_ADDRESS -- C -- Referent -- ' -- Expression -- l --1 

Referent must be a Reference or Pointer 
will be stored into the address part 
~ eferent. 

Var i able. £ K pr es s ion 
of the descriptor for 

--- REFER_BOUND --- C --- Referent --- , --- Exoression --- l ---J 

Referent must be a REFERENCE array. Expression will be stored 
into the array-bound part of the descriptor for Referent. 

li.51.e.r L..en.9.t.h 

----- PEFER_LENGTH -- < -- Referent -- ' -- Exoression -- l ---1 

Referent must be an untyped Reference variabte. Expression witl 
be stored into the length oart of the descriptor for Referent. 
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--- REFER_TYPE --- C --- Referent --- ~ --- Expression --- l --1 
I .I 
1---- BIT ----·-I 
t I 
t·- CHARACTER -1 

Referent must be an untyped Reference variabte. The type·part of 
the descriptor for Referent will be set to either Expression, the 
predefined type of BllP o~ the predefined type of CHARACTER. 

I<,·----• -- .. --:1 

--- REVERSE_STORE -- C --- Selector --- • -- Expression -- l --J 

Multiple store operations wilt be generated~ evaluated from left 
to right. 

Examote·: 

is the same as 

A:= a; B:= CJ C:= 1; 

----- SAVE ST4TE --------------------------------------------1 
The current state of the interpreter will be saved in the Run 
Structure Nucleus. (for HCP use onlyJ. 

----- TEST --------------------------------------------------1 
For comoiler and interpreter debucqinq only. 
STANDARD FUNCTIONS Sectjonl. 

CSee also Test in 
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THAW_PROGRAM ------------------------------------------1 
This pracedure unfreezes the program• anc allows it to be moved 
or rolled out of aemory. It does rot force the program to be 
rolled out. 

----- TRANSLATE -- C -- Source -- , -- Source Size -- • -------> 

>--- Ja)le -- • -- Destination Size -- • -· Destination -- > --1 

Source and Destination must be Address Generators. Source Size, 
Table, and Destination Size are Ex~ressions. Source is assumed 
to consist of items of Sourca Size Cin bits). Table and 
Oestinaticn are assumed to consist of items of Destination Size 
Cin bits>. Each item ir Source is used as 2 subscript into Table 
to obtain an item which is placed into Destination in the same 
Qrdinal position as the source. 

Example: 

DECL i\RE 
BITSBING 
CHARSfRING 
lRANS_T48LE 

BIT {~6), 
CHARACTER C 9h 
BJT C16 • 8H 

TRA~S_TABLE := "0123456789ABCOEf H; 
BITSTRING := aF20654112a; 
TfiANSLATE CBITSJRING• 4, TRANS_TABLE• a, CHARSTRING); 
DISPLAY C"BilSTRINE = ~· CAT CHARSTRINE CAT •a•1; 

The above example converts a bit string into the equivalent 
heKadecimal character string for display purposes. 
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The Zip statement allows the program to pass control instructions 
tc the HCP. Expression should generate a cnaracter string whose 
value is a valid ~CP control command as documented in the MC? 
CONTROL SYNT~X Product Specification. 
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1c--------------------- , ----------------------1 
--- FILE --- Fite Name ---------------------·-·----------------1 

I I 
I I<----- ~ -------1 I 

I ' 
J-- C --- file Attribute --- > --J 

~ File Declaration will generate an fPB with the default file 
attributes modified bv the 2ttribute list. The File Name~ when 
used in an Expression~ wilt yield its fPB number Cthe first file 
declared will be O>. 
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The following list of tile attributes are thGse that are allowed 
in File Declarations. 

Where an attribute reQuires a Boolean value, the value must be 
TRUE or FALSE. Where an attribute requjres an integer or string• 
the value must be a constant. Most attributes which expect 
mnemonic values wilt also allow an integer constant. However~ 
caution should be used whenever substituting an integer for a 
mnemonic• since the ifiteger ~alues in the file Declaration 
statenent are different from those in the Get/Put ~ttribute 
s tatemants. 

Refer to the MCP COMMUNICATES ANO STRUCTURES Product 
Specification or the MCF CONTROL SYNT4X Procuct Specification for 
a more detailed explanaticn of the 81000 file attributes. 

SERI Al ---------------------1 
RANDO~ ---------1 

I 
DELAYEDRANOOM --1 

I 
I 
I 
I 
I 

Boolean -----------------1 
Integer -----------------1 
Integer -----------------1 
Integer -----------------• 

I 
Bootean -----------------1 

DISK --------------------1 
I 

TAPE ---1 I 
I I 

EITHER ·-J I 
I 

DCNICARE ----------------f 
OONTB-CKUP --1 

I 
MUSTBACKUP --1 

I 
I 
I 
I 
I 

Integer -----------------1 

FIXED -------------------1 
I 

VARIAl!LE --1 
I 
v 
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I·- BUFFERS ---·---·-- = 
I 

1-- DENSITY ---------- = 
I 

' I 
I 
I 
I 
I 
I 

• 

1--

1--

1--
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v 
I 

Integer -----------------1 

BPI200 ------------------

BPIS56 ---1 

BPI800 ---1 

BPI16CO --1 

BPI6250 --1 

J-- CEPENDENTSPECS = ----- Bootean -----------------1 

1-- DIRECTION -------- = ----· FORWARD -----------------1 
:I 
I 
t 

' 1-- REVERS£ --1 
I 
I 
J 

1-- DUMMYFILE -------- = ----- Bootean -----------------1 
I I 

·-- END Of PAGE ACT ION = Boote an -----------------· 
1 
1-- EXTEND ----------- = ·-·-· Boolean -----------------1 
I 
1--
1 
I 
I 
I 
t 
I 
I 

·--1 
I --
.I 
I --
1 
I 
I 
·t 
I 
I 
I 
I 
J 

·--1 
J --
1 
v 

EXTMODE ---------- = 

FAMILYINOEX ------ = 

fAMILYNAME ·------ = 

FlLEKIND --------· 

FILETRANSf£R ----- = 

FLEXIBLE --------- = 

·--
1--

I 
1--
) 

1--
1 
1--

£ECO IC ------------------1 

ASCII ---1 

BCL ·----1 

BINARY --t 

I 
I 
I 
I 
I 
I 
I 

Integer -----------------1 

String ------------------1 

DATA --------------------1 
I 

CCOE --------1 

INTRINSIC ---J 
I 

I NIER FR £f£R - I 
I 

PSEUDC_CARO -1 

• I 
I 
I 
I 
I 
1 
I 
I 

Boolean -----------------1 

Boole~n -----------------1 
I 
v 
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I 

·--j 

1--
1 
I --
1 
I ·-

,1--
I 

FOOTING ._ .... ___ 49 -~--

fRAMESIZE 
__ ,_ ____ .. _ 

HOSTNAME -·----------
INSECJR£ i-------19 .. 
INTNMtE ,,. ............ __ 

= --- -----
= ,._,_._,.. 

= 
_._ ___ 

= -~ .. ----
= . ._.,.,. 

1-- INVALIDCHARS ----- = -----
1 
I 
I 
I 
I 
v 
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v 
I 

Integer -----------------• 

Integer -----------------1 
String ------------------1 
Boolean -----------------1 
String ------------------• 

REPORTALL ---------------1 
I 

REPIJRTF IRST --1 
I 

DONTREPORT --1 

I 
I 
I 
I 
I 
v 
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• J--
1 
1--
.1 

I 
I 
I 
I 

INTNAHE -------·-- = 
INVALIOCHARS ----- = 

' ·--
1--

1-5 

COMPANY CONFIDENTIAL 
81000 SOL2 COMPILER 

P.S. 2228 3519(C) 

v 
I 

String ------------------1 
I 

REPORlALL ---------------1 

REPORTFIRST --1 

DONTREPORT --1 

I 
I 
1 
I 
I 

1-- KIND ------------- = ----- DAJARECCR0£R ------------1 
I 
I 
I 
t 
I 
I 
I 
.I 
I 
J 

• I 
I 
I 
I 
I 
I 
a 
I 
I 
I 
I 
I 
I 
J 
j 

I 
I 

' J 
I 
I 
I 
I 
t 

• I 
I 
I 
I 

• v 

·--I 
1--
I 
1--
I 
J--

' 1--

1--

I-·-

1--

1--

1--

1--

1-·-

1--

·--
·--
1--

I-'-

1--

1--

1--

I 
DISK .. - ,. -- - ._ .-.- ... - - I I 

I 
ODT .... _._ .,_ .... ,_ ... ._ --- ... 1 I 

I 
PAPER PU NCH .. --- -...... , I 

I 
PAPE RFE A DER ----,-1 I 

I 
PORT ~----·-----.- .. ---t I 

I 
PRINTER --------- ... ·-j I 

I 
PUNCH -- .. _ ... _ ---- _,,_ ·• 1 I 

I 
PUNCH80 ------ .-1- --·-1 I 

I 
PUNCH9& .--- ... ---------1 ,, 

1 
QUEUE - .. _.._ ___ ·-~--~.- .1 I 

I 
READER -------,·-- .... -1 j 

' I 
R£4DERS CRTER ----:1 J 

t I 
R£ADER80 -~,----·-1'19 . .-1 I 

I 
RE~DEfi9€ 

._ _______ ._ ... , 
t 
I 

REMOTE --~-- .. ,_-.--1 I 
I 

TAPE --;--------.---~ ·1 I 
I I 

JAPEC~SSETTE ----1 I 
I I 

T•PEPE ~-~- ... -------1 I 
I 

TAPE7 ........... __ ---- -1 I 
1 

TAPf 9 _._ .. .__. ___ .__ .. I 
I 
I 
v 
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I 
1-- lAEEl -------------
j 

• I 

• I 
I 
I 
J-- LINEFORMAT -------
I 

·-- lOWER~ARGIN ------
f 
1-- MAXRECSIZE -------
J 
1-- ~AXSJATIONS ------
J 
J-- ~AXSUBFILES ------
I 
1-- MINRECSIZE -------
I 
1-- ~YNAME ~-~---~~--~ 

I 

·-- MY USE ------------
I 
I 
I 
I 
1 

·-- NEWFILE ----------
I 
1-- OPENNOREWIND -~---

1-- OPENONBEHALFOF 
I 
J-- CPENWITHPPINT 
I 

·-- OPENWITHPUNCH 
• ·-- OPTIONAL ---------
t 
1-- OTHERUSE ~~-~---~~ 

I 
J 
1 
I 
I 
I 
I 
v 

= -----
1--

1--
I 
1--

= ~~-~-

= -----
= -----
= -~-~-

= -~~-~ 

= •'--·-· 
= -----
= -----

1--

·--
- --~~-

= ~-~--

= -~~--

------

= -----
= -~--~ 

= -~-~~ 

1--

1-· 
I 
1--
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v 
I 

EBCOICLABEL -------------1 
I 

ASCIILAEEL ---1 
1 

OMITTEa ------1 
I 

O~ITTEDEOF ---1 

I 
I 

' t 
I 
J 
1 

Boolean -----------------1 

Integer -----------------1 
J 

Integer -----------------1 

Integer -----------------1 

Integer -----------------1 

Integer -----------------1 

String ------------------1 

IG ----------------------J 

OUT --1 

1 
I 
I 
I 
1 

Boolean -----------------1 
J 

Boolean -----------------1 

Boolean -----------------1 

Boolean -----------------• 

Boolean ·----------------1 

Boolean -----------------1 

IC ----------------------1 
IN -------1 

OUT ·-----1 

SECURED --1 

I 
I 
I 
I 
I 
I 
I 
v 
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I·- PAGESIZ£ 

_____ , ___ .__'19 

I 
1-- PARITY ___ ..__ .... --- ----
I 

' I 
1-- P~INTCOPI£S ----·-.-
I 
1-- PRINTDISPOSITION 
I 
I 
I 
I 
J 
1-- PROTECTION .. ,----~-
I 
I 
I 
j 

I 
t 
I 
1-- P~OTOCOL ----~19_.. . ._ .. 
I 
.) -- GFAMILYSIZE ----- ---
I 
I··- QM~XMESSAG£S _,.. ...... 

1-- REMOTEHEADER 
__ ,. __ 

-
,. _ _._._ 

= ..... ,. -·-
1--

= .... __ :m.-

= .......... 
1--
I 
1--

= ------
1--

1--

1--

·- ------
= - =- , • ._ -

= ~-·-,--

-:: •. ._ ..... 
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v 
I 

Integer -----------------1 
I 

ODD --·-·----------------1 
EVEN --1 

I 
I 
I 

Integer -----------------1 
EOJ ·-·------------------1 
CLOS£ -----1 

OCNTPRINJ --1 

TEMPORARY ---------------

ABNOR~ALSAVE ---1 

SAVE -----------1 
PROT£CTEO --~!---1 

Integer 

Integer 

I 
I 
I 
J 

Integer -----------------· 
Boole .an -----------------· 

I·- REMOTEKEY -------- = ----- Bootean -----------------t 
I 
1-- SAVEFACTOR ------- = ----· Integer -----------------1 
I 
I·- SBPFILEKINC ------ = ----- DMSDICTIONARY -----------1 

I 
I 
I 
I 
I 
t 
I 
I 
J 

1--
A 
1--

I-·-
I , __ 
I 
1--

·--1 
1--

I 
NOLCODE 

.... ______ .. ~_ .. ·1 
I 
I 

JOB CODE 
_ltm _________ ·1 

I 
·1 

SDL2CCDE ~-·- .. ---- ... -1 I 
I 

SDl2SYMBOL .. ___ .__._I 

' I 
SOL2Uf\6 OUNOCDDE --t I 

I 
I 

PRIVATE --1 I 
I J 

GUARDED --1 I 
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f 
I 
I 
I 
v 

SECURITYUSE = 
1--
I 
1--

.IN 

OUT 

IO 
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---------------------1 
J 

··- I 
I 

---1 

,, 
I 
I 
I 
J 
v 
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t--
I 
I 
I 
I 
I 

SECURITY TYPE = 
I , __ 
I 
1-·-

COMPANY CONFIDENTIAL 
81000 S0l2 COMPILER 

p.s. 2228 3519CCJ 

v 
1 

------------------· 
t 

PRIV.ATE --1 

' GUARDED --1 

I 
I 
I 
I 

' ·-- SECURITYUSE ------ = IN ·--------------------1 
1 
I 
I 
I 
I 
I 
1--
I 

~ERIALNO 

1-- STATIONS4llOWED 
I 

1-- OUT ·-1 

·-- IO ---1 

String 

I ,, 
I 
I 
I 
I 

------------------· 
= ----- Integer -----------------1 

1-- TITLE - = - String -------------------------------------· 
I 
I 
I 

I I I I I 
I- I - String ·I 1- ON - String -4 I 

J 
1-- TRANSFORM_FILENAME = ----- Boolean --------------1 
J 
1--
1 
I 
I 
1--
I 
1--
J 
1--
1 ·--
t--
I 
1--

TRANSLATE ·---------- = 

UNIT NAME --11m·------ = 
U?OATEfILE ... --.... - = 
UP PERM AR GIN --------- .. = 
USERSACKUPN.AME = 

VOLUMEINDEX 
._,_ __ tm_ 

= 

WllRKfILE ,.~----lml-,___ --

1 
.1--

-----
-~---

..-.-.-~im 

--Am---
_49 ___ 

........ 

FORCESOFT ---------------1 

NDSOFT ·-----1 
I 
I 
I 

String ------------------J 
Boolean -----------------• 

Integer -----------------1 

Boa lean -----------------1 

Integer -------------·----1 
Bootean -----------------1 

Exaepte: 

FilE IN FILE CJUNO = 0 ISK, 
DEPENOENTSPECS = TRUE, 
MYUS£ = IN,. 
BUFFERS = z, 
TITLE = "INPUT"/"FILE" ON "P"JJ 
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This section lists the default values which are used bv SOL2 when 
an attribute is not specified in a File Declaration statement. 
The attributes which are not listed here default to zero~ blanks~ 
or FALSE depending on their tvpe. 

ACCESSMGDE = SERIAL 

lRE~lENGTH = blocksize * lOC 

AREAS ::: 25 

8ACKUPPERMITTED = DONTCftRE 

BLOCKSl2E = maxrecsize 

3UffERS = 1 

f~AMESIZE = 8 

INVALIDCHARS = REPORJflRST 

KIND = DISK 

MAXRECSIZE = 80 or 96 if card device 
132 if printer device 
2240 if rercte device 
180 in all other cases 

MYUSE = IN if input only device, 
OUT if output onlv device~ 

IO 1n all other cases 

NEWFILE =TRUE if printer device, 
fALSE ir. at l ether cases 

PfHNTCOPI£S = 1 

PRINTCISPOSITION = EOJ 

S AVEf ACIOR = 1 

TlTLE = inter·nal fite name 

VOLUHEINDEX = 1 
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, _____________________ # --------------------J 
I t----- , -----f I 
I 

-- SWITCH_FILE Switch file Name C -·- File Name -- J ---1 

A Switch File Declaration allows a group of tiles to be 
selectively accessed. A Switch file Name with a subscript may be 
used anywhere that a File Name is allowed .. except within a Switch 
File Declaration. The files are numbered f~o• 0 to N-1, where N 
1 s the number of fHes in the switch fHe list. If any of the 
t H e s h av e a k i n d o f P O ~I o t" R £ HO l E .. t h ,en al t t he f i :\ e s i n t h e 
list must be of kind PORT or REMOTE. 

FILE USER! CKIND=DISK), 
USER2 CKIND=OISK), 
USE~3 CKINO=Dl5KJ, 

SWITCH_FILE USER_FILE CUSERl, USE?21 USER3JJ 

DECLARE 
USER FIXED; 

OPEN USE~_FILE COlJ % opens file USERl 

FOR USER := 0 TO 2 
WRITE ~SER_FILE CUSERJ CBUFFERJJ % writes to all three files 

CLOSE USER_FILE C2JJ % closes file USER3 
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Atl Input/Output Statements operate on a file Id. 
be any Filer Switch File• OT Fite Pcinter. 

~ Fite Id may 

The 5GL2 Input/Output Stateaents map directly onto the MCP file 
handling communicates. ~efer to the ~CP COM~UNIC~TES ANO 
ST~UCTURES Product Specif ic2tion for a more detailed explanation 
of each IIO communicate. 

For the purooses of rancom I/Q, record numbers are zero-relative. 

ON Condition Statement ---·-----------------1 

Some of the Input/Output Statements allow On Branches to be 
specified. An On Branch is used to indicate that the program 
wishes to handle the associated error condition instead of 
lettjng the ~CP handle it. If the Condition specified in the On 
aranch is true as a result of executing the Input/Output 
Statewent, then the Statement following the CN Condition will be 
executed. If the Condition is fatse, then tha Statement will be 
ignored. More than one On Branch may be specified in a s~ngle 

Input/Output State1ent• although cnty one Condition can be true 
after executing the Inout/Outout Statement. 

Example: 

RE•D_OK := TRUE; 
OPEN INFILEJ 

ON f ILE_MISSING co; 
OI5Pl\Y C"FILE N01 fOUND"lJ 
READ_OK := FAlSEJ 
ENO; 

ON FILE_LOCKEO oc; 
DISPLAY c~FILE IN USE BY ANOTHER PROGRAM"JJ 
REAO_OK := FALSE; 
END; 

WHILE READ_OK oo; 
READ INFILE CBUFFER>J 

ON EDF REAO_OK := FALSE; 
WRITE OUTfllE CBUffEFlJ 
EN Di 
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--- OPEN -- Fite Id -------------------------------------------> 
I 
1-- [ -- Suboort -- l --1 

>--------------------------------------------------------------> 
1 1 
1-- RETURN --1 1-- ON_flEHAlf_OF -- Expression --1 

1<------------------------------------------------------1 
>---------------------·----------------------------------------) 

J-- ; -- ON 

1--

f ILE_~ISSING ·-----·­
I 

f ILE_LOCKED -----1 
I 

EXCEPTION -------1 

Statement 

The Open Statement allows the programmer to explicitlY open a 
file and to handle error conditions. 

Note that all open options should be set before the Open 
Statement is executed, using either a file Declaration Statement 
or a Put Attribute Statecent. for example• OPENONBEHALFOF must 
be set to True for the ON_BEHALF_Of clause to take effect. 

Exa•pte: 
OPEN SOUPCE; 

ON FILE_MISSI~G SOURCE_PRESENT := FALSE; 
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--- CLOSE -- file Id------------------------------------------> 
I 
1-- { -- Subport ·- 1 --• 

>--------------------------------------------------------------> 
I 

I<---------- , ---------1 I 
J 1 

1---------------- REEL --------------------1 
t I 
t· WITH -I 1-- RELEASE ------------1 

I 
1-- PUFGE --------------J 
I 
1-- REMOVE -------------1 
I t 
1-- CRUNCH -------------1 

I 
J-- NC_REWIND -------·--t 

j 

1-- OVERRIDE_SECURITY --t 
I I 
J-- LCCX ---------------1 
I I 
1-- IF_NOT_CLOSED ---·--J 
I t 
1-- RCLLOLT ------------1 
I I 
J-- AUDIT --------------t 

>--------------------------------------------------------------· 
1----; ---- ON ---·EXCEPTION ---- Statement ----1 

The Close Statement allows a programmer to explicitly close a 
fHe and specify how it is to be disposed. 

Example: 
CLOSE SOURCE PLRGEJ 
CLOSE NEWSOURCE LOCK, Rf~OVEJ 
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--- READ -- Fite Id ------------------·-----·---------·--------> 
I I 
1-- C ----- Disk Key -------- l --1 

I I 
t-- Remote ~ey ----1 
I I 
1-- Queue Member --J 
I I 
1-- Subpart -------1 

>--- C -- Buffer -- l -----------------------------------------> 
I I 
t-- WITH -- RESUll_~ASK -- Mask --t 

1<-------------------------------------------------------1 
>--------------------------------------------------------------· 

t-- ; -- ON ----- EOf -------------------- Statement ----1 
I I 
1-- INCOMPlETE_IO ------t 
I I 

1-- EXCEPTION ----------t 
The Read Statement allows a record to be read from a tile. 
Duffer must ~e an Address Generator. 

Example: 
READ RANOOM_FILE IKEYl CBUFFERJJ 

ON £Of 8AO_~EY := TRUEi 
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--- WRITE -- file Id-----------------·---·--------------------> 
1-- [ 
I 
1- - { 
I 

Disk Kev -- l -------------1 

Remote Key -- l -----------J 
J-- [ - Queue Member - 1 -----------1 
I I I I 
I I- TOP -t I 
I I 
1-- C -- Subport -- l --------------1 
1 

1-- NO -----------·-----------------t 
I 

1-- PAGE ---------------------------1 
I 
j-- SINGLE -------------------------1 
I 
1-- DOUBLE -------------------------1 

1-- Channel Number -----------------1 

>--------------------------------------------------------------> 
I 

J-- < -- Buffer -- l --1 
I 1 
1-- WITH RESULT_MASK -- Mask --t 

l<------------------------------------------------------1 
>--------------------------------------------------------------· 

t-- ; -- ON ----- EOF -------------------- Statement ---t 
I I 
t-- INCOMPLETE_IO ------1 
J • 
1-- EXCEPTION ----------1 

The Write Statement allchs a record to be written to a file. The 
spacing may also be specified, and will be done after the Buffer 
is 'Wf' i tten. 

Exaftlpte: 
WRITE LINE DOUBLE <"HEADING LINE"lJ 
WRITE LINEi 
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SPACE file Id ------------------· Expression ------> 
I 

1-- TO --1 

J·- TC_EOF ----·--------------1 

tc-----------------------------------------------1 
>--------------------------------------------------------------· 

t-- ; --- ON EGF -------------- Statement ---1 
I I 
I- INCOMPLETE_IO -I 
I I 
I- EXCEPTION -----1 

The Space Statement is used to skip over records in a sequential 
tile. If TO Expression is used it must be a non-negative number• 
and will position the file at that record. Expression alone 
specifies the number of records to space from the current record• 
with a positive value spacing forward and a negative value 
spacing ~ackward. TO_EOF witl space the file to its current end. 

SKIP ----- file Id ----- TO Channel Number ---1 

The Skip Statement ~ill cause the line ~rinter to s~ip to the 
specified channel number on its carriage tape. Channel Number 
must be a constant rangin~ from 1 to 12. 

SEEK ----- File Id ----- [ Expression ] ---1 

The Seek Statement is used with rando1 disk files to read a 
record into the MCP 4 s buffer area in preparation for a Read of 
that record. A See~ Statement performed immediately before a 
Read Statement is less efficient than just reading the record. 
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---- file Id --- • -- -ttribute ----------·--------------------> 

>--- ·­.- Value 

1-- < -- Index -- l ---1 

---------------------------------------· 
The Put File Attribute Statement allows an attribute of a file to 
be changed dynamica!ly at run-time. Value can be either a 
predefined mnemonic f-0r the attribute Cas specified in the File 
Attributes Section), or an Expression. 

The following attributes are allowed. 
aste·ri sk must be indexe·d. 

ACC£SSMODE 
ALLDCAT£ATOPEN 
AREAACDRESS * 

A RE A BL 0 CI( S 
AREALENGTH 

AREAS 
AUDITED 
B ACKU PK IND 
BACKUPPERMlfTED 
BLOCK SIZE 
BL OCKSHiUCTURE 
BUff£RS 

CCMPRESSION * 
DENSITY 
DEPEND ENT SPECS 

0 rn£.CT ION 
DUMMYf IlE 
ENOOFPAGEACTIOi'~ 
EXTEND 
EXHfOD£ 
F AMIL YINDEX * 
FAMILYNAM£ 
FILEKIND 
FILENAME 
f ILESECIION 
F Ilf TR AN Sf ER 

Example: 

FLEXIBLE 

FOOTING 

FRAMESIZE 
HOSTNAME 
INSECURE 
I~TNAttE 
INlJALIOCHARS 
KIND 
LABEL 
LASTRECORD 
tCW£RMARGIN 
M A XR EC SI ZE 
MAXSTATIONS 
M~XSUEFilfS 
MINRECSIZE 
tJYNAM£ 

MYUSE 

NEWF ILE 
OPENNOREWIND 
OP£NONBEHAlFOf 
OPHHHTHPRINT 
OPENWITHPUNCH 
OPTION Al 
0 IHER US£ 

Attributes marked by an 

PAGE SIZE 

PAR I TY 
PRINTCOPIES 
PRINTDISP[JSITION 
PROTECTION 
PROTOCOL 
QF~MilYSIZE 
QHAXMESSAGES 
P.EMOTEHEADER 
REMOT£K£Y 
SAVEfACTOR 
S8PFILEKINO 
SECU RI TYTYPE 
SECIJ RITYUSE 
SERIALNO 
STATIONSALLOWEO 
TITLE 
T~ANSFORM_FILENAME 

TRANSLATE 

UNIT NAME 
UPDATEfILE 
UPP£RMARG1N 
USER BACKUP NA ME 
VOLUl-!i£1NDEX 
WORi'ffILE 
YOU~HOSTNAME tr 

YOURN'AME * 
YOlJRUSERCODE * 

CARDS.TITLE := "SOL2_SRC/EXPRESSION ON SDL2"; 
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File Id Attribute -------------------------1 
I I 
1-- C -- Index -- > --1 

The Get File Attribute Statement returns the vatue of a file 
attribute. The value returned will be either boolean• numeric or 
character, as specified in the MCP COH~UNICATES AND STRUCTURES 
Product Specifjcation. Note that the ATTRIBUTE_VALUE standard 
function can be used to determine the numerical equivalent of a 
mne•onic attribute value (See STANDARD PRCCEDURES AND FUNCTIONS 
Secti onl. 

The following attributes ar~ allowed. 
asterisk must be indexed. 

ACCESSMODE 
A LLOCATEAT OPEN 
"lTERCAT£ 
.AREA ADDRESS * 
AR£AALLOCATED * 
A REA BLOC!'\ S 
A RE.ALENGTH 
AFEAS 

~TTERR 

ATTVALU£ 
ATTYPE 

AUDITED 

AVAIL ABLE 
BACKUPflLENAME 
B ACl<UP Km D 
BACKUPPERMITTED 
BLOCK 

BLOCK SIZE 

8l. OCK ST f;U CT URE 

B Uff £RS 
CENSUS * 
CHANGEDSUBf ILE 
COM PRE 5 SION tr 

CREATIQNllATE 
CREATIONTIHE 

FAMILY NAME 

f ILEKIND 
f ILEN AM'E 

fILESEClION 
FILESTA"IE * 
fILETRANSFEf? 
FLEXIBLE 

f COTING 
f FAMESIZE 

HOSTNAME 
It\SECURE 
INTNAM£ 
1NVAL1DCHAkS 
KIND 
LABEL 
L aSTR ECO RO 

LAST SUBFILE 

LlN£fORMAl 

LINEN UM 
lCWERMARGIN 
~UXCENSUS * 
MAXRECSIZE 
MAXSTATIONS 
M~XSUBfILES 
MINRECSIZE 

Attributes marked with an 

OPENWITHPRINT 

OPE NWI THPIJ NCH 
OPTIONAL 

OTHERUSE 
PAG£SIZE 

PARITY 
PRINT COPIES 
PRINTDISPOSITION 
PROTECTION 
PROTOCOL 
QF AM IL YS I l £ 

QMAXMESSAGES 
RECOlHJNUMBER 
R£MOTEHEAOER 
REMOfEKEY 
SAV£f ACTOR 
Sil Pf ILEK IND 
SECU~ITYTYPE 

S£CURlTYUSE 
SERIALNO 
SIMPlEHEADERS 
STATE 
STAJIONSALLOWED 
SU8f ILEERROR * 
TITLE 
TRANSFORM_FILENAME 
TR AN SLATE 
TRANSLATING 
UNIT NAM£ 
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DENSITY 
DEPENCENTSPECS 
DIRECTION 
DUHMYFILE 
ENDOFPAGEACTION 
EXTEND 
EXTMOOE 
f AMILYINDEX * 

Example: 

MYH05TN~ME 

MYNAME 
MYUSE 
NEWFILE 
NEXTRECORO 

Of EN 
OPENNOREkIND 
OFENONBEHALFOF 
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UPDATEFILE 
UPPERMARGIN 
USED ATE 
USERE~CKUPNAME 

VOLU"EINOEX 

WORKf IlE 
YOURHOSTNAME * 
YOURNAME * 
YOURUSERCOOE * 

WRITE LINE C "SOURCE FILE = ~ CAT SOURCE.TITLE ); 
IF SO~RCE.KINO = ATTRIBUJE_VALUE <KIND~ READER) THEN 
INPUT_FRCH_C~RCS := TRUEJ 
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SDL2 provides a mechaniss for dividing a program into several 
units• each of which can be incividually CQmpiled. There are 
three types of units : Global units, Separately Comoiled units~ 
and Independently Compjled units. These in~ividually compiled 
units are later bounc together by the SDL2/BIND£R, and calls 
across unit ~oundaries are resolved. 

A Global unit containing all global data ceclarations and the 
outer loop of the program must be compited Cwithout syntax 
e~rorsl prior to the co•pilation of any of the Separate units. 
The symbol tab·le for au. global declarations (eK'Cl.uding 
procedures) is saved in the unbound gtobal code file for later 
use by the Separate units. 

When a Separate unit is compiled, the coepiler loads the symbol 
table from the Global unit, making alt global declarations 
accessible to the Separate unit. A Separate unit may not declare 
any global variables or tiles, but ~t may declare qlobal types, 
constants, sets• records and defines which are accessible to any 
procedure in that unit. Note that compiler control options and 
conditional compilatio~ booleans set in the Global unit will not 
affect any of the Separate vnits. 

Both the Global unit and the Separate units have access to all 
gtobal data declared in the Global unit. ln addition• they may 
call any lexic level one procedure whict is declared in another 
unit, provided the procedure is identified by an EXTERNAL 
procedure declaration in the catting unit. Externat procedure 
calls witl be resolved by the binder. The binder witl also dG 
any parameter checking ~hich would have been done by the compiler 
had the procedure been declared locally. 

ln Independent unit is one which accesses no global data or 
external procedur~s· and so may be bound with any Global unit. 
4n Independent unit •ay not declare any qtobal variables or 
tiles, but it may declare globat types, constants, sets• records 
and defines which are accessible tc any procedure in that unit. 

Each unit is allocated one page in the Segment Dictionary, so 
there is a limit of 64 units to a program. The Gtobal unit will 
always be allocated to Paqe O. 
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The following ccmpiler ccntrol options are used when compiling 
unbound units. These options should appear at the front of the 
~nput file~ precedin~ all conditional compitation statements, 
declarations and executable staterents. The onty statements that 
can precede these options are other compiler control state•ents. 

CREATE_GLOBAL 

This is used to specify to the compiler that a Global unit 
is being compiled for later binding with Separate and/or 
Independent units. 

USE_GLOeAL [f ite_namel 

This is used to specify to the compiler that a Separate unit 
is being comoiled for later binding with a specific Global 
unit. The symbol table fro• the Global unit will be loaded 
by the compiter for ~se by t~e Separate unit. 

INDEPENDENT 

Thjs is used to specify to the compiler that an Independent 
unit is being compiled for later binding with anv Global 
unit. 

All Global, Separate and Independent •code files 4 will be typed 
as SDL2 Unbound Code files and witt not be executable. 

The SDL2/BINDER will bind together a single Global unit and one 
or ~ore Separate or Indeperdent units, procucing an executable 
SDL2 Code file. The binder witl verify that alt units were 
compiled with the same version of the co"ailer and that all 
Separate units were compiled with the same version of the Global 
unit. 

See the BINDER EXECUTION Section for a description of how to 
execute the SDLZ/BINDER. 
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Comoiter control options wust be preceded by a single or double 
dolla~ sign CS or $$), begirning in column 1 of the source image. 
If a double •si• is used, then the control options are considered 
to be permanent, and wilt be included in the new source file Cit 
one is requested). If a single 4 S' is used, then the control 
options are considered to be temporary and witl not be included 
in the new source file. 

£NOJ AUTO_SEGMENT (Default = TRUEJ 

The compiler wilt automatically brea• the program into 
seqments. The seqment size is deter$ined bv the 
AUfO_SEGMENT_SIZE option. 

Seqment brea~s will occur 
when the code size exceeds 
AUTO_SEGMENT_SIZE. 

AUTO_SEG~ENT_SIZE !Default = 20000) 

at the end of a procedure 
the size specified for 

Specifies the segment sizes in bits for automatic 
segmentation. 

Example: 

$ AUTO_SEGHENl_SIZE 16000 

CNOl CHAR60 COefault = lRUEl 

When TRUE the scanner will 
uppercase ara lowercase 
including reserved words. 

CNOl CLE~R_LQC4lS COefault = FALSE) 

not distinguish between 
letters in identifiers, 

When TRUE the cGm~iter will generate code to clear the 
local data space to zeroes upon procedure entry. In 
addition, all descriptors will be initialized as though 
the SINITIALIZE_REFERENCES option was set. 

{NOl COCE <Default = FALSE> 

When TRUE the compiler will list the code generated. 
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CREATE_GLOBAL <Default = f AlSE1 

Specifies to the compjler that the Global unit of an 
individually compiled program is being compiled. 

£NO] DEEUG <Option> 

This is for compiler debugging. 
CHECKS, DUMPw DUMP_SY~BOL_TABLE~ 

SYMBOL TABLE~ TYPES, or XREF. 

Option may be either 
RECOVERY, SCANNER, 

OYNAMIC_HEHORY Cdefault - 0 or minjmum of 2COOJ 

Soecjfies the amount of dvnamic memory in bits. 
Dynamic memory is used for paged arrays. The default 
dynamic memory calculated by the compiler js sufficient 
for storing one caqe of each global paged array, olus 
one page of each tocal paged array in the texic level 1 
procedure which reQuires the most dynamic memory. The 
user can make a better estimate of the dynamic memory 
require•ents based on the actual number of paged array 
elements that will be accessed at any one time. Note 
that each meqcrv l~nk requires 10D bits, and each page 
table requires !2 bits oer entry. In addition~ 
approximately 200 bits are required as work space for 
the intrinsic. 

EFRCRLIMIT CDefault = 1001 

Specifies the maximum number of e~rors which will be 
allowed. The compile wilt terminate when this ljmit is 
exceeded. 

CNOJ ERRORLIST CDefault =FALSE> 

When TRUE, the comoiler will print the error messages 
in a separate errcr listing file CERRORSJ. 

FAMILY CDefault = system disk) 

If a cont~ot card file title does not explicitly 
specify a pack name• the pac• specified in the FAMILY 
control option is used. The control cards which allow 
file titles are INCLUDE, MERGE, NEW~ and USE_GLOBAL. 
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[NO] INCLNEW <Default= FALSE) 

When TRUE~ the source images read in from an INCLUDE 
file will be copied to the new source file CNEWSOURCEl. 
The INCLNE~ option takes effect only when the NE~ 
option is specified. 

INCLUDE Clibrarv file title] 

Soecif ies that a library source is to be read in and 
compiled. The remainder of the source image may 
contain the library file title. If no title is 
specified• then the external name of the LIBPARY file 
will be used. No other control options may fotlow the 
$INCLUDE paraReters on the same compiler cont~ol image. 
Images from the LIBRARY f ite will be flagged with an 
"I" in the output listing. A library lite •av not 
contain an INCLUDE statement. 

INDEPEND£NT 

Specifies that an individually compiled unit is being 
compiled that does not access any global data. The 
Independent unit created can be bcurd intc any proqram. 

CNOl INITIALIZE_REFERENCES <Default = FALSEJ 

INTRINSIC 

When TRUE~ the compiter witt generate code to 
initialize alt reference variables to their declared 
type and length Cif specified) with an invalid address. 
Use of an uninitialized reference variable will then 
cause a run-time Read or Write Out of Sounds error. 

Specifies that an intrinsic is being compiled. 

C~Ol INTRINSICS_ALLOWEO (Default = TRUEl 

If FALSE, any use of intrinsics will be flagged as an 
error. If INTRINSIC is specified, then 
INTRINSICS_ALLOWEC is automatically set to FALSE. 

CN01 LIST COefault = IRUEJ 

Soecifies if a listing ~s to be produced. 
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CN01 LISTAMPERSAND CDefautt = TRUEl 

If TRUE, conditional compilation statements beginning 
with an •&• will te included in the listing. If FALSE• 
statements beginning with an •&• will not be listed. 
NO LIST overrides LISTAMPERSAND. 

[N01 LISTDOLLAR COefautt = TRUEl 

If TRUE, atl temporary compiler control statements 
<those beginning ~itb a single •s•1 will be included in 
the listing. If FALSE, the temporary compiler control 
statements will not be listed. Permanent compiler 
control stateaents Cthose beginning with a double ~is•> 
are always printed• regardless of the setting of the 
LISTDOLLAR option. NO LIST overrides LISTDOLLAR. 

CNOl LISTHEX Cid chars] <Default= fAlSEJ 

If TRUE, the cooe addresses on the output listing will 
be printed as hex values instead of decimal values. 
<id chars> wilt be use·d instead of the code page number 
to preface tne segment and offset. SVOID 00~19500 

[ NOJ LIST INCL !Default :: TRUE} 

If TRUE, s-0urce images from an included library file 
will be listed. NO LIST overrides LISTINCL. 

CNOl LISTOMITTED <Default= IRUEJ 

lf TRUE~ source iaayes that are not compited because of 
con di t i on a l c· o" p it at i on w i l l. s ti U be U s t e d • I he 
omitted images will be flagged wjth an "O" in the 
output listing. NO LIST overrides LISTOMITTEO. 

MERGE [source file title] <Default= FALSE> 

Normally apoears as the first tine of the CARD file. 
Specifies that the CARD file be merged with the SOURCE 
file. The file tjtle of the source file mav be 
specified on the rest of of the source image. If it is 
not specified, then the external name of the SOURCE 
file Hill be used. Images from the CARD fit~ witl be 
flagged w~ th a "P" in the output ti stinq. 
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NEW {new source file title] <Default= FALSE> 

PAGE 

Specifies that a new source file be created. The title 
of the new source fite may be specified on the rest of 
the source image. If it is not specified, then the 
external name of the ~EWSOURCE file will be used. 

Ca us es a p a g e e i e c t i f l i s t i n g • 

PROCEOURE_STACK_SIZE COefault = 201 

Snecifies the maximum depth of nested orocedure calls 
in this program. 

CNOJ RUNTIME_CHECKS CDefault = TRUEl 

iEGMENT 

When F~LSE, all run-time checting will be suppressed. 
(for MCP use cnlyJ. 

Causes a seqment bre~• to be generated. This option is 
allowed only when it ia•ediatel~ follows the END of a 
PROCEDURE declaration. 

SEGMENT_PAGE 

Causes a page and segment breat tc be gene~ated. This 
option is allo~ed only when it immediately follows the 
ENO of a PROCEDURE declaration. 

CNOl SEQCHECK <Default =FALSE) 

When TRUE~ the compiler wjtl verify that the seQuence 
number of the current source 1uiage conta1ns only 
nu•eric characters, and is greater than the seQuence 
nu~ber of the previous source image. The sequence 
number may be all blanks ontr if the previous sequence 
number was also all blanks. An invalid sequence number 
wilt generate a syntax error. 
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STATIC MEMORY Cdefautt = minimu• of 100001 

Specifies the a~ount of static memory in bits. 
Increasing STATIC_HEMORY automattcatty enlarges the 
operand stack• but not the procedure stac•. 

CNOl SUMMARY <Default = fALSEl 

When TRUE, the co~piter wilt produce summary statistics 
on the output listing. If NO LIST is specified, then 
thjs suffimary includes all information normally found at 
the and of tte source listing, in addition to the 
summary statistics. 

CNOJ SYMBOLIC_OUMP CDefault = TRUEl 

When set, symbolic infor•ation witl be included in the 
code file for use by the Analyzer. When reset, this 
jnformation wilt not be included in the code file. The 
code file will be smaller when this option is reset, 
but the dumps will not be informative. 

C~OJ TYFE_CHECKS COetault = TRUE) 

When FALSE~ all compile-time type chec•ing will be 
suppressed. ~ote that the compiter currently does only 
a limited amount of type checking. 

USE_GLOBAL [global file title] 

Specifies to the compiler that a separate unit is being 
compiled. The title cf the global code unit may be 
soecified on the rest of the source i~age. If no title 
is specified~ then the external name cf the GLOBAL file 
will be used. 

VOID [sequence numberl 

The VOID option may be followed by an optional Sequence 
Number. Att subsequent records in the SOURCE file witn 
sequence fields less than or e~ual to the Sequence 
Number will be deleted. If the Sequence Number is 
omitted, only the record with its seauence field equal 
to the seauence field of the VOID record will be 
deleted. The VOID optio~ may only appear in the CARD 
file, and will only delete records in the SOURCE file. 
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[~01 W~RNFATAL CDefault = F•LSEl 

When TRUE the compiter will treat all warnings as fatal 
syntax errorso 

CNOJ XREF COefault = FALSEl 

When TRUE the compiler will produce a cross-reference 
listing at the end of the norwal irogram listing. The 
cross-reference includes all defined and predefined 
identifiers used in the program, excluding reserved 
words. It also indexes literals# ampersand booleansP 
dollar options. ard do group labels. 
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&UWUlll~H4L CD~flLAilQI 

The conditi~nat comoilation facility alloks the programmer to 
selectively comoite blocks of code without the necessity of 
physically adding or removing records. Con~itionat compilation 
control records must beg'in in column l with an., ... 

t<-----------------------1 
SET --------------------- option_name -----------------1 

I j 

1- Rf.SET --· 

The SET and RESET state•ents witl both declare, if not atready 
declared, a conciticnal ccmpilaticn option na~e~ and SET it to 
true1 or RESET it to false. A reference to a conditional 
ccmpilation option name that has not been SET or RESET is an 
error. 

If .SI~If M.EtU 

IF --- Boolean EMpression --- True Inclusion Block ----> 

>-----------------·-----------------------·---------- END ---1 
I 
1-- ELSE false Inclusion Block ---1 

I<--------------------- AND ----------------------1 
I 
I 
I 

I I 
1-- NOT --1 

I 
1-- OR --1 

i 
I 
I 

option name --------------------------1 

The conditional compi(ation If statement is used to bracket 
blocks of code to be ccmpiled conditio~altv on the result of the 
Boolean Expression. 
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WRITE LINE C"A C~ANGED TO• CAT DECJMALCA,BJJ; 
&ELSE 

W.~I"fE LINE P.A.GE; 
&END 
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fhe primary input to the co«piler is from the file CARD. 

ElJ..E~ 

SOURCE 

~EWSOURCE 

CODE 

GLCBAL 

LIN£ 

ER FORS 

XREF 

LIBRARY 

f PBS 

priwary source input file (default device type 
is DISXl 

used if MERGE option is specified 

ne~ source file, if NEW option is specified 

the generated code file 

co~e file cf GLOBAL unit~ if USE_GlOBAL is 
specified 

output listing 

error message listinq1 if ERRO~LIST option 
is true 

internal file for saving to*en references if 
XREF is specified 

file used to read in libTary source if INCLUDE 
is specified 

internal file for saving file para~eter blocks 

See MCP CONTROL SYNTAX Product Specification for details of MCP 
syntaM to compile programs. 

Example: 

? ca SLD2/GLOB~l SCL2 LIBRARY; 
? FI CARD NAME SDL2/SOURCE/GLOHALJ 
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lllli.DER 11£~.UIIJUI 

See SEP~RATE CO~PILATION Section for a description of haw ta 
create unbound code files. 

CARO source input Cdefault device type is DISK) 

CODE the generated code tile 

LINE output listing 

OBJ the unbound code files used as input 

SYHTAB internal tile for saving symbol table info 

!l.E~ fil fl UJ .ti 

The C~RD file contains the bind request, listing the files to be 
bound along with anv options. The syntax for the binder input 
tile is: 

l<---------------------------1 
-- BIND -- Global Fite Title , -- Separate File Title ; --1 

Global File Title and Se~arate File Title are f ite titles 
ccnforminq t~ the following syntax. 

--- multifile id ----------------------------------------------t 
I ,I I I 
1-- I -- file id --J I·· CN -- pack id --1 

Binder control options are allowed on any input record witn a 
dollar siqn ($) in column one, similar tc compiler control 
options. Valid control options and their default values are 
listed below. 

[NOl LIST 
CNOl LISTHEX 
INOJ SUMMARY 
CNOJ SYHBOLIC_OU~P 
CNOl DEBUG_HASH 
CNOJ DEBUG_SYMBOl_TABLE 

Cl rue l 
CF al s e > 
Cf al sel 
CT rue) 
Cfalse> 
Cfalsel 
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The first four options correspond to compiler options with the 
same name. If LIST is True~ a listjnq of procedures and code 
addresses will be produced. If LISTHEX is True, code addresses 
will be printed as hex values; otherwise they wjll be orinted as 
decimal values. If SUMMARY is True, summary statistjcs will be 
printed at the end of the listing. If SYMBOLIC_DUMP is False~ no 
symbolic du3p informaticn will be included in the final code 
tile. The DEBUG opticns are for binder debugging. 

See MCP CONTROL SYNTAX Product Specification for details of MCP 
syntax to compile programs. 

Example: 

? CO XSDL2 SDL2/BINDER lIBRARYJ 
? FI CARO CAFD.REACER; 
? DATA CARD 
$ SUMMARY 
B1ND SDL2/GLOBAL ON SOL2, 

SDl2/0ECLAR£ ON SDL2, SDL2/STATEMENT ON SDL2i 
1 ENO 
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tllJlI AIJLIZfB .El.E~!lllill 

ElL.E.S 

CARD optional input file Cif SWO = 1> 

LINE output U sting 

The SOL2/SA program anaty2es SOL2 code files. Inout is via 
Accept commands or the CARO file1 and is free format with one or 
more tokens per Accept command o·r input record. A blank Accept 
command or end-of-file terminates the proqram. 

The program will first ask for the title of the code file. fhe 
entire title must appear on a sinqle ~ccept com~and or input 
record• conforming to the syntax shown below. Other commands may 
follow the title in the same Accept command or inout record. 

--- multi file id -·--------------------------------------------1 
I 
1-- I -- file id --1 J-- ON -- pack id --t 

After the file is opened and verified, the program will prompt 
tor comeands. The allowable commands are listed below. 

CE 

The code dictionaries witl be printed. Unbound code 
tiles have only a segaent dictionary' while executable 
code files have both a page and segment dictionary. 

CODE tpagel segment 

Prints the contents of the code tile within the 
specified page and segment. The page and/or segment 
may be ALL instead of an integer, in which case all 
pages or segments wilt be analrzec. If an unbound unit 
is being analyzed, then page cannot be specified. 
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cou~r [page] segment 

Counts the number of occurrences of each s-op within 
the soecjfied page and segment. 4s with the CODE 
command, All may be used instead of an integer value 
for the page and/or segment. Both the frequency count 
and the percentage of total operands wilt be printed 
for each S-op. lf an unbound unit is being analyzed• 
then oage cannot be specified. 

OMS segment 

END 

NEXT 

PPB 

Prints the contents of the code portion of a DMS 
Dictionary file within the specified segment. The 
segment may be All instead of an integer• in which case 
all segments wilt be anatvzed. 

Terminates the program. 

The current cede file will be closed, and the user witl 
be asked for the name of the next code file to analyze. 

The contents of the Program Pa,raaeter Etock and 
Scratchpad will be orinted. This command is not 
allowed with an urbound code fite. 

PSS entries 

:i y M 

TEACH 

UH 

The nu.mber of Procedure Stack entries will be changed 
to the specified number. This command is not altowed 
with an unbounc cede file. 

Prints the symbol tabte inforaation from a bound or 
unbound code file. 

Displays commands on the OOT. 

The contents of the Unit Header will be printed. This 
command is only allowed with an unbound code fite. 
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Eiample : 

.iA .. ENTER f lLE ll llE GR .. 
User : TEST/PROGRAf.t CN p 
SA . COMM ANOS: CODE COUNT .. 
US€f . COOE . 
SA .. ENTER PAGE NUf'BER OR .. 
User : 0 
SA . ENTER SEG M£N T N UM EER .. 
User . ALL . 
SA . COH MAN OS: CODE COUNT . 
User . COOE l 5 PPB rn ENO .. 

BLANK TO 

PPB PSS 

1 All 1 

OR I ALL I 

PPB PSS 
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TERMINATE 

so NEXT END 

so NEXT ENO 

Note that command orompts are issued only when SDL2/SA expects a 
ccmaand but no command ~as been entered. If a command has 
already been entered~ then the prompt will be suppressed. 
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This section lists the identifiers which are reserved words in 
S Cl2. 

AND 
AS 
BY 
CANO 
CAT 
COR 
CONSTANf 
CONTAINS 
DECLARE 
DEFINE 
DO 
DOkNTO 
ELSE 
END 
£XOR 
EXTERNAL 
FOR 
FILE 
f OPEV£R 
FOFMAL 
fOHMAL_VAlUE 
FORWARD 
If 
IN 
INTERSECT 
MEMBER 

MOD 
NOT 
OF 
ON 
OR 
POINTER 
PROCEDURE 
RECORD 
R£0UCE 
REFER 
REFERENCE 
R£PEAT 
RETURN 

* SEGMENT 
* SEGM£NT_PAG£ 

SET 
SETTING 
STOP 
SWITCH_FllE 
THEN 
TYPE 
UNDO 
UNION 
UNTIL 

* USE 
WHILE 

Identifiers marked with an asterisk are reserved only to improve 
error recovery for programs converted from SOL. They have no 
special function in SDL2. 
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!ff EIDll A :: Ye1Z 

UPL2 is a "safe" version of the SDL2 compiler. It is a subset of 
SCL21 and does not include the following constructs. 

ALl.OCATE_MEMORY 
E ASE_REGISJ EH 
B IN AR Y _SE AR CH 
CALL 
CODE_ ADDRESS 
COMMUNICATE 
COM~UNICATE_WITH_GISMO 

DA TA_ ADDRESS 
DATA_OFFSET 
D'\TA_TYPE 
OC_INITIATE_IO 
DI SABLE_INTERffUP TS 
DISPATCH 
0 Yf\A MIC_M£MOR Y_B ASE 
ENABLE_INTERRUPTS 
ERROR_COHMUNICATE 
FETCH 
FETCH_COMMUNICATE_~SG_PTR 

FREEZE_PROGRAH 
H "l T 
HARDWARE_MONITOR 
LUHT_REGISTER 
REF E R_IWDRE SS 
R£fER_LENGTH 
R EFER_'TYP£ 
SA.VE_STATE 
SEARCH_LINKED_LIST 
SEARCH_SDL_STACKS 
SEARCH_SERIAL_LIST 
SHIFT 
TEST 
THAW_PROGRAH 

Delete right assignaent expression c::=J 
If or Case expressions used as address generators 
POINTER variables 
REFERENCE and POINTEF arravs 

$ INITIALIZE_REFERENCES Cde~f.aul t is Trtre for UPL2> 
S INTRINSIC 
S LISTHEX 
£ RlJNTIME_CHECKS 

REFERENCE and POINTER arrays are excluded from UPLZ. 
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fhis Appendix provides infor•ation useful when converting SOL 
p~oqrams to SDL2. The first section describes SOL constructs 
which •ust be changed and/or avoided ~hen converting to SDL2. 
fhe second section describes the standard routines which are 
available in SOL but not in SDL2. The third section describes 
how to convert SOL-style file attributes to the CSG-Staodard file 
attributes used by SDL2. The fourth section describes how to 
convert SOL corupjler control options to SDL2 compiler control 
options. 

Note that this Appendix is intended as a conversion aid~ not a 
tutorial• and for this reason does not document new SOL2 features 
which were not available in SOL. In particular~ the Type• 
Constant, for• Reoeat• While• and Labeled Case statements are atl 
new jn SOL2, and are described elsewhere in this document. 

The following differences between SDL and SDL2 can be resotved by 
direct text substitution. 

11 Cospatial reccrd declarations must use •t• instead of 
·~· to delimit fields. 

2J The relational operators listed on the left• below• are 
no longer allowed. They must be replaced with the 
operators on the right. 

/= <> 
NtQ <> 
£Ql -
GTR > 
LSS < 
GEQ >~ 

LEQ <= 

31 SWAP must be replaced by READ_LOCK. 

4) DUMP_fOR_ANAl1SIS must be replaced ty DUMP. 

5) SPO_I~PUT_PPESENT 

oor_INPUT_PRESENT. 
must te replaced by 

6> The vertjcat bar "I" cannot be used for assignments. 
It must be replaced by ~:="· 

7) SORT_SWAP must be replaced by 
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*) LAST_LIO_STATlS must be replaced by the STATE file 
attribute. 

81 DYNAMIC is no longer reauired within dynamic variable 
declarations• and it eust be replaced by blanks. 

91 Valid SDL identifier names may cause reserved-word 
conflicts with SOL2. New reserved words include: 

CANO 
CONSTANT 
CONTAINS 
COR 
DOWN TO 
EXTERNAL 
FOR 
IN 
INTERS£C1 

ME MB£ R 
PGil\TER 
R£PEAT 
SET 
TYPE 
UN.ICN 
UNTIL 
WHILE 
WITH 

The next set of differences cannot be resolved by direct textual 
substitution. However, alt occurrences of these constructs in an 
SCL program can be easily converted to the equivalent SOL2 
ccnstruct. 

101 There is no UNDO<•> construct. Do-loops usinq this 
construct must be converted to naaed do-loops, and an 
undo of the outermost loop substituted for eac~ 

instance of UNDO C•>. 

lll All for1al declarations must be specified in the same 
order as the ~ariables appear in the procedure headinq. 

121 All close options must be separated by commas. 

13) Whjle the CHAR_lABLE function is still implemented in 
SDL2, it no longer produces a bit table in the saNe 
order as SOL. Thus. progra~s which relied on the bit 
positions of a CHAfi_T,BlE string must be rewritten. 
for exa•ple, the following SDL code checks whether CH 
is a digit: 

SUBBIT <CHAR_TABLEC"0123456789"J, CH1 11 

It must be replaced by the following SDL2 code: 

CH IN CHAR_TABlE ("0123456789•) 

141 The GROW construct is no tonger necessary, since paged 
arrays ~itl automatically grew in size. The number of 
elements in the arrav may be tested by the function 
ARRAY_BOUND. 

151 Jhe LOCATION function, which returned a 33-bit value, 
must be replaced ty COOE_ADORESS, which returns a 
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32-bit value. 

161 SOL2 treats com•ents and end-of-tines as separators. 

1 7 ) 

This means to•ens cannot be split across two source 
images~ and comments cannot te embedded within 
identifiers or literals. for example~ the followinq 
SOL construct: 

A := a4236/* 
•/70f Ca; 

must be replaced by the following SOL2 construct: 

A := ~4236a CAT 
a1oro;; 

ACCEPT• DISPLAY• and ZIP are standard procedures in 
SOL2, so their parameters must be enclosed in 
parentheses. 

18) Paged arrays are declared differently in SOL2. SOL 
requ~red the "PAGED <elements per pagelft part of the 
declaration before the identifier name, while SOLZ 
requires this part of the declaration to be placed 
between the array bound and the scalar type. 

191 Conditional compjlation booleans must always be 
explicitly SET or RESET before they can be used in an 
&If statement. SOL initialized alt undeclared 
conditional coapilation booleans as though they were 
RESET. 

The next set of differen~es reauires more thouqht than those 
above. 

201 No descriptor manipulation is allowed. All 
descriptor-relatec constructs in SOL must be replaced 
br the ~se of reference variables• and the constructs 
OATA_LENGTHP DAT~_ADORESS1 D~TA_fYPE• REFER_AODRESS• 
REFER_l£NGTH, and REFER_TYPE. 

211 Self-relative variables will not be initialized to zero 
in SDL2, as they were in SOL. InsteadP they must be 
explicitly set to zero if this is what the crogrammer 
intended. This could tead to subtle prograNming bugs• 
if anv usages of non-initialized variables are not 
detected during the conversion p~ocess. However, if 
the SCLEAR_LOCALS compiler control option is specified• 
then the coepiler will generate code to set all local 
data space to zero and all descriptors to invalid 
addresses. 



06/28/64 16-4 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

CO~PANY CONFIDENTIAL 
81000 SOL2 COM~ILER 

P.S. 2228 35l9CC) 

22> Fite declarations must use CSG-Standard file 
attributes. The CHANGE• RE•D_FPB, and WRITE_FPB 
statements have been replaced by direct references to 
standard file attributes. See the FILE AlTRIBUIES 
Section of this Appendix for more information. 

231 The OPEN statement does not allow any options• eg. 
OPEN INPUT. All open options must be set before the 
open requestP using file attribute assignments. 

24) The result cf the logical operations QR, EXORP and AND 
is always of type bit. In SDL, the result was of the 
sa•e type as the longest operard• and so could 
so•etimes be of type character. 

25) All unstructured records in SOL had a type of bit. In 
SOL2, the record will be of type bit only if at least 
one of its subfields is not of type character. If all 
of the subfields are character fields• then the record 
will be of tvpe character. 

261 The extended arithmetic o~erators X_Aoo, x_sue, X_MUL, 
x_o1v. and X_MOD always returned bit strings of a 
predictable length in SDL. In SDL2• the length of the 
result can vary• depending on the number of bits 
required to maintain prec1s1on. In SOL, if both 
operands were of the same length, they thev were 
assumed to be in twos-complement fcrm, atlcwing for 
sign analvsis. In SDL2• both operands are assumed to 
be positive and no sign analysis is done. 

The following list describes those features which will be the 
most difficult to change when conve~ting from SOL to SDL2. 

271 No indexing is attowed. Alt indexing must be replaced 
by the use of record or reference variables. 

281 No structured declarations are allowed, and 
consequently no USE statements. All such declarations 
must be converted to records. These changes may be 
simulified by the use of structured records and the 
WITH statement. 

291 SEARCH_LINKED_LIST and SEARCH_SERIAL_LIST use records 
jnstead of templates, and are formatted stiqhtty 
differently than in SOL. See the CONVERSION Of 
STANOARC ROUTINES Section of this Appendix for more 
information. 

301 REMAPS is not allowed. It must be replaced either by 
cospatiat record fields, or the use of reference 
variables. 
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The following differences between the two languages should also 
be noted. 

311 The CREATE_MASTER and RECOMPILE capabilities do not 
exist in SDL2. They have been replaced by the 
compilation of secarate program units• which are later 
bound together. 

321 Segmentation is less flexible in SDL2. Segmentation 
may only be done at procedure boundaries, and ontv by 
requestinq that a new seg•ent and/or page be qenerated. 
Note, hokever, that SDL2 provides automatic 
segmentation, which was not available in SOL. 
User-specified segmentation is done through the use of 
the SSEGHENT anc ISEG~ENT_PAGE compiler control 
options. SOL SEGMENT statements will generate an 
advisory message, not a syntax error. Eventually, 
however, specifying SEGMENT outside of a compiler 
control option wi(l be considered a syntax error. Note 
that SEGMENT cannot be defined as blanks, since this 
will wort incorrectly when used in an If or CASE 
statement. 

331 There hawe teen some changes to the co•piler control 
options (dollar cards). Any usage of compiler control 
outions in SCL should be checked against the allowable 
options in SDL2. In particutarP the monitorinq• 
profjling~ and timing capabilities of SOL are not 
imple~ented in SDL2. Also~ permanent compiler control 
options must be preceded by •$$ 1 instead of •&•. 

34) In conformance with the CSG Compiler Control Images 
Standard, the internal names of some files have been 
changed. The primary input file is CARD instead of 
CARDSP and the error message file is ERRORS instead of 
ER~OR_LINE. 

The following differences beteween SOL and 
performance. Some SDL const~ucts are not as 
alternate constructs available in SDL2. 

SDL2 concern 
efficient as 

351 The SOL Reduce statement did not allow a reduction 
condition of -NOT IN". All state1ents of the form: 

36) 

REDUCE TEXT UNTIL FIRST IN NOT SPECIALSJ 

snoutd be replaced by the more efficient forffi: 

REDUCE TEXT UNTIL FIRST NOT IN SPECIALS; 

Type and Constant statewents were not available 
Converting Defines to Types and Constants 
improve compile speed. 

in SOL. 
should 
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37) In SDL the statement 

BUMP IJ 

was more efficient than 

I := I + 1; 

In SOL2 the reverse is true. 
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The following standard SOL functions and procedures are not 
a v a i t ab t e i n S DL 2 • 

ACCESS_FILE_INFOAMATION 
CHANGE_~TACK_SIZES 
CLEAR 
CONSOLE SWITCHES 
CONTRoL:sTACK_BilS 
CONTRaL_STACK_TOP 
DE BLANK 
DELIHITED_TOKEN 
OISPLAY_JASE 
EN"TER_COROUTINE 
EVALUATION_STACK_lOP 
£X£CU'f E 
EXIT_COROUT INE 
GROW 
HASH_CODE 
INTERROGATE_INTERRUPT_STATUS 
INITIALIZE_ VECTOR 

M_MEM_SIZE 
MAKE_OESCRIPTOR 
MA KE_;rEAD_ONl Y 
HAKE_READ_WRITE 
fiONITOR 
"4AHE_STACK_ TOP 

NEXT_ITEM 
NEXT_TOKEN 
PAR ITY_ADDRESS 
PRE \1 I OU S_ITE M 
R£4D_CASSf.fTE 
REA U_F ILE_HEAD£R 
R£AD_fP8 
REA D_OVE RLA Y 
REINSTATE 
RESTORE 
S_M EM_SIZ.E 
SA!/ E 
SfARCH_DIRECTORY 
SORT 
SCRl_MERGE 
SCRT_SEARCH 
SOR l _STEP _DOWN 
SORl_UNBLOCK 
THREAD_ VECTOR 
fRA CE 
VALUE_DESCRIPTOR 
WRITE_FILE_HEADER 



06/28/6.Ca 

BURROUGHS CORPORATION 
C~HPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

S Dl syntax: 

Stl2 syntax: 

PROCECURE CLEAR CAJ; 
fORH~l A (*) BITJ 

DECL~RE INDEX FIXED; 
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FOR INCEX := 0 TO ARRAY_BOUND CAJ - 1 
A CINDEXl := o; 

RETUHN; 
Et\10 CLEAR; 
• 

• 
ClEt\R C.~RRAYH 
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SOL syntax: 

H~SH_CODE CTOKEN>J 

SDLZ svntax: 

PROCEDURE HASH_CODE <TOKEN> BIT C24J; 
FORMAL 

TOKEN CHARACT£R; 
DECLARE 

TOKEN_LENGTH FIX£0, 
IN~EX FIXED, 
CH REFERENCE~ 

HASH BIT C27JJ 
HASH := TOKEN_LENGTH := LENGTH CTOKE~>J 
IF TOKEN_LENGTH > 15 THEN 

TOKEN_LENGTH :=tS; 
INDEX := o; 
WHILE INDEX < TOKEN_LENGTH oo; 

REFER CH TO SUBSTR CTOKEN• INDEX• lJJ 
BUMP INDEX; 
BUMP SUBBIT CHA~H. 3 - <INDEX MOO 411 Z4J BY CHJ 
END; 

~ETURN SUEBlT CHASH, 3, l4); 
£ND HASH_CUDE; 

Note that this procedure is by no means an optimal hash function. 
It should be used onl~ if jt is essentiat to compute the 
identical hash values computed by SOL. 
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SDL syntax: 

SEARCH_LINKED_LIST <START_RECORO, 
C 0 H PA fl E_ FIE l D, 
COMPARE_VALU£, 
RELHION" 
LINt<_fIELOJ 

SOL?. syntax: 

SEARCH_LINKED_LIST CSTART_RECORO, 
iCOMPARE_fIElD RELATION COMPA~E_VALUE~ 

LINK_fIELCl 

In SOL, ST4Rf_RECORD could be either an expression or an address 
generator. In SOL2• it must be an address generator with a 
RECORD tvoe. COMPARE_FIELC and LINK_FIELD must be fields within 
that record type. 

SOL returned the base-relative address of the first structure 
where the expression COMPARE_YALUE REL4TICN COMPARE_fIELD was 
true. If no match was fcunc it returned ~FfFfff~. SDL2 returns 
the first structure where the express~on COMP4RE_FIELO RELATION 
CCMPARE_VALUE is true, or an address qenerator with a data 
address of @FFFFFF~. 

Example: 

SOL: 

sou~: 

RS_ADOR := SllCSlART_ADOR, RS_JOE_NUHBER COJ, 
JN•=• RS_Q_LINK COJJ; 

IF RS_AODR = aFFFFFF~ 
THEN NOT_FOUNO.i 

DECLARE FIRST REFERENCE RS_NUCLEUSP 
RSN REFERENCE RS_NUCLEus; 

REFER_ADCRESS CflRST~ SlART_ADDRJ; 
REFER RSN TO SllCFIRST~ 

RS_JOB_NUMBER = JN, 
RS_Q_lINKJJ; 

IF DAT~_ADDRESS CRSNJ = ~Ffffffa 
THEN NOT_fOlJND; 
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STJl svnta><: 

SEARCH_SERIAL LIST <COMPARE_VALUE,. 
RELHIQN,. 
COMPA:RE_FI£l0,. 
SJAFJ_RECOR01 
TABl£_lENGTH, 
R£Stll_VARIABL£1 

SOL2 syntax: 

SEARCH_SERIAL_LIST CSTAFI_RECORO,. 
COMPARE_FIELO RELATION COHPARE_VALUE~ 
lABl£_IT£MSJ 

START_RECORD must be an address generator with a RECORD type,. and 
COMP4RE_FIELO must be a field within that record type. or, 
START_RECORD can be any address generator~ and COMPARE_FIELD must 
be omitted; in that case START_RECORD wilt be used as the 
ccmparison fietd. 

In SDL• TABLE_LENGTH specified the number of bits to be searched. 
In SDL2, TABLE_ITEMS wust be used instead of TABLE_LENGTH. 
TABLE_ITEMS specifies the number of sequential entries that are 
to be seaf'ched. 

SOL returned a 1 if the search succeeded• and a 0 if it faited• 
with RESULT_VARIABLE beinq set to the base relative address of 
the entry containing COMPARE_VALUE. SCL2 does not use a 
parameter tD return the result of the search. Instead~ the 
function returns the ele•ent nu1bar of tne matching entry Cthe 
tirst element is OJ. If no match is found• then TA8LE_ITEMS will 
ile returned. 

Example: 

SOL : If SSLCJN, =, UNil_JOB_NUMBER CO], 
IOAT_REC tHINT.IOAT_POINTERl• 
HINJS.IOAT_fND - HINTS.IOAT_POINTER, 
10'\T _ADOR J = 0 

THEN NOT_FOUNDi 

SDL2: DECLARE IOAT REFERENCE IOll_RECJ 
REFER_AOORESS CJOAJ, HINTS.IOAT_POINTERJ; 
ENTRY := SSL CIGAlr UNIT_JOB_NU~BER=J~, IOAT_ENTRIESJ; 
IF ENTRY = IOAT_ENTRIES 

THEN NOT_fOUNC; 
ELSE IOAT_ADDR := HINTS.IOAT_POINTER + 

ENTRY* IOAT_sizE; 
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fl1f AlI.BlJJMlf.S 

SDL2 uses CSG-Standard file attributes in File Declarations and 
in Get/Put Attribute Statements. The CSG·Standard attributes 
implemented by the BlOOC MCP are docu•ented in the MCP 
COMMUNICATES AND STRUCTURES Product Specification. 

This section lists the attributes allowed in SOL• along with the 
eauivalent standard attributes available in SDL2. It does not 
list alt of the standard attributes allowec ty SOL2. These are 
documented in the INPUJJOUTPUT Section. 

SOL 

All_AREAS_AT_OPEN 

A REA_B )'_CYL H.JOER 

AREAS = areas/blks_per_area 

BUFFERS = 

DEVICE = Cin alohabetical orderl 
CARD 
CARD_PUNCH forms backup 
CARD_ READER 
CJ\SSETTE 
OAJ,,_R£CORDER_60 
DISK a,ccess 
DISK_FILE access 
DISK_PACK access 
DISX_PACK_CENlURY access 
DISK_PACK_CAELUS access 
PAPER_TAPE_PUNCH forms backup 
P~PER_TAPE_READER 

PGRJ 
PRINTER forms backup 
PUNCH forms backup 
PUNCH_PRINTER forms bactup 
QUEUE CmaK msgsl 
QUEUE Cmax msgsl fA~ILY Csizel 
READER_PUNCH_PRINTE~ forms backup 
R£ADER_SORTER 

SOL2 

ALLOCATEATOPEN = TRUE 

not itaplemented 

AREAS -= areas 
AREAlENGTH = chars_per_rec 

* recs_pe·r_bH 
a- b Ul'. s_per _area 

or' AREABLOCKS : blks_per_area 

BUFFERS = 
KIND = 

DATARECOR0£f' 
DISK 
oar 
f> APERPUNCH 
PAPERRE~DER 

P GRT 
PRINTER 
PUNCH 
PUNCH80 
PUNCH96 
QUEUE 
READER 
RE.lDERSORT£R 
REAOER80 
READER96 
REMOTE 
TAPE 
TAP£CASSETTE 
TAPEPE 
f.APEl 
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REAUER_96 
REMOTE <~ax msgs) 
SOR1£R_R£ADER 
SPO 
JAPE 
TAP£_NRZ 
f APE_PE 
TAPE_l 
f APE_9 

access := null 
SERI Al 
RANDOM 

r emote_op ti ons 

DElAYEO_RANDOM 
SERIAL_WITH_CVERkRITE 

backup = null 
BACKUP 
BACKUP DISK 
BACKUP TAPE 
NO BACKUP 
OR BACKUP 
OR lJ AC KUP DI SK 
OR BACKUP f.APE 

queue family size 

remote options= WITH HEADERS 
FAMILY 

END_OF_PAGE_ACTION 

EU_INCRfMENTED = 

EU_SPECIAL = 

EXCEPT ION_M ASK = 

FILE_TYPE = 
DATA 
INTERPRETER 
COD£ 
INTfHNSIC 
P .S R._DE CK 

HOST_NAf-IE = 

INVALID_CHARACTERS = 

LABEL = mfid/fid 
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T APE9 

~CCESSMODE = 
SERIAL 
RANDOM 
OElAYEDRANDOH 
not implemented 

not implemented 

fHCKUP KI NO = 
DISK 
TAPE 

BACKUPPERMITTED -
OCNTCARE 
DONTBACKUP 
MUSTSACKUP 

QMAXM£ SSAG£S = 

Qf AMIL YSIZE = 

REHOTEHEADER = TRUE 
Qf AMlL YSIZE > 1 

ENOOFP•GEACTION = TRUE 

' > fAHILYINOEX = 
I 

not ill pl ement e d 

FILE){IND = 
fl AT.\ 
I NT£RPRETER 
CODE 
INTRINSIC 
P S£UDO_CARO 

HOSTNAfiE = 

INVAlIOCHARS = 

TITU: = 
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l ABEL_ TYPE = 
ANSI 
BURRJUGHS 
UNLABELED 

LOCK 

MODE = 
000 
£VEN 
EBCDIC 
ASCH 
BCL 
BINARY 

MCLlI_PACK 

NUMBER Of STATIONS ~ 

0 PEN_OP TION = 
INPUT 
INPUT/OUTpUT 
INTERPRET 
LOCK 
lOCK_OUT 
NEW 
NO_REWINO 
ON_BEHALF_OF 
OUTPUT 
PUNCH 
PRINT 
REVEf\SE 
ST ACKERS 

OPTIONAL 

PACK_ ID = 

P ROTEC TIJN = 

PROJ£CTIJN_Ill = 

RECORDS = chars_per_recJrecs_oer_blk 

REEL = 
REMCTE_KEY 

SAVE = 

SECURITYTYP£ = 

16-14 

COMPANY CONFIOENTI~L 
BIOOO SDL2 COMPILER 

P.S. 2228 3519CCl 

LABEL = EBCDICLABEL or ASCIILABEL 
not i11plemened 
LABEL = OMITTED or OHITTEDEOF 

not impleaented 

PARITY = ODD 
P ARI lf = EVEN 
£XTMOD£ = EBCDIC 
EXTMOOE = ASCII 
EXTHOOE = BCL 
EXTMOOE = BINARY 

not implemented 

STATIONSALLOWED = 

MYUSE = IN 
MYUSE = IO 
CPENNOFEWIND = TRUE 
0 THE RU SE = IN 
OTHERUSE = SECURED 
NEWFILE = TRUE 
OPENNOREWIND = TRUE 
OPENCNBEHALFOF = TRUE 
MYUSE ~ OUT 
OPEN\ITHPUNCH = TRUE 
OPENWITHPRINT = TRUE 
DIRECTION = REVERSE 
not implemented 

OPTIONAL= TRUE 

f AM It Y NA ME = 

SECURITYTYPE = 

SECURITY'USE = 

~AXRECSIZE = chars_per_rec 
BLOCKSIZE = chars_~er_rec 

* recs,_per _b 1lk 

VOLUJ'EINDEX = 
PEMOTEKEY = 

S4VEfACTOR = 

SECURlTYTYP£ = 



06/28184 

BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 

SECURIJYUSE = 

SERIAL = 

TRANSLATE= fiteid 

USE_INPUT_BLOCKINE 

USER_NA~ED_BACKUP 

VARIABlf 

WORK_FILE 
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SECURITYUSE = 

SERIALNO = 

TRANSLATE = fORCESOFT 
fileid not iwple~ented 

DEPENDENTSPECS = TRUE 

USERBACKUPNAME = TRUE 

BLOCKSTRUCTURE = VARIABLE 
SBPFILEKIND = 11 

WO~Kfil£ = TRUE 
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This section lists the file attributes which were allowed in an 
SCL Change Attribute State"ent, but not in a File Declaration. 
for a complete list of file attributes which are altawed in SOL2 
Get/Put Attribute Statements, refer to the INPUT/OUTPUT Section. 

SOL 

0LOCKS_PER_A~EA = blks_per_area 

EU_ORIVE = 

EU_INCREMENT = 

FILE IO= 

MULTI_fILE_IO = 

NUMBE?_CF_AREAS = 

OPEN ON BEH~Lf _Of = 

~UEUE_FA~ILY_SIZE = 

QUEUE_HAX_MESSAGES = 

REHOTE_HEAOERS = 

RECOROS_PER_BLOCK = recs_pe~_blk 

RECORD_SIZE = chars_per_rec 

SDLZ 

AREAELCCKS = blks_per_area 

FAMILYINDEX = 

f4MllY1NDEX = 

FILENAME = 

FILENAME = 

AREAS = 

OPENCNBEHALFOF = 

Qf AMILYSIZE = 

QMAX~ESS~GES = 

REMOTEHEADER = 

BLOCKSIZE = chars_per_rec 
* recs_per_blk 

MAXRECSIZE = chars_per_rec 
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SDLZ allows different co•piler options than SOL. Most of the 
changes were made to cortora to the CSG Compiler Control l•ages 
standard. Permanent co•piler o~tions must te preceded by •.ss• in 
SDU!11 instead of •&" as in SOL. 

This section lists the options allowed in SDL• along with the 
equivalent options available in SOL2. It does not list alt of 
the ccmpile'.r options allowed by SDL2. Ihese are documented in 
the COMPILER CONTROL Section. 

SOL 

ADVISORY 

AMPERSAND 

CHECK 

CODE 

CON'f.ROL 

C GNVERTGOTS 

CAEAT£_HASTE11 

CSSIZE 

DEBUG 

DE'fAIL 

DOUBLE 

DYNAMICSIZE 

£flROfCf1LE 

ESSIZ£ 

EX p.A NG_ DEf INES 

FORMAL_CH£CK 

FREEZE 

INTER PH£ TER 

SDl2 

not implemented 

LISTAMFE~SAND 

SEQ CHE CK 

COO£ 

LIS'JOOLLAR 

not implemented 

not imptemented 

PROCEOURE_STACK_SIZE 

various 

not implemented 

not implemented 

CYNA t'I C_MEMORY 

ERRORLIST 

STATlC_MfMORY 

not i.mpl emented 

not implemented 

not implemented 

not implemented 
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I NTfH NS IC 

LIBRARY 

l IBRARY_Pl\CK 

LIST 

LISTALL 

LOCK I 

MERGE 

MCNITOR 

NEST_PROCEOURE_TIMES 

NEW 

NO_tlUPLICJ\TES 

NC_SOURCE 

N SSIZE 

P AG£ 

P ,ASS_ END 

PPSSI2E 

P PROF ILE 

P~POFILE 

R ECO HP ILE 

~£COMP IlE_ T H1ES 

SEQ 

SINGLE CSGll 

SIZE 

SUPPRES~ 

T IME_BLOCKS 

T IME_PROCEOU~£S 

f IME_HCP 
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INTRINSIC 

INCLUDE 

f AtHt Y 

LIST 

LISTOHITTEO and LIST 

not implemented 

MERGE 

not implemented 

not implemented 

NEW 

not implemented 

not imotemented 

STAT .l,C_MEHORY 

PAGE 

not implemented 

FROCEDURE_STACK_SIZE 

not imolemented 

not impt ement ed 

not implemented 

not imp·L ement ed 

not implemented 

not implemented 

not implemented 

not i.mpt e11ent ed 

not implemented 

not 111 ot ·ement ed 

not i• pt emented 
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U S£DOT S 

VOID 

VSSIZE 

WORKING_SET_BYTES 

XMAP 

.<REF 

X REF _ONLY 
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not imnt ement ed 

VOID 

STATIC MEMORY 

n.ot imot emented 

not imp;lement ed 

XREF 

not implemented 
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~ENORMALS,VE 7-7 
Accept 6-23 
ACCEPT 6-23 
ACCESSMODE 7-2, 1-15, 1-19 
Actual Procedure Declaratior 3-23 
Add Factor 5-6 
Address Generator 5-14 
Altocate 6-23 
Allocate Memory 6-1 
ALLGCATE_MEMORY 6-1 
ALLOC~TEATOPEN 7-2~ 1•18P 7-19 
ALTER DATE 7-19 
ANALYZER 13-1 
~ND 5-5. 10-1 
And factor 5-4 
APPENDIX 4 UPl2 15-1 
APPENOIX 8 -- SDL TO SDL2 CONVERSION 16-1 
AREAADDRESS 1-1a. 1-1s 
APEAALLOCATEO 7-18• 7•19 
AREABLDCKS 1-2~ 1-18, 7-19 
AREALENGJH 1-2, 1-18• 7-19 
AREAS r-2. 1-1a. 1-19 
Arith•etic for Range ~-8 
Array Bound 6-1 
Array Su~scriot S-8 
Arr~y Type 3-12 
~RRAY_BOUND 6-1 
AS 3-3 
ASCII 7-3 
ASCIILABEL 7-6 
Assignment Expression 5-11 
ASSIGNMENT STATEMENT ~-2 
4TJERR 7-19 
Attribute Value 6-2 
ATTRIBUTE_VALUE 6•2 
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Attributes Used In Change ((et/Put) Statements 
Attributes Used In fjte Declaration Statements 

16-16 
16-12 

ATTVALUE 7-19 
ATTYPE 7-19 
AUDIT 7-14 
ALDITEO 1-2, 1-1a~ 7-19 
AUTO_SEGMENT 9-1 
AUTO_SEGHENT_SIZE 9-1 
AVAILABLE 7•19 

SACKUPFILEN4M£ 7-19 
BACKUPKINO 1-2~ 1-1a, 7•19 
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B ACKUPPERMITTED 
Base Pegister 

.r-2,, 1-18, 1-19 
6-2 

B ASE_REGI STER 
ilCl 1-3 
Binary G-2 

6-2 

3INARY 6-2,, 1-3 
Oinary Search 6-3 
BINARY_SEARCH 6-3 
BIND 12•1 
BINDER EXECUTION 12-1 
BIT 3-6, 6-6, 6-15, 6·3C 
Bit Strings z-3 
BLOCK 7-19 
BLOCKSIZE 1-2, 1-1s,, 7-19 
6lOCKS1RUCTURE 7-z, 7-ta, 
BODY 4-1 
BCOLEAN 3-G, 3-19 
Boolean Expression 10-1 
BPI161JO 7-3 
BPI200 1-3 
BPI556 7-3 
BPI62'50 7•3 
BPHJOO 7-3 
BUFFERS 7-3, 7-18• 1•19 
Bump 6-3, 6-24 
BUMP 6-3, 5-24 
Bl 6-J, 6-9, 6-24, 6-26 

call 6-24 
C All 6-24 
C All STATEMENT 4-3 
C AND 5- 3 
C .ASE 1,-4, 4-5,, s-12 
C a~e Expr es.sion s-12 
C ~SE 5 UTEMENT 4-4 
CAT 5-1 
Cat Factor 5-2 
Ct 13-1 
CENSUS 7-19 
CHANGEDSU8fILE 7-19 
CHANGEEVENT 6-20 
CHAR_ TABLE 6-4 

7-19 

C H AR AC TE R 3 - 6 ~ '6 - 6, 6 - H! , 6 - 3 C 
Character Fill 6-24 
Character Strings 2-2 
Character Ta~le 6-4 
CHARACTER_FILL 6-24 
CHARlCTER_SET 3-6. 3-19 
C"'AR60 9-1 
C hr 6-4 
C HR 6•4 
C lVIL IAN 6-18 
Clear 16-8 
CLEAR_LOCALS 9-1 

IX-2 
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Close r-14 
CtOSE 7-7, 7-14 
CODE 7-3, 9-1• 13•1 
Code Address 6-4 
CODE ftN~LYZER EXECUTION 
COOE_AOORESS 6-4 
COMMUNC~TE-WITH_G1SMO 

Comqunicate &-24 
COMMUNICATE 6-24 

13-l 

6-25 

Communicate With Eismo 6-~, 6-25 
CCM~UNICATE_WITH_GISMO 6-S 
Comojte Card Information E-25 
COMPILE_CARD_INFO 6-25 
COMPILER CONrROL 9-1 
CGMPILEF CONTFOL OPTICNS 16-17 
CCHPILER EXECUTION 11-1 
COMPRESSION 7-18• 7-19 
CGNDITICNAL COMPILATICN lC-1 
CONSTANT 3-5 
CCNSTANT DECLARATION 3-5 
CCNTAINS S-4 
CONVERSION 16-1 
CCNVEPSION OF STANDARD ROUTINES 16-8 
Conve~t 6-6 
CONVERT 6-6 
COR 5•2 
Cospatial Field list 3-15 
COUNT 13-2 
CCUNTER 6-18 
CRE•TE_GLOBAL 
CREATIONDATE 
CRE~JIONTIME 

a-2, 9-2 
7-19 
7-19 

CRUNCH 7-14 
CRUNCHED 6-26 
CURRENTBLOCK 7-19 

DATA 7-3 
Oata Address 6-7 
Data length 6-7 
Data Offset 6-7 
Data Type 6-7 
OATA_ADDRESS 6-7 
DAT~_LENGTH 6-7 
OATA_OffSET 6-7 
O~TA_TYPE 6-/ 
Oatacomm Initiate 110 6-26 
OATARECORDER 7-5 
Date 6-6 
OC_INIIIATE_IO 6-26 
DC_IO_COMPLETE 6-20 
D£BU£ 9-2 
DEBUG_HASH 12-1 
OEBUG_SJMBOL_TABLE 12•1 
Decimal 6-8 
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0£.C.IMA,L 6-8 
~ OECLARATIONS 3-1 

0£ClAR£ 3-22 
Decrement 6-9. 6-26 
DECREMENT 6-9. 6-26 
Default file Attributes 7-10 
OEFINE 3-3 
DEFINE DECLARATION 3-3 
Define Head 3-3 
Define Parameter list 3-3 
DELAYEDRANDOM 7·2 
DENSITY 7-J, 7-18• 7-19 
DEPENDENTSPECS 7-3. 7-18P 7-19 
DESCRIPTION 12,-1, 13-1 
DIFFERENCES BETWEEN SDL ~ND SDL2 16-1 
DIGIT 6-18 
DIRECTION 7-3, 1-1a, 7-19 
Disable lnterruots 6-26 
0 I SABtE_I N T£i1RUP TS 6-· 26 
iJISK l-?.., 1-5 
Dispatch &-9 
DISPATCH 6-9 
Disolay 6-26 
fHSPlA Y 6-26 
DHS 13-2 
D~SDICTIONARY 7·7 
DO 4-7 
DO STATEMENT 4-7 
DONTB~CKUP 1-Z 
OCNTCARE 7•2 
OCNTPRINT 1-7 
DONTREPORT 7-4• 7-5 
DOUELE 7-16 
DCWNTO 4-9 
DUMMY 3-16 
llUMMYfILE T-3, 1•18:11 7-19 
Dump 6-27 
DUMP 6-27 
Dynamic Memory Base 6·9 
DYNAHIC_MEMORY 9-2 
DY~4MIC_MEMORY_BASE 6-9 

EBCOIC l-3 
EBCOICLABEL 7-6 
EITHER 7-2 
ELSE 4-4, 4-5- 4-10• s-12, s-13, 10-1 
Enable Interrupts 6-27 
ENABLE_INT£RRUPTS 6-27 
END 3-23, 4-7, 10-1, 13-2 
END CASE 4-4, 4-5 
ENDOFPAGEACTION 7-3~ 7-18• 7-19 
EOF 7•15, 7-16, 7-17 
E 0 J T-7 
EOS 4-11 
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EOS_CYCLE 4-11 
Error Communicate 6-27 
£RROR_COMUNICATE 6-21 
ERRORLI,IT 9-2 
ERROR LIST 9-2 
£VEN r-1 
EXCEPTl(N r-13, 7-14• 1-15, 7-16 
EXOR 5-2 
Expression 5-1 
EXPRESSIONS 5-1 
EXTEND 7-3, 1-18, 1-19 
Extended Arithmetics E-22 
EXTERNAL J-23 
E~TMODE 7-3~ 1-161 1-19 

FALSE 3-7, 3-19 
FAMILY 9-2 
FaMILYINOEX 7-3, 7-181 7-19 
f AMILYNAME 7-16• 7-19 
Fetch 6-28 
FETCH &-28 
Fetch Communicate Message Pcjnter 6-9 
FETCH_COHMUNICATE_MSG_PTR 6•9 
Fietd list 3-15 
Field Selector 5-8 
FILE 7-1 
File ~ttributes 7-2 
FILE ATTRIBUTES 16-12 
FILE DECLARATION 3-4, 7-1 
File Pointer Type l-10 
File Resident 6-10 
FILE_LOCKEO 7-13 
FILE_MISSING 7-13 
f ILE_POINTER l-10 
FILE_RESIDENT 6-lry 
FILEKIND 7-3, 1-13, 7•19 
FILENAME 7-18• 7-19 
FILES 11-1, 12-1• 13-1 
f ILESECTION 7-18, 7-19 
f ILESTATE 7-19 
FJLETRANSFER 7-18, 7-19 
FILLER 3-t5r 3-16 
FIRST 4-11 
FIXED 3-6P 6-6, 7-2 
Fixed Numbers 2-2 
FLEXIBLE 1-3, T-18r 7•1S 
FCOTING 7-4, 7-18, 7-19 
FOR 4-5 
FOR STATEMENT 4-8 
FORCESOFT 7-9 
f GR£VER 4-7 
FORMAL 3-24 
Formal Parameter Declaration 3-24 
FORMAt_VALUE 3-24 
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FORWARD 3-23r 7-3 
FFAMESIZE f-3, 7-4, 1-lBr T-19 
Freeze Program 6-28 
fREEZE_PROGRAM 6-28 

Get File Attribute 7-19 
GET_ATTRIBUTE 7-19 
GUARDED 7-7, 7-9 

Halt 6•28 
H~LT 6-28 
Hardware Monitor 6-28 
HARDWARE_~ONITOR 6-26 
Hashcode 16-9 
Hex Sequence Number 6-10 
HEX_SEQUE~CE_NUMBER 6-IO 
HOSTNAME 7-3~ 7-4, 7-18• 1-19 

Icentifier Ljst 3-22, 3-24 
Identifiers 2-2 
If 4-JD, 5-13, 10•1 
It Expression 5-13 
If STATE~ENT 4-lOr 10•1 
If_NOT_CLOSED 7•14 
IN 4-8, 4-llr 5-4, 7-6, 1-1~ 1-9 
INCL NEW 9-J 
INCLUDE 9-3 
INCOHPL£TE_IO 7•15, 7•16 
!~DEPENDENT a-z, 9•3 
I~ITIALIZE_REFERENCES 9-3 
INPUT/OUTPUT 7-1 
INPUT/OUTPUT STATEMENTS 7-12 
INSECURE 1-4, 1-1a, 1•19 
INTERPRETER 7-3 
INTERSECT 5-3 
INTNAME 7-4, 7-5, 7-18, 7•19 
INTRINSIC /-l• 9-3 
I~TROCUCTION 1-1 
INVALIDCHARS 7-4, 7-5, 7-18• 7-19 
IO 7-6, 1•1• 1-9 

JOBCODE 1-1 

LABEL 1•6, 7-18P 7-19 
Label List 4-5 
Labeled Case Statement 4-~ 
Labeled Statement list 4-S 
LAST 4-11 
LASTfiECORD 7-18, 7-19 
LASTSUBFILE 7-19 
Lenqth 6-10 
LENGTH 6-10 
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Limit Register 6-10 
LIMIT_REGISTER 6-10 
LINEFORHAT 7-6, 7-19 
L INENUH 7•19 
LIST 9-3,. 12-1 
LISTAMPERSAND 9-4 
L ISTDOLLAR 9'-4 
LIST HEX 9 -c,,. 12-1 
l IST INCL 9-4 
LISTOHITTEO 9-4 
LOCI< 7-14 
LCWERMARGIN 7-6,. 7-18,. 7-19 

~1~XC£NSCS 1-19 
1-1 AXR£C SIZE 
MAXSTATIONS 
MAXSUfifILES 
HEHB£R 6-6 

1-6,. 1-u.~,. 1-19 
1-&,, 1-1a, 1-19 
7-6,, T-ta, 7-19 

MEMBER OF 3-6 
MERGE 9•4 
Messaqe Count 6-29 
HESSAGE_COUNT 6·29 
MILITARY 6-18 
HINRECSIZE 7-6~ 7-18• 7·19 
M CD 5 ·6 
Multiply Factor 5-7 
HtSTBACKUP 7-2 
MYNAME 7-6,. 7-18• 7•19 
M~USE 7-6, 7-18, 1-19 

Name of Day 6-10 
NAME_Of_DAY 6-10 
NCLCOCE 7-7 
NEW 9-5 
N EWf ILE 7-6,, 7-18,. 7• t 9 
NEXT 13-2 
NEXTRECORD 7•19 
N 0 7-16 
NO_MIX_INFO 6-26 
N D_R£ WIND 7-14 
NOSOFT 7-9 
Nor 4-11" s-4, 10-1 
~autt. 6-11 
NULL 6-11 
N1HOSTNAME 7-19 

i.JOD 7-7 
D CI 7-5 
Odt Input Present 6-11 
OOl_INPUT_PRESENT 6-11, E-20 
Cl F 4-5_, 5-12 
OMITTED 7-6 
OMITT£0EOf 7-6 
ON 7-1211 1-13, 7-14,. 7-15,. 7-16,. 1-11 
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On Branch 7-12 
Of\ EDS 4-11 
Oh EOS_CYCLE 4-11 
O~_BE~Alf_Of 7-13 
Open 7-13 
OPEN 1-13, 7-19 
OPENNOREWINO 7-6, 1-1a, 1•19 
OPENONBEHALFOF 7-6, 1•181 7-19 
OPENWITHPRINT 7•6, 7-18, 7-19 
OPENWITHPUNCH 7-6,. 1-JB, 1-19 
JPERATOR_OK 6-20 
OPTIONAL 1-6, 7•18, 7•19 
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Optional Container Si2es and Member Values 3-20 
JH 5-2 .. lll•l 
Or Factor 5-3 
ilrd 6-11 
ORD G•ll 
OlHERUSE 7-6, 7-18• 7•19 
OUT 7-6, 1-1, 7·9 
OVERRIDE_SECURifY 1•14 

Pack 
PACK 
PAGE 
PAGED 

6-11 
6-11 
1-16. 9-5 

3-12 
Paged Part 3-12 
PAGESIZE 1-1, 7-16, 7•19 
PAPERPUNCH 7-5 
P APERREAOER T-5 
Parameter List 3-21, ~-3 
P~RITY r-1. 1-1a. 1-19 
PC INTER 3-9 
Pointer Type 3-9 
PORT 7-5 
PPB 13-2 
PRINTCOPIES f-/p 1-1a~ 1-19 
PRINTOISPOSIJION 1-1, 1-1e, 7•19 
PRINTER 7-5 
PRIVATE 7-7, 7-9 
PfiOC£GURE 3-21 
PROCEDURE DECLARATION 3·23 
Procedure Head 3-23 
P~OCEDURE_STACK_SIZE 9-S 
Processor Time 6-12 
PfiOCESSO~_TIME 6-12 
Program Switches 6-12 
PROGRAM_SWITCHES 6-12 
P For E c r £ o 1 -1 
PROTECTION 1-1, 1-1a, 1-1s 
PROTDCOL 7-7, 7-18• T-19 
PSEUDC_CA~D 7-3 
PSS 13-2 
PUBLIC 1-1, T-9 
PUNCH 7•5 
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PUNCH80 
P UNCH96 
PURGE 

1-5 
7-5 
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QFAMILYSIZE 7-7, 1-1a, 7-19 
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REFER_TYPf &-JO 
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tlELEASE 7-14 
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REPE,Al 4-14 
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RGllOUT 7-14 
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6-30 
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Tvpe_leogth 6-19 
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Wait 6-20 
WAIT 6-20 
WARNfATJ\L 9-7 
WHEN 6-20 
WHILE 4-19 
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