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INIRODUCTIQN

This document descrioes the syntax and operating instructicns for
the second generation B1000 system development languager, SDL2.
Appendix A documents the corresponding user programming languages
UPLZ2. Appandix 2 documents the differences between SOL ang SDL2.

BELATED DOCUMENTATION

NAME NUMBER
SDLZ SMACHINE 2223 35683
IS5A 2233 2845
MCP COMMUNICATES AND STRUCTURES 2228 3659
MCP CONTROL SYNTAX 2228 3501

31600 MCPII 2212 5432
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SOLZ2 LANGUAGE
The 5DL2 languaqge is described with syntax diagrasmse.

A syntax diagram consists of a main line which contains all
required elements of the syntax. The main {ine may nave othar
lines 3io0ove and below it. Lines abaove the main line irdicate
loops hack in the syntaxs and lines below the main line irdicate
al ternate productions, Continuation froam one Lin2 of a diagranm
to another 1s represented Dy a right arrows ™>"» at the end of
the current Line and tne peginning of the next line. A ccrplata
syntax diagram is terminsted by a vertical bars, "I".

If an element abpears on the main line of the syntax diagram with
no lines below it» then that element is required. If an element
appears aon the main Line of the diagram but other elements appear

in lines directly beslow it» then one of those elements is
required. I1f an element appears in a3 line oalow the main 1line
and the main LlLine abcve it is emptys then the a2lement is

optional.

Elements which are in uppercasas or are special characterss are
terminal symbols and must appear Literatly in the final
productione. Lowercase elements reference a2 syntax diasgram of
that name.

Examples
(RLLELLEELELS
(| !
se=e=== A e=esccess () ssceeccsccmsc J =-cme-ceccsecccccseccooa-|
| { | i
o= 1 ===] jom= L ===
i | I i
{=== 2 ===} l=== D ===]
i I i i
jom= 3 maaj o= £ ===
where
AQ3 is valid
41938 is valid
AZ2833¢C is valid

A0 is invalid
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JOKENS

$OL?2 reccgnizes the following token types: identifiers, 31t
stringss» fixed nuabarss character stringss» and spacial

characterse.

Comments are allowed anywhere in the input streams except within
quoted strings. There are two forms of comments. The first forna
begins with a % and terminatas Wwith the and of that tine. Tha
sacond form begins with /% and terminates with */. A comment
enclosed in /x «/ may span multiple lines.

3l anks» special characterss» comaentss, and end=of=lines zre all
treated as separatorss and so cannot be emoedded within a tokene.

" Identifiers

An SOLZ2 identifier may contain a maxinum of 72 characters. Valid
characters include upper=case letters (A=2), Llcwer=case letters
{(a=2)» numerals (0=9)» and the underscore (_J. Identifiers must
begin witn a letters, and are casa~sensitive.

Exampile:
THIS_TOKEN
A100 B}
XY?Z

Fixed Numksers

A string consisting entirely of numeralss, without any bracketing
characterss is treated as a fixed nuasber.

Exampla:
12386%
509

Characrar Strirpas

Character stfings are pbracketed by the double gquot2 character
(™). If a qauote is desirzd Wwithin a guoted strings then two
guotes ("") must be used.

gxamplaes
"ABCDEF"™
MKCZYWIRD T THEN"™ IS QUT 3F CONTEXT"™
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dit Sirinas

it strings are bracketed by the ampersand character (3). The
string may be either Linaryr quartals octal, or haxsdecinials
where the nusber of Lits per digit is specified Wwithin

parentheses. The default is hexadecimal (% Dits per digit)e.

Examplaz
IVAFF3
3101003
af2ypla22iq

special Characiars

SDL2 recognizes the following special characterse.

& 4 b 4 < 3 #
2 H + > w b4
{ ’ - * L
)] i = / 1

STRUCTURE QF AN 30LZ PROGRAN

"-Teoeecomsesaeesaens Declarations Mwmww--- Eody -----'-----------l

The structure of an SDL2 program must follcw the sequance
describoed in the syntax graphse. Altl variables, filesr, defines
and data types amust be declared pefore tne croceduress and all
procedures must ba declared before the main executable psart of
the prograa (3o0dy).

Praogram =2xecutiaon begins with tha first statament in the progran
3o0dYy.
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DECLARATLONS

RQECLARATIONS

i <--------»----'--------------------n-------’

e m e eemecmsseceeceEeEcetaRcemEeCe e TR e e eTe T TN eE e R e am e -]

1 1

l== Cefine Declaration =======e=a ; ==f

;-- File Declaration ---------:

:-- Switch File Declaration --:

:-~ Constant Declaration -*---:

:-- Type Declaration ---------:

:-- Record Declaration '-'----:
:-- Set‘Declaration ---'------:
:-- variable Declaration -----:

!(-----------------'--------------------l -

| 1

>--------c----'------------c------------w—‘--—--------—----------‘

{== Procedure Decleration ===== ; ==}

All identifiers must be declared before they can b2 referencad-
axcept wWithin the define text of a define declaration where thay
must pe declared before the expansion of tne define.

Scope of an Identifier

For global declarations», the scope of an identifier is ail tha
- supsecuent declarationss, nested nroceduress and the main cody of
the programs except for any nested proceguress that declare
another version of th2 identifier.

For a declaration within a procadure», the scope of an identifier
is that procadure and any nested procz2duress except for zny that
declare another version cf the identifier.
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Bestrigctions

File Declarations and Switch File Declarations are allowed only
at the global levet (lexic level 0).

Intrinsicss Separate Unitss and Independent Units may not declare
any Filesr» Switch Filess» or Variables at the global tevel. They
mays howeverr declare global Definess» Constants», Typess» Records,

and Setse.
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DEEINE DECLARATION

3--------&---------Q- » ----------------.-_--]

i |
=== DEFINE ===~ Define Head == AS == # =~ Define Text == # ===|

Define Head

- Identifier Ll R L L Y L L L R R L e R R Rt N

i 1
== ( == Define Parameter List == ) ==-]|

Define Pacameter List

'(---n--- » -‘u------‘

~eem-eesceee Identifier =eeeeeseccmcccccccccccccmacaccsccnonn

The Define LCeclaration allows a string of text to be allocated an

identifier., Whenever this identifier s encountered in the
source program it 1s replaced by the text (except in a define
declaration). Define expansion is also turned off when tha

compiler is expecting an identifier in any of the following:
Declaration Identifier» Define Identifier» Procedure Identifiers
Formal Parameter Identifiars» Do Group Identifiere.

A define declaration may have parameterse. dhen the defire taxt
is invoked there must ba a3 text string for every parameter. This
string wWwill replace all occurrences of the define parameter
identifier in the define text. Parameters containing commas
which are not enclosed in parenthesess» or parafeters containing
mismatched parenthesess» fust be enclosed in pcund signs (#).

Defines ars included in SDL2 to ease the conversion from SCLe. In

most cases defines can ©be replaced by Type and Ccnstant
statementss, resulting in faster compilation speedse.

Example:

DEF INE |
ARRAY_STZE AS #1024%,

MAX (X»Y) AS # IF X > Y THEN X ELSE Y #;
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EILE DECLABATION
See INPUT/GOUTPUT Section.

SHITCH EILE DECLARATION
See INPUT/OUTPUT Sectione

3=4

COMPANY CONFICENTIAL
31CC0 SOL2 COMPILER

PeSs

2228 3519(8)
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CONSYANY DECLABAIION

’------------------u- » ----------_---'---‘

] 1
=== CONSTANT === (Constant Identifier == = == Valuye =====]

The Constant Dectaration introduces an identifier as a synonvyam
for a constante. Value g3y be sither a character or bit literal,
an expression which evaluates to a fixed constant» or 3
previously defined constant.

Example:z .
CONSTANT TEN = 10>
FIFTY = 5 = TEN>»
LEVEL = ™11.07;
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JYPES

Iype

[ ‘ I
== Array Type =====i

3calar Type

- - Simple Type ----------a-----------------—----u-----a--'

i ‘ i
I=-=- FReference Type =====]
i |
I== Pointer Type =======]
1 {
I== File Pointer Tyge ==I|

Siapiz Iyge

- -- - FIxED LR LR R R R R R LRl E AL LR R L LR R

1 {
'----- BIT LR E R L L L L Rl L L R R L Ll L N
i i 1 1 11
t 1=-=- CHARACTER ==] {i==- ( == Typg Size == )} ==1 1}
1 !
l-- VARYI'QG ----------------—--—-n-«-----‘---—_-—--------l
i !
l== Record Identifier ==---e=ccscceecccccccacaccccnnccan]
! 1

== Set Iden:ifier AL E LR R L L R R R L L RS

1 1
== CHARACTER_SET  ====eeccceecccscmceccccccccccccncccann]
] 1
1== MNEMBER OF == Set Identifier ===ees=eecccescccacoacay
! I

1== ECOLEAN ==m=<==ceececsccemcmcccccmcec-cccsccacccccann]

The type FIXED will atlocate a 24 bit fields where the high order
bit is interpreted as the sign bit (0 = positiver 1 = negative)d.
Negative values are recresented in their twoc's corplemenrt fora.
Fixed numbers can range from =(2+xx23)+1 to (2xx23)-1.

The type BIT will allocate a fisld of <Type Size> hits. It can
have a maximum size of 95535 Ditse. <Type Size> can only ke
omitted in the <Type> part of a formal parameter declaraticns the
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<Type> part of a orocedure declarations o¢r a Referenrce Type
declarations indicating that the size is dynamic.

The type CHARACTER willt aliocate a field of <Type Size>
charactarse. Each character occupies B8 Ditse. It can have a
maximum size of 3191 characters. <Type S5ize> can only be omitted
in the <Type> part of a formal parameter declarations» the <Type>
part of a procedure declsration» or a Reference Type declaration,
indicating that the size is dynamica.

The type VASYING can onty be used in a procedures declaration or 3
formal parameter declaration. It indicates that both the tyce
and length are dynamice.

The type <Record Identifier> will allocate a field with the
Length of the sum of tha fields in the Record Declarations and
make available the field names for field selectione. The field
will be of type Character 1if all subfields in the Record
Declaration are Character? othervise it will be of type Bite.

The type <Set Identifier> will allocate a field with a length
equal to the number of members declared in the Set Declsration
(in bits)e.

The type CHARACTER_SET is a predefined Set Ceclaration with 256
members» the EBCDIC character set.

The type MEWBER OF will sllocate a fisld with 3 length ecLal to
the number of bits required to rapresent the set mesder with tha
largest ordinal value.

The type BOQLEAN is a3 predafined Set Member Declaration. It is
defined as 3 member of a set containing two memberss, FALSE and
TRUE» with ordinal values 0 and 1» respectively.
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Refarence Iype

- - - - REFERENCE EE R ELELE R R R L R L R L L Rl R L
i i ! i
i f== Sinmple Type ==| 1
| 1
=== FRecord Identifier === REFERENCE ~=<===]

If a variable is declared to have a type of reference 1in a
Variable Daclarations a descriptor is atlocated for it on ths
Descriptor Stack. It originally has no data associated with it»
out can Do REFERed to some data spaces if <Simple Type> has a
constant (non=zero) lengthn» then the reference variatle 1is
coercaed to have the specified type and length» and any REFESRs can
alter only its data address» but not its type or Llength. If
<Siample Tyge> is just BIT or CHARACTER without a length» then the
fype sarves only as a comment» unless the INITIALIZE_REFERENCES
compiler control option is sete. (See INITIALIZE_REFERENCES in
the COMPILER CONTROL Section)de.

It is the programmer?'s responsibility to gusrantee that 3
reference variable has been REFERad to valid data space befors it
is used. The use of an uninitialized reference wvariatle will
produce unpredictable results.

If a field 1is declared to have a type of reference in a3 Record
Declaratations, 96 bits are allocated. When it is REFEReds a
symbolic form of the descriptor is stored in the field. The
selection of a field that is a reference type wWwill <cause an
automatic dereferance; tna descriptor can only Lbe acca2ssed with
a Refar statement.

The sacond form of Reference Type declarationss with REFERENCE
specified Ulast instead of firstr, is includec only as a means of
conversion from SOL to SDLZ2.

Example:
DECLARE
TEXT REFERENCE CHARACTER>»
SQURCE CHARACTER (82);

REFER TEXT TO SOURCES
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Pointac Iyps

-===- POINTER =- Simple Type ===e=-=cc-ccccccacacc-a- LLLLEY

The <5imple Type> must be a constant length type. A field of 24
bits will be allocated to cortain the address of the REFERed data
SP3ces A pointer variable has no data associated with it until
it is REFZRed to a3 data item. Whenever a pointer is usad 1t will
automatically be dereferenced to the field opointed to ty the

pointar. There 1is no protection if a pointer is REFEred into
dynamic memaory and that page 3ets rolied out of memory. The wmain
use of pointers 1is for the MCP. For most other applicationss

reference variablas should He used instead of pointers.

Examples:

RECORD RS_NUCLEUS

MCP_BIT BITC1),

RECORD HINTS_FORM

-

FIRST_A POINTER RS5_NUCLEUS»

MCP_RSN POINTER RS_NUCLEUS,
DECLARE

HINTS : HINTS_FORM,

ACTUAL_RSN RS_NUCLEUS,

REFER HINTS.MCP_RSN TO ACTUAL_RA5N;
HINTS.MCP_RSN.MCP_3IT:=TRUL;
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Eile Poigter Type

=== FILI_POINTER ===mv=s-cececmcccacsccececceccccmascccccacana]

1 1
== ( == KIND == = == [Device == ) =-|

A files pointer is used as a programmatic reference of a file. A
Rafer statement is used to assign a logical file tc a file
pointer variable. The file pointer may then pDe wused 1in any
context where a file is allowed. For examples, file pointers arsz
atlowed in any I/0 statement. File pointers may atso be passed
as parameterss whereas conventional files ®may note. Notae,
howevers that file pointer psrameters may not bDe passed by value.

It is the programmer®s responsibility to guarantee that s file
pointer has been REFERed to a valid file pefore it is useds since
I7/0 statements with an unassignad file oointer will producs
unpredictable resultse.

Device c¢an be any Llz2g9al device kind. (See the KIND file
attribute in the INPUT/QUPUT Sectionle. The default device kind
is DISK. The Kind specification is required to distinguish port

and remote files from other kinds of filess Port and remcte file
pointers may only be REFERed to port or remote files. Similsrlys
file pointers which are not declared as port or remote may not be
Referred to port or remote filese. These restrictions are
required bgecause the compiler @must generate different 1/C
communicates for port and remote filese.

File pointers ar2 not allowzd as array elements» record fieldss
or function return values.

Example 2

FILE Fi (KIND = DISK)»
Fe (KIND = PRINTER):.
£33 (KIND = REMOTEZ);

DECLARE (X» Y) FILE_POINTERS
7 FILE_POINTER (KIND = REMQOTID)»
JUFFER CHARACTER (B3);
PROCTDURE TALK (F)=»
FORMAL F FILE_POINTER?;
F «RECQRDSIZE 2= 30;
NQPEN F 3

WRITE F (3UFFER)S
CLOSE F LOCK?
END TALKS
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FORHAL F FILE_POINTER (KIND = REMOTE)DS

WRITE F (3UFFER)S
READ F (BUFFER);
ZND 3055177

BUFFER 3= "7}

REFER X T0 F13

REFER Y T4 F2;

REFER Z TQ F35

BUFFER 3= "HI THERE";
TALK (X)7

TALK (YY)’

GUSSIP (Z);

Note that TALK (Z)» GOSSIP (Y)» or REFER 7 T3 F1 are not allawed:»

and will be syntaxed by the compiler.
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Arcay Iypa

- - - ( - - Arr ay -30und - - \) AP U W D R N D N AN R W W W Scal ar Type -1
1 I 1 i
fommmm & mmeme i- Paged Part =1

===== PAGEL ===== ( === Elsments Per Page === ) ==se====oy

An  array is5 a collection of individual elements which are all of

the same Scalar Typee. fach element of the array can be
referenced by using the name of the array variable, folicuwed by
the element nuaber enclosed 1in parenthesess Flements arz

nundbered from O to Array Bound = 1.

Array Bound and Elements Per Page can range from 1 to 555335.
Elements Per Page will be rounded down to the next lower power aof
2. An asterisk may be used in place of Array 3cund only wWithin 3
formal parameter declaratione :

If Paged Part is specifieds the array will bte allocated to
dynamic MemMoOrye. Pages witl be allocated only 3s necesssryrs and
the pounds of the array are allowsd to increase past Array RBound.
However Array Bound wilt be used to determine how much memory
Wwill be initially assigned to the non—-overlayaole page table fer
the array. Paged arrays arz2 not aliowad within formral psramater
declarationse.

Example:

DECLARE
A (1Q) BCJOLELAN,
P (256) PAGED (32) CHARACTER(30);

Yy to incr2as:

Proarams using pagjed arrays may find it 5ar
the default values

Oynamic Ma2mory and/or Wirtual Disk ab
supplied by the compiler.
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TYPE QECLARATION

l—------------u-----‘- » --------------—---I

| I
=== TYPE ===== Type Ida2ntifier === = === Typg ===-=ve-=={

The Type Declaration atlows an idantifier to appear as & Tynsz
inside a Variable Declarations Procedure (Jeclaritions, Record
Declarations or Typae Declaration. Cnly types with a <ccnstant
length are allowed.

Example:
TYPE STATE_INDICATOR = MEMBER DOF STATE_SPACES
ADDRESS = 8IT (243,
STATE_VECTOR = (83) STATE_INDICATGOR?
DECLARE STATE STATE_INDICATGR»
VECTOR STATE_VECTQR»

IF VECTOR (I) IN TERMINAL_STATES THEN TERMINATE (I35
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RECORD DECLARAIION

mwe== RECCRD ====- Unstructursd Record =e=eescscacccccanscca]
1 |
J=== Structured Record ===|

The Record Declaration is 2 convenient way of mapping the layout
of 3 structurz. It atlows variabtes and fields witnin other
records to be gJiven structure. {See Selactor in EXPRESSIINS
Section and WITH STATEMENT in STATEZMENTS Section for referencinc
of sunfielas).

The structured record declaration is included in SDL2 onily as a
means of easier conversion of the SDL PL/I style structures. The
unstructured record declaration is the preferred forcgs.

Unsirugtyrsd Regcord

====- Ffecord Identifier ====- Field List =====cce=eccce-c--

Field List

| (e===ecemcecemcse , cececceccemccmemecacan]
! I

s=e===== Fij2ld Identifier ===- Typg ====esce=cccecccccc=ca=j
1 1 1 H
| l== FILLER =====c====e=n] P
1 l
f=== [ == Cospatial Field List == ] ===}

Cosnatial Eield List

| |

----e Fielﬂ List AN ER WD SR G B R R R D SR TH 4B AN W AR TE D YD AR D AR W SE AR A A S WR R W W W R N e e W - - 1

Fields may be declared cospatial. That is» each fietd list
remaps the other cospatisl fiald Llistses ang the l=2ngth wiltl
always be the lenjyth of the longest field list.
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Example:

RECORD SYSTEA_CESCRIPTOR_FORM

IN_USE 3ITC(1)»
HEDIA 3ITC(1)»
LACK 3IT{1)»
IN_PROCESS "BITCL1),
INITIAL B3ITC1)»
FILE_UBJECT - 3ITC1).
DK_FACTOR BITC3)»
SEG_PG 3IT(T)»
TYPE 3174
{ ACDR BI7T(36)
I FILLER ’ 317T(12)>»
CORE BIT(24)
1,
LEN 31T(24)7
DECLARE

SYSTEM_DESCRIPTOR SYSTEM_DESCRIPTOR_FORM>
IF SYSTEM_CESCRIPTOR.MEDIA
THEN READ_TO_MEMORY;

Strugtyred Bgcocrd

========= 01 == Reccrd Identifier == Type == ,  =ec=c===>

yPeeaaaseas Structured Field List -oc‘-------a--c----.--------l

Strugcturgd Field List

! & 1
----- Level Number == Structured Field Identifier == Type =====|

Structured Eield Ideptifisr

cTooeeeo- Ident‘ifier P R R R R el m-esweas ;

l ! | 1
i f== DUMMY ew====] == REMAPFS == Identifier ==|

jmm=-- FILLER ====es=-sceccecccccaaax e R LR ---
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Examples

RECIRD 21 MEMORY_LINK JITOMEMORY_LINK_STZZ)»

02 ML_DISK DSK_ADOR»
02 ML_GROUP 3ITC(4T7 ),
03 ML_POINTER ADCRESS,
03 ML_JOB_NUMBER BITC(15)»
93 ML_TYPE BIT(6)»
03 ML_SAVE 3ITCL)»
D2 ML_SIZE RIT(24),
92 ML_PRIQRITY_FIELD 8IT(33)»
33 ML_OK_INTERVAL RITC10)»
93 ML_CURRENT_DK_INT 3ITC10)»
03 ML_INCOMING_PRICRITY 2IT(5),
)3 ML_RESIDENCE_PRIORITY 3IT(S),
04 ML_RP_WHOLE BITC4)»
D4 ML_RP_FRACTION BITC(L)»
02 ML_FRONT BIT(24)»
02 ML_BACK 8IT(24),
02 ML_USAGE_BITS BIT(2)»
03 MUL_PREVIOUS_SCAN_TOUCH BIT(1)»
03 ML_CURRENT_SCAN_TOUCH BIT(1);5
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SET DECLARATION

SET Set Identifier

'(---.------

Dwmmmwm-m- = CE R E T R R W N W X X WY

The Set Declaration
member is given an ordinal value»
with zero.

constants).

CHARACTER_SET
EBCDIC character sete.
the predefined Set =

and TRUE the value 1.

FALSE, TQRUE.

See also MEMBER OF in TYPES Section.

Examples

SET SYMB30L_KIND_SET =
INVALIC,
NUMBER»
STRING»
ICENTIFIER,
SPECIAL;

DZCLARE
NUMERICS
ALPHAS
SPECIALS
Sys3aL
JQPERANDS
CH

CHARACTER_SET,
CHARACTER_SET,
CHARACTER_SET,

SYHMBOL_KIND_SET,
CHARACTERC(L)

OPERANDS
NUAERICS
ALPHAS 3

INUM3ER» STRING»
[7d7», ™17,

T3 "I">»

.
.
.
-

= n2", "I,
IF CH IN NUMERICS

THEN SY¥34QL
£S5 IF CH IN

THEN SYMR0L
ELSE IF CH = wnomn

THEN SYYROL STRINGS
ELSE IF CH IN SPECIALS

NUMBER
ALPHAS
IOENTIFIERS

* -
a=

&
- =

L
- =

Mamber Identifier

is usad to define the mambaers of a sete.
in ascending crdar,
{(Set members are vary similar to Pascal's Scslsr Typa

is a predefined Set type whose 256 membars are
The predefined type 300LEAN is a gewsber of
Hence FALSE has the value 0

3=17
COMPANY CONFICENTIAL

8B1C00 SDL2 COMPILER
PeSe. 2228 3519(8)

S R W A SR W S M G ) DR YR AR MDA R WM I A A W W e >

» ---—-------i

t

Zach
o2cinning

the

MEMIER OF SYM3IL_XINO_SET»

IDENTIFIERT:
ﬂ!‘"’

T "R",

"6,' '!Tﬂ’ "8"’ ”9!‘

"ZTl;

no,

"5" T
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THEN SYMEOL &= SPECIAL’
ELSE SYMBOL 3= INVALID;

IF SyMs0L IN OPERANDS
THEN GET_OPERAND;
ELSE CASE SYMBOL OF
SPECIAL = GET_SPECIAL?;
INVALID : ERRJR ("INVALID SYMB8OL™);}
END CASES

Notz that the compiler performs some checking to sez that sats
and members are not accidentally misusede. A member declar=d
within a Set Jeclaration belcngs only to its carert sat. Any
singla character valu2 czn balong to any character set. Fixed or
bit wvalues can belong to any Hit string» or any constant set
consisting only of fixed and bit members.

See also CHR and ORD in STANDARD FUNCTIONS Sectiocn.
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YARIABLE DECLARATION

i 1
=== DFECLARE ====e=mwses==s TJdentifier e=swscemce== Typeg ==-]
i i
}== ( == Identifier List == ) =-1

Identifier List

'(----------- » -----—-T—--’
i 1

LA R E B R R R R R B A R L 2 E N B R K X N J Identifier -C'-------------—---------l

The Declare Statement allocates memory storage for variables and
de fines their type.

If the type size and/or the array bound of <Type> 115 a
non~constant expressions than the declaration will be considered
a dynamic declaration. Dynamic wvariables are not allcwed at
Lexic level 0. DOvnamic variables will be allocated a descriptor,
and space will be allocated for the variables on procedure entry.

Paged arrays are allowed at any lexic level. They will be
allocatad a descriptor» and their memory space will be allocated
from dynamic memory as needed.

Static variables will be 3llocated space in megory and will not
have 3 descriptor.

Reference variashles do not have space allocated, but get 3
descriptor asllocated that may be REFERed to some data space.

Exampta:

JOZCLARE
1 FIXED,
(J» K) CHARACTER(10)»
A (13) : FIXELC,
R REFERENCE FIXED,

P (19024) PAGED (lo) FIXED:
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EROCEDURE DECLARATION

- - - - Actual Proaedure Oeclaration n---—--------‘---------------'
i 1
== FORWARD ====== Procedure Head ===1
I i
== ZXTEZRNAL =-=!

Actyal Procedure Declaration

- .- Proeedure Head Ll R Rl R i A e R L E L A L E R EREELE LR XL LEREREENERREY

| 1 1 1
== Declarations =-1 == Body =-1

Brocedure Hzad

\

- - 'DRUCZDURE - - - Procedure Idantifiar LA R R E R R R R N R )

D U M D RN AT VD M D U SN WD D W DR S M TE WD A R e - ; - ey

1 1 1 ]
== Parameter List ==} f== Type =<}

>---—----------------------------u-----—------------------Q------I

== Formal Parameter Declaration == --

Paramgfer List

mmees=e=s (=== Jgentifier List === ) ==ce=seeec-ca-- SLEEES
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Eormal Parameter Dgclaration

!<-----'----‘---------‘-c--- ; —-up----Q---------------.---'

! 1

' l'(--------'-‘-A“----- » --q-----------‘ ]

| | i 1
ceeomewe FQRMAL FE R R R EE LR Y YY) I:’entifier eoeseeemw Type meww--]

! 1 1

I=- FORMAL_VALUE =1 1= ( = Idz2ntifier List = ) =i

identifier List

l(----- » ------—‘

meesseceeeceecmceaceweces  Jdentifier =mse=sveceaceccceccacaccan|

The Procedure Declaration 1is used to define a program fragment
and to associate it with an identifiers so that it can te
activated by a Call Statement or Typed Procedure Calt.

Declarations within a procedure only have the scope of that
procedure {ja.ce when the <oND Procedure Identifier> is
encountered they are ro longer accessible to the programmer). If
a procedure needs to be callaed bafore it is declaredr a FDORWARD
declaration must oe made to define it and its formal parameters.
If the procedure 1is declared 1in another pragram unit (s5ee
SEPARATE COMPILATION)S then an EXTERNAL declaration is reedede.
EXTERVAL declarations are only allowed at Lexic Ltevel O,

Procedurs declarations may De nested to a maximum of 15 levelse.

The orager of declaration of foramal parameters must m@match the
order in <Parameter List>.

If a parameter is declared FORMAL_VALUE» a copy of the data will
be made» and the originsl data will be praservad. Arrays and
file oointers may not pe declar=d FORMAL_VALUE,

If a formal oparametar is a Rafarance or Pointer variables its
address or Length may be adjusted 1inside the procedure via 3
REJUCE or REFER statement. However these adjustments will only
affect th2 parameter wWwithin the nrocedurs 20dy» and vanish on
procedure 2xita.

If a oarameter is declared as an Arrayr then any actual argumant
passed to the procedure must 3also be an Arrays though it need not
be of the same type of sizz.
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Notaz that no type «coercion is done for aither FORMAL oar
FORMAL_VALUE paraneterssr uniess tney sre declared as Records.
For non=Record type perameterss actual argunments passed in a3
procedure call will maintain tha2ir originally declared tyces ang
the type from the parameter declaration will be ignored. MO typ2
checking 1s done unlass the parameters are Segts or Membercse in
which case a syntax error will be 3iven if the actual argument is
not of ths same type as the corresponding parameter declaration.
If 3 parameter is declared as a Record» then any actual argument
passed to the procedur2 must be of the sams Llengthe thoitch it
need not e of the same type.

txample:

FCRWARD PROCEDURE A(P);
FORMAL P FIXED;

PRGCEDURL B(P);
FORMAL P FIXED>

A(P);

END B»

PROCEDURE A(P)’
FORMAL P FIXEDs

B(P);

END A5

PROCECURE MAX(XsY) FIXED;
FORMAL (X»,Y) FIXZD?
IF X>Y
THEN RETURN X»
ELSE RETURN Y
END HMAX>
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Statement List

SYATEMENTY LIST

STAIEMENTS

4=1
, COCMPANY CONFICENTIAL

81000 S5DLZ2 CCMPILER
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' <--------'-------------------u----l

-

mosGsEamomeEGmAMAATOETeTeTeEsceSEsAROBaew 3

==
i
{=-
i
| =-=
i
==
1
[ ==
H
==
i

| ==
1
| ==
1
| ==
!
j=-
i
j=--
1
j=-

Call Statement
Case Statement
Do Statement
For Statement

If Statement

Reduce
Fepeat
feturn
Stop Stafement
Swap Statement
Undo Statement

While Statement

With Statement

Assignment Statement

Fefer Statement
Statement
Stastement

Statement

----------!

i

L

2OOLLEY

e

------------n-----------l
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ASSIGNMENT STATEMENT

- - - Selector - e - = - w e Exuression -----------------l

The Assignment Statement s us=2d to store a3 value into 3

variables. If botn fields 3re of type Character» than the movs
will ©De done from left to right witn tlank=filling on the right
if the destination field i1s longer than the source field., If

either of the fiel{ds is not of type Characters, then the meve will
te done from rigat to left, with zero=filling or the taft if the
destination field is {onger than the source field.

Care should be e2xercised when the source and destination fields
overlap» since data is moved only three bytes at a time in the
direction 1indicated by the operand typese. To avoid unexpected
resultss» the destination field of an overlagpping assignment
should be parentnesizeds egs 3SUB3TR (A» 1) 3= (A).

See also Put File Attribute in INPUT/OUTPUT Soction.

Example:

DECLARE
(A» 8, C) FIXEDS>

Az= B + C;

CECLARE
3IGNUH BIT (24).,
LITTLENUM BIT (13)»
SIGSTRING CHARACTER (5)»

LITTLESTRING CHARACTER (2);

2IGSTRING = ™ABCDEL"™

LITTLESTRING 2= 3IGSTRING? % Sets LITTLESTRING to ©"AE"
3IGSTIING = LITTLESTRING; % Sets BIGSTRING to ™A3 "
LEIGNUM 3= 376325135

LITTLENUM = 3IGNUMS Z Sets LITTLENUM to 332513
JIGNUM 3= LITTLENUYS % Sets 3IGNUM to aCI32%13
BIGSTAI - Sets SIGSTRING to " "

4
3TGNUM
JIGNU~ 2
LITTLEST

Sets JIGNUM to 30000404
Sats BIGNUY to 3390020203
Sets LITTLESTRING to Q00003

a
=

o€ ¢ 32 ot
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CALL STAIEMENT

Procedure Identifier

Earamparar List

l(-----f- »

The Catl Statement

has been declared with a Procedure
Parameter

Expression in the

declared.

Example:?

At= AAX(I»J);

Zxpression

4=3

COMPANY CONFIDENTIAL
31C00 SDLZ2 COMPILER
Pa5. 2228 3519(%)

-----~n--------------—---_----'------1

i 1
Parameter List == ) ==|

b= ( ==

SEEREEY

- - ‘-_-----------------.-----l

i5 used to activate an untyped procedure that

Declaration. There must be an
List for every Formal Parameter
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CASE STATEMENT

mmmam=  Unlabeled Case Statement == -=weewcccvscssccmcscccamce=]
i i
}== Labeled Case Statement ====i

Untlabelad Lase Staladsn:

»

=== CASE == [Expression == ;3 == Stataement List ===~=se=-a)

b L ETE R L R LR LR E R EEE R P PR E R RS L E R LR LY LR ENB CASE A |

l i
j==- ELSE == Statem2nt. =<=i

The value of Zxpression is used as an index into Statement List.,
Suppose there are N Statements in Statement List. If Expression
has a value petween O and N=1» then the corresponding Statement
Wwill ©De executad. If the value of Exprassion is out of range»
then the Statement following the ELSE will be executead» or if
there 1s no <ELSE Statement>, then a run=~time error will te
generited. Once the selected Statement has Dbeen executads
control is passed to the statement following <END CASE>s unless
the s2tected Statemant was an Undo or a Returne

Exampla:
CAST I
HEX 2= ™@g©;
HZX $= ™1i";
HEX 3= ™27";
HEX 3= *37;
HEX 2= ™47}
HEX 3= nm35n;
AEX 3= "e";
HEX 3= ™7";
HEX 3= m™3";
HEX 3= mG§n;
HEX 3= "A"™;
HEX 3= "g";
HEX 3= "(";
HEX = m]Q";
HZX 3= ""E™;
HEX 3= ™fw;
St.'

»
f

END CA
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Labet=2d Case Statzpeot

‘---- CASE -—- - Expression - DF LELERELEREREELEREEEERENEEE R N IY

i
-
[ ]
[
b
[¥2]
[as}

>===-  lLabeled Statement List =======-=-=-

Labalzd 3tatement List

'<-'--------------.‘----'-_-----_----—-----.—-_-------. l

i 1

>---—---------------“--------n-----‘---—-----n----------.------!

1 i
J== ELSE ==== Statement ==|

Labal List -

j¢momemssasmmmwsacsens , wcscecssscneem=mcesas]
1 i
e==== (fonstant = e"-eemsmcecccmscseccscccmesssscsswessessmana=]
{ i
j==- TJ == Constant ==

The Labelad Case Statement selects for execution that stctement
whose Label is equal to the value of Zxpression. If no ststemant

has a Label that is equalt to the valus of £xpressions then the
Statement following the ELSE is executeds or a3 run=time error is
generatad if there is no <ELSE Statemant>. After execution of

the selected Statement control passes to the statement following
<END CASZ>» uniless the selected Statement wWas an Unde or 3
Return.

Each Label must De wWithin tha range 0 to 255> and may be of any
types If T0 is used in a case label, the first constant rust be
less than or equal to the s2cond constant. Duplicate Llabels are
not atlowed.
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Examptle:?
DTCLARE
CH CHARACTER(1)»
CH_TYPE MEMBER QF TYPE_SETS
CASE CH aF
“o" Tg "9” 3
CH_TYPE 3= NUMEIRIC?

";" H
CH_TYPE = SESICOLON?

H,"

CH_TYPE == COMMA;
"(H’ ﬂ)” :
CH_TYPE 3= PAREN;
ELSE
CH_TYPE 2= UNKNOWNS
END CASE;

4=5

COMPANY CONFICENTIAL
81600 30L2 CCMPILER

PeSe

2228 3519(®)
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R0 STAYEMENT

- - DD ----‘------‘--_-------------n--------‘-----—--- ;

! 1 i i
I== Do Group Identifier =={ == FCREVER ==1i

- m

LR R I R R R I I N W ] ----------‘-'
| 1
t== Lo Group Identifier =<=|

>==  Statement List === END

The Do Statement allows a Llist of statements to be c¢rouped
togethar. If FOREVER is present control will bte passed tsck to
the first statement from the end of the statement List. If
FOREVER is not present, than controt witl be passed to the
statement following the <END Do Group Identifier>. The Do Group
can be exited with an Undo or Return statement.

Examplez

DECLARE
1 FIXED>»
A (ARRAY_SIZE) FIXED:

= 03
DO INIT_A FOREVERS?
IF I = ARRAY_SIZE THEN
pos#
I:s= 03
UNDOD INIT_A3
END?
ACI)s= I
s= I + 17
;

END INIT_A
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EOR SYATEMENT

=== FOR ==== Arithmetic For Range ===== Stastement =======|
! 1
== Set Member For Range ==1

Avithmetic For Banas

=== Control Variable === = === Start ==== [ =e===e== Stop ===|
i }
j== JCUWNTQ =-i

The Control Variable must bDe a simple variable ¢f type Fixed.
Start and Stop must be Expressionss and will be coerced toc be of
type Fixed. Start and Stop will be evaluated and then Contral
Variable will be initialized to the value of Starte. Statement
wilt be executed for each value of Control variagble batween (and
inctuding) Start and Stop. The Control Variablte will bDe
incremented (T0) or decremented (DOWNTO) by one after =2ach
iteration of the loop.

Exampla:

DECLARE
I FIXED»
A (100) FIXED;
FAR I:= 0 TQ &
ACI):= 17 Z will be executed S times

FOR I:= 99 DOWNTD ¢
A(I):= 37 % will be executzd 100 times

FOR Is= 2 T3 1
ACI):= 10003 Z will never bs sxacuted
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Set Heabegr Eor Bangs

=== Control Variable ===~ [N === Set Expression ====e==cseccsccc==]

The Control Variable must be declared as a memper of a set. The
Set Expression can bs sny legal szt expression of which Cortrol
Variaole is a menmber. For each rmember of S22t <xpression,
Statement will be executed with Control Variable set to the value
of the member.

Exanple:
SET S = APPLE» BANANA» ORANGE> PINEAPPLE;
DECLARE
FRUIT MEMBER 0OF S»
MY_FAVORITES S»
YCUR_FAVIRITES 55

MY_FAVYORITCS

3= [ORANGE» BANANAL;?
YOUR_FAYORITES 2=

[JRANGEs APPLE];
FOR FRUIT IN MY_FAVORITES UNION YOUR_fAVDRITES
EAT (FRUIT)> Y witl eat apple» benens
%Z and orange once for each

Note 3

Any modification of the 3Set Membar Control Variable or the Sat
Zxpression within the looo will not alter the locping. Herce:

FOR FRUIT IN MY_FAV3IRITES 09’

EAT (FRUIT)S % Wwill still eat Ltarans
MY_FAVQORITES 3= (15 % and orange once for
ENDC % each

FOR FRUIT IN MY_FAVORITES D37 Z will stitl eat tanana
EAT (FRULIT); 2 and orange once for
FRUTIT 2= APPLES 4 each

END?
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IE STAIEMENT

-

=== [f == Expression == THEN == 5tatement

LR R N R R B R R R R

)------‘-----------‘-------.---l‘-.---.----------‘------- ------ -'
| i
l== 7 == FELSE == Statement ==|]

The Statement following the THEN is executed if Lxpression yields
a true resulte. If Expression yialds a false result then the
Statement following the ELSE is executeds, if the ELSEZ is present.

When using nested If statements, an ELSE will be matched to the
closest previously unmatched THEN.

Exsmplez-

DECLARE
HAX FIXED»
VALUE_1 FIXED>
YALUE_2 FIXED;

IF YALUE_1 >= VALUE_Z2 THEN
MAX:= VALUE_13

ELSS
AAXt= VALUE_2;3
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REQUCE STATEMENY

=== REDUCE == (Object Raference Variaple ===<eececmmcecccc===->
N

~

D R D D N AR SE TR M D YD T AR G SR G D W WD G NS AR R W L ND AR A ED TGS 4D S M WD N YD D YR W U T WA AR AS W An MRS W W W Wy

1 i
== SETTING == Result Rsfarence VYariable ==i

Smmme UNT[L ==== FIRS] «=«=secwscca = aee=cscce= [ypression ==>
1 i 11 I |
I= LAST =1 | I== <> == 1
{ i
jmeememcwccn= [N ==}
I 1
I= NOT =1

L R L R R R Rl R L L L R R R LA LL AR L ELEELREREEELAERERELERELELEERETRESELEE] i

| i
{==- 3  ===== 0ON EQS_CYCLE  @===== Statement =--=|
I !
I== 0ON E0S ======e=]

The Reduce Statement is an sfficient method of scanning cheracter
strinyse. The exescution of 3 Reduce statement does not change any
data’ the raference variables are adjusted to opoint at a
suastring of th2 original stringe. The Reduce statement scans
from laft to rignt 1if FIRST is specified and fromw right to laft
if LAST is specified. After execution of the Reduce ststement
the Object Reference Variaple is teft describing the substring of
the orignal Object Reference Variable that meets the condition of
the rzduction,

If the SETTING option is specified the Result Referance Variable
will describe the suybstring of the original string that ¢id not
meet the condition of the raductione.

If the condition of the reduction is = or <>y the Ixpression must
be a character stringa It should be noted that onty the first
three chsracters of the Expression are compared to the strings
but the tang3th will pbe used to test for end of string corditions.
If the condition of the reduction is IN» the Zxpression #sust be a
SE£T of characters (See SET JECLARATION Section)de.
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If ON EQS_CYCLE or ON EGS is specified» Statement will be
executed when the length of Object Reference Variable has Dbeen
reduca2d to zeroe After completion of Statamants control will Dbe
passed to the next statemsnt if the ON condition was EZ05S» or if
the 0N condition was EJS_CYCLE and the iesngth of Object Raference
Variable is still zero. If the ON condition was E05_CYCLE and
the Jbject Reference Variable is not of Llength 2zero after
executing Statements then control will be passed back to the
Reduce Statemente.

Example:
DECLARE
NUMERICS CHARACTER_SET
AL PHAS CHARACTER_SET
SOURCE_TEXT CHARACTER(72)>»
TEXT REFERENCE CHARACTERS
TOKEN REFERENCE CHARACTER:

PROCEDURE NEXT_RECORD?
READ SOURCEFILE (SQURCE_TEXT)?
REFER TEXT TO SOJQURCE_TEXT;?

END NEXT_RECORD; '

ALPHAS 3= CHAR_TABLE ("ABCDEFGHIJKL“NOPQRSTUVHXYI");
NUHMERICS 2= ["0"™ TQ "971;

Ea
p g

REDUCE TEXT UNTIL FIRST <> = =;
ON EOS_CYCLE NEXT_RECORD;
IF SUSSTR (TEXT» 05, 1) IN NUATRICS THEN
RTIDUCE TEXT SETTING TOKEN UNMTIL FIRST NOT IN NUMERICS; % 3
EL3S IF SU3STR C(TEXT», 0, 1) IN ALPHAS THEN
REDUCE TEXT SETTING TOKEN UNTIL FIRST NOT IN ALPHAS; % C
ELSS D0 SPECIAL_CHARACTERS
SEFER TOKEN TQ SU3STR CTSXT» 0» 1)
REFER TEXT TO SUBSTR (TEXT, 1)
END SPECIAL_CHARACTESS

Assume SOQURCE_TEXT contains " IF X = 999 THEN " and TEZXT
nas basen rafered to SJQURCE_TEXT. After executicn of the REQDUCE
at line XA, TEXT will describe "I[F X = 999 THEN ", As ths
first character of TEXT 1s in the st ALPHA» the RZDUCLZ at Lline
2C» Aill D2 selected. After exscution of this statements, TZXT
will describe ™ X = 992 THIN ' " and TOKEZIN will describe

HIF".
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BEEER STAIEMENI

==== REFER == Referent == T3 == Refergee =========cc====|

The Refer Statement is used to change the address (and pocssioly
the tength and type) of a raferance variablas reference fiald»
pointer variablas ar pointar field to map the data of snather
variablz2. It is also used to assign a file to a file pointer.

If the Referent is a eference or Pointer variables then Referee
must De an Address Generator. Only wuntyped or zerc=length
reference variables can have their length and type modified by a
Refer statement. Pointers and typed reference variables will
always retain the type and length from their original
declaration» and may only bDe REFERed to ohjects with the saae
Llength.

If Referent is a File Pointers thaen Referee must be a File.

txample:

FILE INFILE (KIND=DISK);

DECLARE
F FILE_POINTER,
TEXT REFERENCE,

3UFFER CHARACTER (83);

REFEZR TEXT TO 3UFFER;
ARSFEZR F TO INFILES
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REREAT STATEMENTY

=== REPEAT == Statement List == UNTIL == Expressien ===1

Statement List will be executed repetitively wuntil Exgression
returns a true rasult. The exit condition is tested at the 2and
of each loopr s0 Statemept List will be executed at lsast ance.

Examples
REPEAT
DO_SOMETHING
IF END_CONDITION
THEN DONE 2= TRUE?

UNTIL DONEZ
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BEIURN STAIEMENT

- - - RETURN -------u-u----u-n---v------------'--o---------r--!
I 1
I== Expression =-1

The Raturn Statement allows an 2xplicit return from a2 bprocedurse
If the procecurs is typed then Expression must bDe present and
Wwill be the value returned from tha procedurz. If the procedurse
is not tyned then the presence of Zxpression is5 an arror. An
implicit return is generated by the compiler at the end of every
procedure. If the procedure is typed a value matching the
procedure®s type is returned (3 if Fixed» 8it, or Records and 3
null string if Character).

Examples
PROCEDURE P;
%ETURN;
ENB P
PROCECURE & FIXED;
éETURN 97

END @3
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310 SIATEMENT

- - STSP CE T E R X B I B R E 2 R B R E L N L B E X B L EEERRBEERE EE AL ERBE LRI E S EXJ ’

1 1
== Expression =-=1

The 5Stop Statement Wwill 32nerats a terminate ccrmunicats to the
MCP to and the execution of the progranm. Expressior is intended
for use Dby compilers to communicate the number cof syntax errors
to th2 “CP.

gExample:

STOP;
STOP SYNTAX_ERROR_COUNTS
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SHAP STATEMENTY

- - Selector - - - =3 - Selector

The Swap Statement will exchange the values of the two fields
without using an intermediate variable for temporary storace.

Example:

BUFFER_1 =3 BUFFER_Z25

is equivalent tos

TEMP 2= BUFFER_13
BUFFER_1 := BUFFER_2
BUFFER_2 := TEMP;

o
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- - emwme UNQO -----v-------------—---n---—-o---------—----------nI

1== Do Group Identifier

If a Do Group Identifier is scecifieds

then the Undo Statement

transfers controt to tha eond of the 0o Group By that name. If a

Do Group Identifier 1is not sopecifiad,

then cortrol will he

transferred to the end of the current Do Groub.

gxampte:

DECLARE
1 FIXED>»
A (ARRAY_SIZE) FIXEDs
4
I2= 07
DO INIT_A FOREVER?
IF T = ARRAY_SIZE THEN UNDD
A{Id:= 13
2= I + 13
END INIT_A;
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WHILE STATEMENT

«=mm= KWHILE ==== Expression ==== Statement ===-ececcsana=j

Statemant Wwill be executed repetitively while the Expression
yields a true rasulte. Expression 11s evaluated befcre each
iterationr, so if Expression is initially false then Stztemant
will never D2 executed.

txamples

DECLARE
I FIXEDS
A (ARRAY_SIZE) FIXED;?
I:= 07
WHILE I < ARRAY_SIZE
0407
A(I):= 1
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WIIH STAIEMENT

I(------ » ---—--'

1 i

Sslector must D2 3 record variabta. Tha With Statement ocrcens 3
new scope containing the fisld indentifiers of the Record type aof
Selector.

Inside Statement a fietld of Selector is selected by specifying
only its field name» Wwithout preceeding it with the entire
Selector expressions

If a named field is found in more than one of the Selectorss then
it is considered to belong to the Last Selector specified in the
With statemante

Example:

PCIVLFIELD_
PCL).FIELD_ 2
PCI).FIELD_3

W
[ B S
s I we

0 8 o

is e2quivalent to:

AITH PCI) DO’
FIELO_1 :=X;
FIELD_2 :=Y;
FIELD_3 :=2;
END3

Example:
WITH As HBs, C
is equivalent to:

WITH A WITH 3 WITH C
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EXPRESSIONS
Expressions are the rules for calculating a wvalue wusing
constantse var iables, functions» and operationse. The
conventional rutes of laft ¢to right evaluation and operator
precedence are ooservads as indicatzsd by the syntax graohs. The

following Llist summarizes the S50L2 precedence rules by Llisting
tha operators in order of dacreasing prsacedaence.

+ = (unary)

* / M0OD

+ = (additive)

€ €= > >= = <«> IN CONTAINS
NOT

AND CAND INTERSECT
OR COR EXOR UNION
CAT

Expression

'(--c-------—n---------—----i

i !

- .- - Cat Factor -------‘----------------“-------------------‘-l

| i
== (AT == (at Factor ==}

The CAT operator will concatenate two fields together as one2
field. The resulting type will de Character if both fields are
Character> for all cther combinations it will be Bit.

txamples

BUFFER3= DECIMAL(LINE_NUMBER»4) CAT ™7 CAT TEXT CAT ":7;
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"--‘---’------'----.-_-------------!

|

=== 0Or Factor
1

f==- (R

H 1

EX3JR

1 1

UNION

1 1

Car

1=-- --1
'--

The OR/EXOR operation performs a logical bitwise OR/ZEXOR cf
the result will always be of type Bit.
is functionally the sama as an

operandss
a set union of tWwo operands»
OR .
first operand
is not evaluated.
the value of the secand operande.

and

is Truesr the result

Example:s

DECLARE
CALPHAS,
NUMERICS»
ALPHA_NUMERICS)

0" 10 "9" 15
AT T "I",

ALPHAS:= [
NUMERICS:= [
ALPHA _NUMERICS:=

CIR perfomes a short=circuited OR of two operands.
is True and the second gperand
If the first operand is False»

rJ"T T3 "R
ALPHAS UNION NUMERICSS

Or Factor

two
UNION performs

If thsa

the result is

CHARACTERS_SETS

"S® TQ "I 1;
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Gr Factoc

l(---n--n--un ------ ---‘------------‘

i !
- - on And Factor R R R R R R LR L R R P L L L R R L R
i |
i-- A‘J"} - s w 0. And Factor --‘
1 1
f==  INTERSECTY ==1i
i {

The AND operation performs a logical bitwisa AND of two operandss
the result will always be of type Bit. The INTERSECT operation
performs a set intersection of two operands and 1is functionally

the same a5 an AND. CAND performs a short=circuited AND of two
operands. If the first ocperand is False the result is False and
the second operand 1is not es2valuatede. If the first operand is

Trues the result is the value of the second operand.

Examples

SET SUITS = CLUBS» DIAMONDSs HEARTS» SPADESS

DECLARE
(PLAYER_A», PLAYER_?» MATCHING_SUTTS) SUITS
MATCHING_SUITS:= PLAYER_A INTERSECT PLAYER_S

IF I < ARRAY_EOJOUND (A) CTAND ACI) = TOXEN
THEN DISPLAY ("TIKEN FJUND™);
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And Facgtor

'(------l l<---‘-'~--------‘------------I

1 i I 1
------ ===== Relational Factor ======cteeemccccscccccnacaccccen=n]
! 1 | !
1= NQT =1 f== = ====== And Factor ==t}

H |

’-- <> ---—-I

i i
== < ===
i S
== > ===a-
I 1
l== <= ==e==]
i I
o= >z =ee=e=
1 !
1== IN =====]
1 1
== CONTAINS =1

The relational operators leave 3 resul't that has a value of 1 1{f
the condition 1is true ar O if the condition is false. The NOT
operator will perform a logical NOT on one operands and will have
the same type as its single cperand.

The IN operation tests whather the first factor (a s=2t element)
is a memper of the second factor (a set). The CONTAINS goperation
taests whether the first factor {a set) contains the second factor
{a set)s tnat iss» whetnar the sacond set s a subsaet of the first
sete

Exampla:

¥y = 3
X IN [1 TO 41
[RED» YELLOW, GREEZN, 3LUEY CONTAINS [3E0, BLUE]
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felaticnal factor

! 1
=== Add Factor ==e==e-eceeccceececceesmccecceccccsmcccccccnnan]
1 , !
== & ==s=e=== Add Factor ==|
I !

'--- - - - l

The + and = operatians perform 24 Dits tWwo's complement
arithmetic on two operandse. I[f sither operand is longer than 24
bitss only the rightmost 24 bits Wwill be used. The result will
be Fixad if both operands are Fixades otherwise it will be 3
3it(24).
Example:

A+ 3

A - 3
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Add Eaclor

,(--—--------'------------------.---I

1 1
i 1
l== M0D ===== Multiply Factor ==|
i i

I== & ====

l-- , ---—l

The ™00 +~ and / operators perform 24 Hit, two's complement
arithmetic nn two operandse. The result will be Fixed 1f both
operands are Fixeds ctherwise it Wwill be Bit(24). Division
yields an integer results ignoring the remainder (i.e. 974 = 2).
The MOD operation is division resulting in the integer value of

the remainder (i.e. 9 MOD 4 = 1).

Exampte:
A M0OD B
A =~ 8
A 7 3
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Multigly Fagctor

i | !

== ¢

i i !
l--
|
'--
!
!-—
i
‘--
I

‘-o

I
==
!
o=
i
{==
!
== (

--l l--

1== = ==

The unary =

Selactor

Literal

If Expression

Expression

5-7
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-------------_--,_--‘-----.--.--‘

Typed Prcoccedure Call

Standard Function

Set Constructor
File Identifier
Get File Attribute
Assignment Expression

Case Expression

speration wit{ negate the value of an operand.

unary + does not change the operand.

A Literal may be sither

Bit Strinq.

See INPUT/ZCUTPUT
Attribute.

Section

a Fixed
See SDL2 LANGUAGE Saction for detailse.

for

Number s

File

----n------'

1

“-e=-i

- - ) -,_!
The
a Character Strings» or a
Identifier ard Get File
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Selagtor

’<----------------------|

i i
-- o \iariable Identifier AL AR R L R R R R R L E R LR XN
i 1
I== Field Selector ===|
! [
== Array Subscrinst =-={

Eield Selegtor

R == Field Identifier ====seseseccccceccacncn

Array SuRscring

meeceeeesees ( - Expression - - ) -c-----n---------n-----'

A Selsctor is an Address Gensrator which identifies a varisble or
a subfield of a3 variablee.

If an Array is referenced with a subscript that is less than 0 or
greater than or egqual to the array bound a run=time error will b2
generiated.

Examples
RECIRE Rl
LEN FIXED,
UFFSET FIXED:
RECQCRC R2
IS (190) R1,
TYPE FIXED?
DECLARE
A (19) R23

ACI)SIDSCJISLENT= 07
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Iyped Procsdyre Call

| 1
{== { == Pargmeter List == ) ==|

=== Procedure Identifier

-

A Typed Procedure Call is used to call a procedure that raturns 3
vatues and to use that value in further Expression evaluation.

Example:

MAXIMUM 2= MAX(X»Y)’
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22f Construygror

j{eeercarnccecncace , wesccsswsswccsccccca=]|
1 i
wm= [ mececssesmccccse=ms [[XPress5i0n mmecsmcmcascsasecs ] ==|
1 1
]==- Expression == T == Exgression ==i

The Set Constructor expression is usaed to nuild sats from their
memberss The form "Expression T) Expression?' will dinclude all
mem2ers of the set bounded by the two expressions. If the first
2xpression is greater thsn the second it denctes an empty set.
Note that set members are declared in ascending crder.

Example:
DECLARE
NUMERICS CHARACTER_SET,
ALPHAS CHARACTER_SEZT»

NUMERICS:= ["Q0", “1%, 2", "3%, n4®, wGw, wgn, o7n, wgw,
ALPHAS:z= ["A™ T0 ®I%, "4~ 70 ®"R%, ®S" 10 "Z"1;

Examples
SET STATES = INITIAL, MIDODLE» FINAL?

DECLARE
STATE_SET STATES»
STATE MEMBER OF STATES;

STATE_SET := [INITIAL T3 FINALI]?
WHILE STATE IN STATE_SET COMPUTE_STATZ)
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Assignment Sxpressien

-
I-l-' *

Selector

The Assignment

. -
. e -

Salactor (i f
evaluatiagn.

Example:
i= =17
DC FOREVERS
A(Iz= I+1) =17
IF I =

END:

Expression
Setector and leaves either the value
is usa2d) as an operand for

5=11

COMPANY CONFICENTIAL
31C00 SDL2 CCMPILER
PaSe 2223 3515(3)

Expression

the valua ¢f Expression intao
(if 2= 1s wused) or the
further 2xpression

stores

ARRAY_SIZE THEN UNDO>
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Case Zxpregssian

‘(---- » -----'
, 1 i
== CASE === Index E£xpression === (F === { === Expression =====>

PR E P EREE L EE LA EEREEREERELEEEE R EE ] ) -e-wm e w - -—--------.------‘

1 ' 1
j-=- ELSE == Expression =-=I|

The Case Expression sele2cts an Expression from a list of
expressions to be evaluatedes The value of Index Expression is
used as an index into the list of Expressionse. If there arz2 N
Expressions in the list the range is from ¢ to N=-1. If the wvalue
of Index Expression is greater than N=1» the Zxrression fclliowing
ELSE will De used or a run=time error will De generated ¥f <ELSE

Expression> is not present.

Example: ,
I2= CASE X OF ( X+1ls X425 X+3, X+4 )}

WRITE LINE (CASE I QF ("Q", ™1™, "2%, "3I™ LLSE "737)):
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If Exorsgsian
- - IF -

Expression ==

TH A s SR AR DR TR W AR TR M S W W W W

THEN

TLSE

5=13
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-maeeseemaee =)

== Expression

== Expression

The If Expression is5 used to select an Expression for evaluation.

Example:

A 2= IF X<Y THEN X ELSE Y3
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Address Gegeraioc

R ERFE R EE TR E Selector ------'u-’-.-------------'----------l
i !
I==- Typed Procedure Call =-I
1 {
i1== Standard Function <=====|
I 1
I== If Exprassion =======a=j
1 1
I== (Case Expression ======-|

A Standard Function or Typed Procedure (Call 1is <considered an
Address Generator if its result type is Refarance.

An If Expression is5 considered an Address Gensrator if both the
Expression following the THEN and the Expression following the
ELSE are Address Generatorse. A Case Expression is considered to
be an Address Generator if all etements of the Case Excpression
List arz Address Generatorsa. Note that the If and Case form of
Address Generators are not ailowed in all constructse
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3TANDARD BROCEDURES AND EUNCTIONS

SDL2 provides a set of predefined procedures and functions to
perform commonly required operastions.

Tha Identifiers are not reserved and may be redeclareds ir which
case the user declared name takaes precedenca over the predefined
ones

STANDARD EUNCTIONS
Allocate Megmory

===== ALLOCATE_MEMORY === ( === Size === ) ===e=ceseces]

Allocates Size bits from dynamic memorys and returns the starting
address as a 24 pit value. It is the programmer®s responsibility
to maintain an active referance to this memory address at alt
times., O0Once adl active references have vanisheds» the data may he
swapped out if the memory is needed for other purnosese. Noteos
howevers that there is no mechanism for swapping the data back in
from virtual disk once it is swapped outs, nor is there any
mechanism for freeing the virtual disk used to store the vrolled
out datae.

Example:z
DEZECLARE 3UFFER REFERENCES
REFER_TYPE (BUFFER, B8IT);

REFER_LENGTH (3UFFER», SUFFER_SIZE)
REFER_ADDRESS (3UFFER» ALLOCATE_MEMORY (BUFFER_SIZE)):

Arcay 3Jound

-==== ARRAY_BDUND == ( == Array Varijable == ) ===eecccees]

Returns tha number of alements in Array Varisole as 3 24 bit
valuea
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Attribute ¥Yalue

cemme ATTRIBUTE_VALUE == ( == Attribute == », == yalug == ) ===)
Attribute may ©bpDe any file attribute allowed in 23 Get/Put
Attribute statement. Value must be a predefined anemonic vatuz

for that attributes This function returns a fixed number which
is the MCP-assigned number corresoonding to the attribute value.

Example:
IF INFILEKIND = ATTRISUTE _VALUE{(KINC»DISK)
THEN DISPLAY (™INPUT IS FROM DISK™);

Base Repgiststc

===== BASE_REGISTER ===eemccwemmeccccsccccaccccccccmccecaanna]

Raturns the absolute memory 1location of the dDase of the program's
data space as g 24% bit value.

Binacy

- w s EINARY -- ( - - ExpreSSign -- ) ------------------’

Returns a 24 bit value which is the Dbinary repressntation cof
Expression. Expression is assumed to De a3 character string.
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Bipary Ssgarcgch

m==== FINARY_SEARCH == ( == First Element == » == Key Field ===>

Peesmm , == €xpression - , e EtBMents - - ) -------------------I

First <Zlemant must be an Addr2ss Generator and have 5 type of
fecord or Raferencee It should be the first =elem2nt of a
structure whose elements ara2 ordersd by increasing key valve. If
First Element is a Recordr then Key Field must be a field of the
Record type of First Element that will be used to compare against

Expression. If First Element is a Reference variable» then Key
Field must be a Reference variable whose address is the offset of
the Key Field into First Elament» and whose lanpgth and tyge

reflect the Length and type of the key.

Expression 1is the value of the key to be searched for. The
Length of Expression must be equal to the length of Key Field or
unpredictable results may occur. Elements is an expression whose
value is used to 3ive the pbound of the searche The element
number (the First Element is 3) of the first elemant whose Key
Field is greater than or equal to Expression is returned.

This function should not be used if the elements to be searched
are 1in more than ons page of dynamic ®memory or are not in
ascending ordere.

Sump

--ma- EUMP - - Bump vEriable ----------_-ﬂ------------------‘
| {
== BY == Expression =-i

3ump Variasble must be an Address Generatore. If Expression is
present Expression i35 added to 3ump Variabler, otherwice 1 is
added to Bump Variable. The result is stored irto Suap Variable
and returned. (5e2e also Bump in STANDARD PRCCELCURES Secticn).
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Charactar Tagle

fmmmmm , meeee

i i
- - . CHAR-YABLE - - - ( - - String - -e- } --------i

String should be a quoted string of characters», or a bit string
where every eight bits correspond to a non=graphic charactar.
CHAR_TAS3LE will returr a Character Set wWwhose members are
precisely those characters specified in String.

cxamples

[ﬂAﬂ' "~B"’ NCH' “Dﬂ’ ”n
[Hxﬂ’ NY"' "Z”’ ‘Hx”' ”

CHAR_TABLE (™A3CDE™)
CHAR_TASLE ("XYZ"» "xyz"™)

che

Expression should be an integer vatue (either bit or fixed).
Returns a single c¢heracter with the ordinal position of
Expression in the ESCDIC character set.

Example:
CHR €3C13) = MAT
CHR (193) = "A"

gods Address

mee== (CCOOE_ACDRESS == ( == Procesdure Identifier == ) =-1]

Returns tha code address of Procedure Identifier as a 32 ©bpit
value. {(See SDL2 S~MACHINE Product Specification for the format
of a code address)e.
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Compunicate Hith Sismo

mme==  COMMUNICATE_WITH_GISMQ =~ ( == &xpression == 3} ==]

Transfers control to GISMO» passing Expression as a parameter and
raturning a valuee. See MCP Product Specification for forrmats of
parameters and values reaturned. (See also Communicate 4ith Giswmo
in STANDARD PROCEDURES Section)e. (Ffor MCP use onlyd.
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gonvert
meeea CINVERT == ( =
)--‘---- ----- L X N B N ¥
]
== » == Grou
Expesssion is convert

rules:
3IT7T to FIXED:

FIXED to 2ITs

CHARACTER to FIXED:
FIXED to CHARACTER:

BIT to CHARACTER:S
CHARACTER to 3IT:

group is only used wi
conversionse. It sp
which correspond to a

de faul t Group is 4% (h

Example:

("=72581",
{3(3)7523»
(313110113
(*132"», 317
("132", BIT
("2*, 317)
(=4, 3I7)
(=4» CHARAC
(30A03» CHA

CONVERT
CONVERT
CCNVERT
CONVERT
CONVERT
CONVERT
CONVERT
CONVERT
CONVERT

9=5

COMPANY CONFIDENTIAL

P 31C00 SDL2 COMPILESR
P.S. 2228 3513(32)
- Exoression - - » - wm - BIT LR LT L F R R R KT X Y
1 1
1 1
]== CHARACTER ==]|
i
p ==i
gad to the type specifiesd» according to these
Up to 24 of the rightmost bits are convarted.

The result is B3IT(24).

Leading blanks and sign are allowed. Up tao
seven of the rightmost characters are converted.

The result is eight chsracterse.
any lteading

The sign and
Zeros are not supressede

T}

The radix 2 *x Groupe.

The radix = 2 #* Groune.
th 3IT7T to CHARACTER or CHARACTER to 3IT
ecifies tne numoer of bits in the hHit string
cheracter in the character string. Tha

exadacimal).

FIXED) = =72581
CHARACTER»4) = "1EA"
» FIXED) = 27
> 2) = 3(2313213
r 4) = g{4)1323

= 3(4) 23

= ACLIFFFFFCa
TER)D = "=30C0004"
RACTER) = "QAQ"
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Pata Agddrsss

====- DATA_ACDRESS == ( == Selactor == ) ===eeseccecceo-]

Returns the base relative address of Selector as a 24 Dit value.

23%£3 Length

-==== DATA_LENGTH == ( == Salector == ) ===-s=ecccaca=-]

Returns the bit Length of Selector as a 2% bit valuz.

Qata 0Dffset

ee=== [DATA_OFF3ET == ({ == Selector == ) ==e=mcsecscccc==]
Selector must be a record subfield. Returns the offset in bits

of the specified®field from the beginning of the record. (For
compiler use onty)l.

Qata Type

--- - BATA-TYPE - ( - Selector - ) —memcesoscescansee ]

Ieturns the type bits of Selectors» right=-justified in a 24 >it
fielde (Se2 SDL2 S=MACHINE Product Specification).
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ER]

- wmam - DATE ke L LR E L L A L L LR R R e L R L LR L]

i i
== { ==<=== JULIAN === , ==== 3] =sececce= ) ==i

i 1 i 1

== MONTH == I== DIGIT =====|

i ! I 1

l== YEAR ===| 1== CHARACTER =I

| 1

I== DAY ====|

Returns a string containing the current datee The default format
is (MONTH» CHARACTER).

Formats:
RECORD JULIAN_FORMAT
YEAR BITL(7)»
DAY BITC(9);
RECORD MONTH_FORMAT
MONTH BITC4)»
DAY BITCS)»
YE AR BITC7);
RECORD YEAR_FORMAT
YE AR BITC(7)» -
MONTH BITC4)»
DAY BIT(S);
RECGRD DAY_FORMAT
DAY BITCS)»
MONTH BITC4)»
YE AR 317C7);
Recipal

- o an - OECIMAL - ( -ee Exprassion R D D D A M R TR MmN W e w - ) --I
1 I
I== » == Length ==1

If Length is specifieds it should be an Exnressiaon betweer 1 and
8 and a character string of Lenjth charactsrs containing tha
‘decimal representation of Expression will o2 returned. If Length
is not specifieds, the result string will bhe from 1 to 3
charactars long with Leading 23roes suppresssds. If Expression is
greater than 24 Dits» only the rightmost 24 bits will b2 used.
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dagrement

1 _ i
= 3Y == Expression =1

Decrement Variablz must be an Address Generator. Expression (1
if 3Y Expression 1is omitted) i5 subtracted from Decrement
Variabla. The reasult is stored into Dscrement varieble and

returneds. {(52¢ 3lsc Decrement in STANDARD PROCEDURES Section)e.

Dispsatch

m=wae= DISPATCH == ( == Port Channel == » == I0D Address == ) ==l
Port Channet should be an Expression whose value is the port and
channel of the device. I0D Address should be an Expression whosse
value 15 the absolute address of the I/0 descriptecr to be

dispatched. {See MCP Product Specification for layouts o¢f the
PortChannel field and 1/0 descriptors)e {(For MCP use onlyle.

Qypamic Memory Basse

===== DYNAMIC_MEIMORY_3ASE ======ceccemccccmcececccccnccenacan]

gaturns. tha offset from the Dase register of the bejinring of
dynamic memory as a 24 bit value.

Eetch Conmynicate Message 2aintsr

====- FITCH_COMMUNICATE_MSG_PTR ====es=eeecccececcccccccacccn-- i

Returns RS.REINSTATE_MSG_PTR. (3ee MCP Product Specificatior for
Layout of the Run Structure and meanings of the values retirnei).
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Eile Resident

m=m=we FILE_RESIDENT == ( == ¥File Id == ) e=sm=cccccca==s]
File Id must be a Filesr Switch Filer or File Pointers whose Title
has previousty been set. The file should have a hardware Xind of

Diske Returns True if the file is resident on disk» and False if
it is5 not.

Hex S2guencs Numbar

===== HEX_SEQUENCE_NUMBER =~w===ee=-escmeececcoceaccccacccacnann]

Returns a 32 bit vatue containing the sequence nuaber of the
current line in hex digits.

Lepgth

Returns a 24 bit value containing the length of Expressiore. If

the type of Expression is character the value will he the number
of charactersr, otherwise it will be the number of bitse.

Lipit Reggister

~e=== LIMIT_REGISTER ==e==<e=eeesccccescccccacccscceccccccccnan]|

Returns a3 24 bit value containing the base to lirit size in pits
aof the program.,

Name of Qay

----.- NAHE_JF-OAY -----------------------------‘---------------i

Returns a 9 character string containing the names of the day af
the week.
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Nudl

- m o NULL ------------n--------'----------------------------‘

Returns a null character stringe Note that NULL can be used as a
Selector.

Cdt Input 2ressent

=c=== (QCT_INPUT_PRESENT =e==cemcsmccccacccccccccccomcncaanncan]

Returns a true value if there are any outstanding messages from
an operator accepte. (See "AX' command in the MCP CONTROL SYNTAX
Product Specification)e.

Qrd

===== (RD == ( == Expression == ) =esesmcccsccccccscaa-|

Expression should be a set membere. Returns the ordinal position
of the memper wWwithin its parent sete. Note that single characters
are considered to be members of any character set.

Example:
JRD ("A")
gRD (RED)

123

([T}
[ =]
™M

d4ssuming SET FLAG_COLCRS = RED»s WHITE» BLUZS

Pagk

- - PaCK ( - . Expression -- ) -------------_---.------l

Expression should be an unpacked decimal expression. The =zone
bits will be stripped off» and the packed deciwal equivalent of
Expression witl be returned. The result is5 of type Bit.

Example

300123453
IL033

PACK (™0312345™)
PACK (aF1FOF33)

it
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Processor Iine

m=ee= PROCESSOR_TIME ===c=ccccccmecmmmccccccccmaccccnccccnnann]|

Returns a 24 bit valus containing the amount of processor time
that has accrued for this program in tenths of a sacond.

Brearan Switches

- e o wm e FRGGRAM_SH{TCHES -----------------------'--‘------.-----’
] 1
{== ( == Expression == ) ==} -
Returns a 40 bit value containing the Program Switches» wunless
Expression is specified. If Expression is snecifieds it ®ust
evaluata to a value between 0 and 9» and the function Wwill return
a 4 bit value containing that program Switche

Read Logck

===== READ_LOJCK == ( == Selector == » == Expression == ) ====|

Expression is stored intgo Selectorr» and the original value of
Selector is returned. If Selector is longer thzn 24 bits, only
the rigntmost 24 bits of Selector will be raturnede. The type of
the result is always Bit. ’
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Ssarch Linkasd Lisk

w==w=  SEARCH_LINKED_LIST == ( == First flement == » ====>

>==== Kegy ===== =  ===== gxpression == , <= Link == ) ====-]
i i
l== <> ==
1 I
1= < ==
} 1
1== > ==
1 i
1= <= ==
1 1
1== >= ==

First Element must be an Address Generator With a type of Record
or Reference. If First Element is a Records, then Key and Link
must De fislds within the Record type of the First Elzment. If
First Element is a Reference variables then Key and Link gzust be
Reference wvariables reflecting " the offsets of the key ard link
fields within First Element. Ltink nmust be a 2& bit field
containing the base retative address of the next record in the
chain. doth Key and Expression should be 3 maximum of 24 bits in
Ltengthe If Exgression is Larger than 24 bitss only the rightmost
24 bits Wwill be used in the comparisions and they will tLte
compared against the leftmost 24 dDits of the Key field.

A search is performed starting at First Element until 2ither thae
ralation is trues, or a link of all F's is encountered, cr the
chain has Linked back to tha first slement. The selacted elemant
i5 returnagd; if no match was found an Address Genarator wnith a3
data address of all F's is returned.

Example:

RECORD INFO

JACK_LINK ZITC24)»
FORWARD _LINK 3ITC24)»
1D 8ITC2Q0),
DATA 3ITC100)5

DEZLAR FIRST INFQ»

CURRENT REFEREANCE INFAOs:

(]

REFER CURRENT TO
SEARCH_LINKED_LIST (FIRST», ID = PATTERN, FORWARD_LIANX)

IF DATA_ADDRESS (CURRENT) = QJFFFFFF3
THEN CISPLAY ("PATTERN NOT FOUND™);
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Segarch SDL Stacks

====- SEARCH_SOL_STACKS == ( == LowWwer == », == Size == ) ====-|

Lower amust be an Expression whose value is the base relative
address which is the lower bound of the rangs to be seéerched.
Size must bDe an Expression whose value is5 the size of the rangse
in bits. The descriptor stack is searched for a descriptor whosa
address is within th2 range. If a descriotor is fourd 1 is
returned. If no descriptor is found 0 is raturned.

SEARCH_SCL_STACKS is intended primarily for the use of the memory
management intrinsic.
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S23rch Ssgrial Lisk

e====  SEARCH_SERIAL_LISY == { == First Element =e==sc====>

PR L E L EEXER ELLLAERLELELREEELEREELEEENR] = - .. - - Exnressicn Sesaeew)

i i H {

== » == Key ==l == <> ==
1 i
== < -=1
1 1
I== > ==1
! L
== <= ==]
1 1
te= >= ==

>==== , == Elements == ) ==eeescccsascccscscsem—cceccsesse===]

First Element must be an Address fGenerator. If Key is spacified»
then First Element must be of type Record or Reference. If First
Element is 3 Recordr then XKey must bDe a field within that Record
type. If First Element is a Reference variable» then Key must be
a Reference variable whose address 15 the offset of the key
within First Element. If Key 1is not specifiedsr then First
Element may bDe of any constant Llength type and the complete
element will be used 3s the keye

Elements is an Expression describing the bound of the search. A
serial search is performed starting at First Elepent until either
the relation is true or the end of the table is encountered. The
element number (First CEClement is 0) of the selected element is
raturnedes If no match was found Elements is returned.

Example:

RECORD JO3_INFO
JO3_NG - 3IT(16)
NAME CHARACTERC30)
PRIORITY BIT(4);
DECLARE JOB(MAX_JOBS)  JOB_INFO» )
I FIXEDS

I 2= SCARCH_SERIAL_LIST (J03(J), JOB_NO = THIS_JA3» MAX_JG3S)?

IF I = MAX_J98S
THEN DISPLAY ("JOB NJT FOUND™)}
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Seguence Numper

- - - - SEQUENCE-NUMBER ----------»-------‘-'------‘-----.---------'

Returns an 8 character string containing the value of tha
sequence number of the current source {ine.

Shifg

m=emwa SHIFT == ( == Expression == » == Shift Factor == ) ====|

Returns Expression shifted the number of bits specified by Shift
Factore. If Shift Factor is positiver Expression will pe shifted
to the left by concatenating Shift Factor bits of zero onto the
right. If Shift Factor is negativer Expression will be shifted
to the right by truncating the rightmost Shift Factor bitse. For
a bit values this is equivalent to multiplying by 2 raised to the
Shift Factor power.

subbit
=====  SUEBIT == ( == Exgression == » == (ffset ====== >

>emecececccscscecceccmcccanccce ) sevecsccccccmccssmsssccsecas|

H i
l== » == Length ==1i

Expression is assumed to oe of type Bit.' Returns a subfield of
the value of Expression starting at 0Offset bits for Length ©Ditse.
If Leangth 1is not present the length is calculated to he the
remaining Ditsa Bits are numbared from left to right, starting
with zero. The result will always have a type cf Sit.

(SUBBIT may be used as an Address Generators 1in which casa
Expression must be an Address Generator)e.
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substr

=em=e= 5U8STR == ( == <Expression == » == (Jffsgt ======>

3 M s PG S D S AR EE R W W W AW W . ) U-G-------»-----------—-----l

i 1
f== » == Jength ==1i

Expressicon is assumed to be of type Charactere. Retirns s
subfield of the value of Expression startiny at O0ffset characters
for Length characterse. If Length is not present the (length s
catculated to be the remaining charactersa. The result will
always have a type of Chzracter,

(SUBSTR may be used as an Address Generator» in Which case
Expression must be an Address Generator).

Jest

mem=== JES] ===eseeecceececccesccescsccccceesssssscceeacese-as]

For compiler and interpreter debugging only. {See also STANDARD
PROCEDURES Section).
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Jime

- - TIME --.-----u¢.---------------u-------»o--n-----------_---l'

1 !
I== ( === COUNTER ==== , === BIT =eccmeac= ) ==
{ 1 1 1
= MILITARY =i 1= CIGIT =====)

! ! ] !
1= CIVILIAN =1 - CHARACTER -1

Returns a string containing the current time of day. The default
format is (CIVILIANs CHARACTER).

Formats:
RECORD COUNTER_FORMAT
TENTHS gIT(20)>
RECOARAD MILITARY_FORIMAT
HOURS BIT(5)» ¥ 24=-HOUR CLOCK

MINUTES BIT(5)»
SECONDS BIT(6)>»
TENTHS BITC4)?

RECORD CIVILIAN_FORMAT
HOURS BITC4)» % 12=-FOUR CLOCK
MINUTES BIT(B)»
SECONDS 3IT(s3)»
TENTHS BITC(4)»
AM_OR_PM CHARACTER(Z2)? % ™AM™ QR "PN"

limec
- - - TIHER W W RSB BBES ®Sen. - -mEeem---- aeasneesoe -—---------—‘

feturns a 24 bit value with the current satting of the hardwars
Time Register.
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JTodays_QLate

- - ?UDAYS_{)ATE LR L L et Ll LR R LR Rl L LR

Returns 3 17 character string containing the date of compilation

of this programe

The format of the string is:

RECORD TOCAYS_DATE_FORM

MONTH CHARACTER(2)» % 01 TQ 12
SLASH_1 CHARACTER(1)» X LITERALLY "/"7
DAY CHARACTER(2), X 01 TO 31 -
SLASH_2 CHARACTER(1)» % LITERALLY "/"
YEAR CHARACTER(2)», X 00 TO 99
FILLER CHARACTER(CL)» X LITERALLY " "
HOUR CHARACTER(2)» X2 01 TQ 12
COLON_1 CHARACTER(1)» % LITERALLY ":"
MINUTE CHARACTER(2)» % 00 TO 59
FILLER CHARACTER(C1)» X LITERALLY ™ "
AM_PN CHARACTER(2)7 % LITERALLY ™AM"™ QR "PN™
Ynpack

m---.e UNPACK - ( - Exoression - ) ------------------l

Expression shbuld be a racked decimal exprassione. The
eguivalant of Expressions, wWith the zone Sits filled in»
returnede The result is of type Character.

Example 3

"12345"
ﬂlai)ﬂ

UNPACK (3123453)
UNPACK €31003)

[T]

urpacked
will he
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Hait

cese= HAI]  ==-e--cscceccmceccsemcscccscmsecccscss (  eca=====)

i 1
}== [ == Start Position == ] =~=}|

1(----- ----- B E T W R N N R » -n--—---u-------‘-----'—----l

{ i
>um- R R D cemceassamm—=)
i 1 |
1 I=- WHEN == Exprassion ==1
i

i

1

i

l Ic----------—-c------------------------l
| - !
== TIME_TENTHS === ( == Tenths == ) =evesccecccacacc==]
i i
{== Q0DT_INPUT_PRESENT ===cemesccacccccccccnconsacccc=r=-]
i i
I== DC_IC_COMPLETE <ee=emccccccccecccncccascccccccncaana]
1 |
l== READ_OJK == { = File Id =ow=wescmmcecccncanscea ) ==-|
i I i i
| i= [ = Member = ] -1 I
i i
== WRITE_CK == ( = File [d ===<=cs=cemscccccccccc~ ) ==|
1 ! 1 !
I 1= [ = Member = 1 =1 1

== Q_WRITE_OCCURRED === ( == File Id == ) =====av--- --1

D>ecsaa= ) ----------------------------------------»------.-----!

The oprogram will be suspended until one of the wait events

pecomes truee. The value returned 1s the ordinal pasition of ths
avant in the wWait event Llist (first is 0). Start Postion can ba
used to specify which event in the Llist to test first. The

de fault is to start at event 0.

If WHEM Expression is present the event will be included ir thsa
wait List only if expression yislds a true result, however a null
event wWill be idinserted in the list to maintain the crdinal
position of the eventse.

If TIME_TSNTHS is specifieds it must be the first event 1in the
Liste.
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Extended Arithmetics

s=e== X_ADD ===== ( == Qperand_1l == » == QOperand_2 == ) ====-]
| i
P==  X_5U8 ==1]
| i
j=-- X_MUL  ==§
H 1
l==- X_DIV ==1
H 1
f== X_MCD =-1

The =extended arithmetic functions perform extended precision
arithmetics where either the operands or the result are laonger
than 24 bitse. No sign analysis is perforwmed. If both cperands
are not the same length unpredictable results may occur.

X_ADD adds Operand_1 to Operand_2 and returns the result as type
Bite

X_5SU8 subtracts Operand_2 from Operand_1 and returns the result
as type 3it.

X_MUL multiplies Operand_1 by Uprerand_2 and returns the result 1as
type 3it.

X_0IV divides Operand_1 by Operand_2 and returns the result as
type 3it.

X_MCD modulo divides Dperand_1 by OQOperand_2 snd raturrs the
result as type Bit.
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STANDARD PROCEDURES

===== ACCEPT == { == Destination == ) ==eecesceccceccac]

Jestination must be an Address Generator. The program will he
suspended until the operator responds with an AX wmessag2 on the
GDTe The message entered by the operator wili be rezd into

Destinations and then preogram execution will De resured.
(

Bump

--- - EUHP - Bump Variabie --------—-----------------.-----'
i i
I== BY == Expression ==|{

Bump VYariable must be an Address Generator. if Expression 1is
present Expression is added to Bump Variable» otherwicse 1 is
added to Bump Variable. The result is stored into Bump Variable.
(See also 3ump in STANDARD FUNCTIONS Section).

Call

===== CALL == ( =======s=ce-cee-e=c-e=== {gde Addrass == ) ====|]

! i

| fCe==mmmecncmaaa) |

i 1 L
o= Param -, meme=]

Performs an indirect cail. Cod2 Address must generate a3 32 oit
value <containing the code address to be <calied (See SDOL2

S=MACHINE Product Specification for format of a code addrass).
J

Atl parameters will be passed by referencer» not by value. Array
parameters are not allowed.

(For DMS use only)e.
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Lharacter Eill

== CHARACTER_FILL == { == Destination == » == Expression == ) =|

Destination must be an Address Ganerator. The leftmost 8 ©pbits
(first byte) of Cxpression will be used to fill Destinatior.

Copaunigate

mea=- CCMﬂUNICATE - { - Engession - ) memmecsseacacaas]

Transfers control to the MCP passing Expression as a pararmetar.
(See MCP COMMUNICATES AND STRUCTURES Product Specification for
format of parameters in & co®municatel.

Compupicate With Gisne

=e===  COMMUNICATE_WITH_GISMC == ( == Expression == ) ==]

Transfers control to GISMO passing Expression as a psrameter.,
{See MCFP Product Specification for formats of pzerameterses See
also Communicate With Gismo in STANDARD FUNCTIONS Section). {For
MCP use only)d. ‘
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Sogpile Cacd Information

COMPILE_CARD_INFD

Destination must be an Address Generator.
i5 returned into Destination

progran

COMPANY

5=24%

CONFIOENTIAL

B1C00 SDLZ2 CCWPILER

PeSa

- ( - -

Destinatior == )

RECORO COMPILE_CARD_INFO_FORM

JBJECT NAME

EXECUTE TYSE
X 01 = execute
¥ 02 = compile
Z 03 = compile
X 04 = compile
%2 05 = caompitle
X 06 = go part
% 07 = go part

COMPILER PACK IDENTIFIER

INTERPRETER NAME
INTRINSIC NAME
PRIOGRITY

SESSION NUMBER
JOB NUMEBER

COMPILER MFID AND FIO

CHARGE NUMBER

CHARACTER(33)>»
CHARACTER(2)»

and go

for syntax

to library

and save

of compile and go

of compile and save
CHARACTER(C10)»
CHARACTER(30)»
CHARACTERC10)»
CHARACTER(Z2)»
CHARACTER(B)»
CHARACTER(A)»
CHARACTER(20)»
CHARACTER(7)»

FILLER CHARACTER(L),
DATE AND TIME COMPILED 3IT(36)>»
FILLER BIT(4),
USERCODE CHARACTER(10)>»
PASSWORD CHARACTER(10)»

PARENT JOB3 NUMBER

PARENT QUEUE IOENTIFIER

LOG SPo

Datacopn Ipitiste 1/40

DC_INITIATE_IQ ==

D> = - -- » - us

I9 Descriptor Address

descriptor which w#will be initiated on
(See MCP Product Specification for more information).

Channal.

I0 Descriptor Address

CHARACTER(4)>»
CHARACTER(23)»
CHARACTER(L1)Y;

{ ==  Porg == == Channel

—.=- )

the specified

2228 3519(8)

Information atocut the
in the following formats:

- - -

Bust be the base~relative address of an I3
Port

ind
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Qecremgng

| f
== BY == Expression =-=i

Dacrement Variable must be an Address Generator. Expression (1}
if BY £Expression is omitted) is subtracted from Decrement
Variable and the result is stored into Dacrement Variable. (See

also Decrement in STANDARD FUNCTIONS Section)d.

Qisable Intarruypts

=<==< QISABLE_INTERRUPTS ==ee=e-emccecescccccccccccaccaccencn]

All interrupts will be disabled wuntil an ENABLE_INTERRUPTS s
exacuted. (For MCP use only)e.

Qisplay

we=== DISPLAY == ( == Expression =ceeecscccscccccaccsss= ) «=|]
! {
== » == CRUNCHED ==1
Expression will be printed on the 0DT. If CRUNCFED is specified,

the MCP will detete all trailing blanks and substitute cne blanx
for each occurrence of multiple embedded blanks in Exoressione.

Qump
-mw e DUHP LB LY B L R L R R L L L AL LR Rl L RN R

Generates a memory dump of the orogranm.

gpaklz Ipterrypts

===== ENABLE_INTERRUPTS ====eecececceecccccemcccecmccccaacoan]

If interrupts are disabled they wWill be erabled and noraatl
processing of interrupts will continue. (For MCF use onlyl.
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Error CLomnunicate

- - - ERRGR-CGHMUNICATE - - ( - Number E R R R L L L L L] ) -
{ 1
!-- p == qu --I

Transfaers control tao the MCP» using Number to select the
approoriate rur~tige error Messaje. If Msg is presents then the
messagea taxt w€ill also be passad to the HCP.

Feich

===== FETCH == ( == [0 Reference == , <=======ccccccccecs,

>==== Result Descriptor == » == Port Channel == ) ==e=a}

I0 Reference must be an Expression whose value is the reference
address of an I/0 descriptor. Result Descriptor must be an
Address Gensratore. Port Channel must be an Address Generstora.

The Standard Procedure FETCH fetches the result of an 1I/3
operatione. If there 1is & high priority interrupt, then that
interrupt will be reported. QtherWises if I0 Refererce s
non=zero then only an interrupt on an I/0 descrinptor with that
referance address will be reported. If not found then the first
interrupt to occur will b2 reported. The port and channel number
Wwill be stored into Port Channel 3and the address of the result
descriptor will be stored into Result Descriptor.

(See MCP Product Specification for more information con interrupts
and I/0 descriptors)e (For MCP use onlyd.

Ereezz Proaran

- .- FEEEZE_PRDGRAM --n--------------'c-----.-n----'----¢---‘

This procedure rprevents tha program frezr being moved to 3
di fferent memory locations, or from bHeing rolled cut of merory.
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Halk

me====  HALT == {( == ([Expression == ) e=eeecccccccecccca=a=a]
The machine witl halt with 3113 displayed in the L register and

the low order 24 Dits of Expression displayed in the T recister.
(See SDL2 S~MACHINE Product Spacification for more information).

Hacduwars ¥aonitor

-===- HARDWARE_MONITOR == ( == Expression == ) ==e=====)

See S5DL2 S—-MACHINE Product Specification or B1000 PRCCESSOR
Product Specification for more informatione.

Message CLgunt

===== MESSAGE_CQUNT == ( == File Id == » == Destination == ) ==|{
Fite Id must be the name of a queue filer» and Destination sust be
an Address Generatof. The numober of messages in ths queue will
be returned as a fixed number 1into Destination. If File Id

refers to a queue file family then an array of valuess <¢ne for
each family members will be returned into Destination.

Befer Address

sw=== REFER_ALCDRESS == ( == Referent == » == Exgression == ) ==|

Refer2nt must be a Reference or Pointer Variable. Expression
will b2 stored inmto the address part of the descriptor for
Re ferenta.

Befer Lg2path

----- REFER_LENGTH == ( == Referent == », == Zxpression == ) ===|

Re ferent must be an untyped Reference variable. Exporession will
be stored into the length part of the descriptor for Referent.
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Befer Iype

=== REFER_TYPE ==~ { === Raferant === » ==~ Zxpression === ) ==i|
| |
| i
1== CHARACTER =i
Referent must be an untyped Reference variable. The type part of

the descriptor for Referent will he set to sither Zxpressicns tha
predefined type of BIT» or the prazdefined type af CHARACTER.

Beysrse 3tore

I<---- » ---"

] i
=== REVERSE_STORE == ( === Selector === , == Expression == ) ==~|

Multiple store operations will be generatedsr evaluated from left
to righte )

Example:
REVERSE_STORE(CA»B»C»1)5
is the same as

A:= B> 83= C; (= 17

Saye State :

mm=e=  SAVE_STATE ==eeeeececcccccccecmccccccmccasmcmcccaccacans I

The current state of the interpreter will be saved 1in the Run
Structure Nucleus. (For MCP use onty).

Iest
- - - IEST Ll L e L Rl L L Ll L LA R L R RS

For compiler and interpreter deougging oniy. (Se2 also Test in
STANDARD FUNCTIONS Saction)d.
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Thaw Brogras

- .- e . THAH—PRDGRAH ------_.-._-------,-----------------------_-'

This procedure unfreezes the programs and allcws it to be moved
or rotled out of memorye. It does not force the program to be
rolled out.

Iranslate

=mee= TRANSLATE == ( == Source == » == Source Size == » =<ce====)

>=== T3ble == » == Destination 5ize == , == LCestination == ) ==

Source and Destination must bs Address Gensrators. Source S5iz2e»
Tables and Destination Size are Expressions. Source 1s assumed
to consist of idtems of Source Size «(in Dbits)e. Table and

Destination are assumed to consist of items of Destination Size
(in bits)s Each item in Source is used as a subscript intc Taole
to obtain an item which is placed into Destination in the same
ordinal fosition as the sourcee.

’

Example:

DECLARE
SITSTRING BIT (38)>»
CHARSTRING CHARACTER (?2)»
TRANS _TABLE 83IT (16 = 3);

TRANS_TABLE = ®0123456725%ABCDEF™;

IITSTRING 3= GF20585411235

TRANSLATE (BITSTRING» 4» TRANS_TASLE, 8» CHARSTRING)?
DISPLAY ("BITSTRING = 3™ CAT CHARSTRING CAT =3");

The above example converts a bit string idinto the =quivalent
hexadecimal character string for dispiay purposes.
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Zip

mewam 7IP we - Expression == )

The Zip statement aliows the program to pass control instructions
to tha MCP. Expression should generate a character strinc whose
value 1is a wvalid MCP control command as docurented in the MCP

CONTROL SYNTAYX Product Srpecification.
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INEUTIZQUYPUT

EILE DECLARATION

| Kee=ce-mmccecmeccccans |, ceccecccsscscccaccsca=]

! i
=== FILE === File Name ===s=eeececscececcccccccccmonccnccncaaann]
| 1
1 I<mmmem ,  mmmeaany I
1 1 | |
1== ¢ === File Attribute === ) ==1

A File Declaration wiil generate an FPB with the default file
attributaes modified by the attribute lListe. The File Names» when
used in an Expressions will yield its FPB number (the first file
declared will be 0).
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Eile Agrrigutes

The following Llist of file attributes are those that are zllowed
in File Declarations.

Where an attribute requires a Scolean valuer» the value aust bhe
TRUE or FALSE. Where an attribute requires anr integer or strings
the value must e a3 constante. Most attributes which expect
mnemonic values wWwill also allow an integer constante. Hcocuwevar s
caution should be used whenever substituting an integer for 3
mnemonice since the 1integer wvalues 1i1n the File Jeclceration
statement are different from those in the Get/Put Attrioute
statementse.

He fer to t he MCP COMMUNICATES AND STRUCTURES Product
Specification or the MCP CONTROL SYNTAX Product 3Specification for
a more detailed explanation of the Bl{00 file attributese.

=== ACCESSMODE =====<= = ===== SER[AL ========-c-ccc-=ccean]
1 { 1 1
i I1== RANDOM ==e=ce===] i
1 1 i 1
i I== DELAYEODRANDOM ==1 |
! 1
!-- AEEABLOCKS mEmemmen- = - .- Integer LR LEE L LR
! i
| B AREALENGTH momomn e = - owmw e Integgr IR EEEEE YL RLEEE RN
! i
‘-- AREAS "Emewmmeaensa= = - - Int\eger -------—---------’
| i
'-- AUEITED oo aeamesaeas = - m m o aootean cecessccencccasmes |
! !
I-- BACKUFKIND il d = - - .- DISK -'---------—--------l

H 1 1 {
l== TAPE ===l
1 |
== EITHER =-1I

BACKUPPERMITTED == =  ==ew= [OONTCARE ~====csscccccc==-
i 1
}== DONTBALKUP ==
i 1
t==  MUSTBACKUP ==|i

R A R L

JLOCKSIZE ======== = ===== Integer ==-==---==- “-ee-- !

SLCCKSTRUCTURE == = ===== FIXEQ ===s==es=-ccceecc-e- I
1 !
== VARIA3LE ==i

W R gue MR g sk G Gme RS G GRS G M N G W e
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FLEXIBLE

Vv
1
i== BUFFERS =r-w=wee=--
i
I== DJENSITY ===ewece~ce=
l
i
i
|
i
1
l
i
1
l== DEPENDENTSPECS ==~
1
== DIRECTION ====e===-
|
i
1
== EXTEND =====<eccca=
1
f== EXTMODE ==<e<=c=ea
I
i
i
i
I
|
!
I== FAMILYINDEX ===ee=
1
f== FAMILYNAMZ =owecea
i
== FILEKIND ====wce==
i
|
1
I
1
1
i
1
I
l-- EE TR W
1

FOOTING

FRAMESIZE

HOSTNAME

[ U —
] [] []
] ] 1

1}

'--

!--

- - e o=

- - ey

‘--

7-3

COMPANY CONFIDENTIAL
B1000 SDL2 CCMPTILER
P.S. 2228 3519(8)

()
!

Integer

BPI120)

BPISS86 ===|
gpI8ca "‘1
BPI14800 ":
3P1I6250 ":

Boolaan

LE R E R L R R F L N N X ¥

!

--1

FORWARG

REVERSE

8oclean

---

EBCDIC
ASCII
8CL

BINARY

Integer

String

l
INTERPRZTEZR =1
i
PSEUCOJ_CARD =1

DATA
CODE

INTRINSIC

W G G we WY G W et dum Smn e AuE RN DED AED b NS B Gs S e e Gde S B GME She B MR TR A e e Mk el SR man

-.----------—----‘

i

----‘-----------.’

Boolean
Integer

Integer

Saememe e e -----l

1
)

String
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)
i

3-- CE T T B P = - v -

INTNAME

INVALIDCHARS ===== =

’--

l--

SIND

-
1 —=
e
.
==
-
==
==
) ==
-
| =
y==
fmn
! --
|-
|-
L --
4 --
f s

{ ==

W, i wns G W M GEe e W G MG ee M MBI M Nee e ek PRS0 ees Gae NG M TS Gua ek Gl W Gon el Gee Bow GS RER BED G G G G e Gen N e S e M e G

String

REPORTALL
REPORTF IRSTY
DONTREPCORT

DATAREZCORCER

DISK

gor

FAPERPUNCH

PAPERREADER

PORT

PRINTER

PUNCH

PUNCHBO

PUNCHS9®

SUEUE
READER

READERSIRTER
READERS)

READER9S

REMOTE

TAPE

TAPECASSETIE

TAPEPE
TAPET

TAPE

7=4

COMPANY CONFIDENTIAL
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)
i

--a-------—,-n----l

--1

- - - - '

i

cemeemanan]

1

D om Mews S semn b M AR MRS e WY Gme R G M DED Gt BN s Soue G G G R Gk Bhe G Ghe M NS BEe DS TR S GNP AR S M G G G e W e IS SR e GOU
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v
i

)

i

I== LABEL =<===c<cecee=s = <ewcee [QCDICLAREL ===<===cc===a|
I I ! i
i t== ASCIILAZEL ===i 1
i ! 1 i
i f== {OMITTED ======| i
i i 1 1
| 1==- OMITTEDBEQF ==-1 1
! !
== LINEZFORNAT e e= = il Joolear Lt R E L EE L LT R
| i
I-- LD“ERHARGIM hadaid = hndhadelh o dind Integer -----------------‘
! i
== MAXRECSIZE cmamen- = - - - Integef cTessscswssecscasees|
1 . ! |
== MAXSUBFILES memman= = bt d el Intege‘r LA PR LR EREEL L RN
t I
j=- MINRECSIZE AR - - = - e Integer coesecascescenasas ]
! a
{==- MYNAME |mE MM - o - = ~ama- String cerscscrewnecccaneana]

. ]
I== MYUSE ===ee==c=e--
1 i 1 i
1== IN ===y
1 1
1=-= QUT =-%

-~ -m-me iD '----.a--c----------co’

L]

- - NE“FILE - e - - - - -- Bcolean coesssascmenscescsasa ]

I
-~ (OPENNOREWIND ===== = ===-= GBoolean ====-e-=cecceec-s]
1 |
== OPENONBEHALFOF ==== = ===== 3golean ==-======c==cescc==|
i i

== OPENWITHPRINT ==== = <===== 3gole3n ========ecec-cc--]
i I
== OPENWITHPUNCH ==== = ===a== goglgan ========-eceec==s]

1 i
l== OPTIONAL ======e=< = ==<== goplgan =====ee=scececca-|
1 1

== OTHERUSE =======e= = <emees [ =-s=ececcececcca-c--u-|

i I 1
i i
‘-- DUT -----u‘
‘ 1
1=-= SECURED ==}

WD e e G e AmE W e
—
L e e e S e S
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== PAGESIZE ====e====
== PARITY =====eceea-

PRINTDISPOSITION =

PROTECTION

G mme  gem B el WA NS el BT Gne S e e MES G SN wes e

== QFAMILYSIZE ======
-= QMAXMESSAGES ====-
:-- REMOTEHEADER =====
:-- REMOTEKEY ====ce==
:-- SAVEFACTOR =======
:-- SBPFILEKIND ======

SECURITYTYPE -

SECURITYUSE

O, S me M N e R e e SN s see A et Sem

1]

- e e en -
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‘--
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v
i

-----------------l

!
! i
-=1 1
i

-«------------.-----I

| !
-=1 i
!

---------------1

------'

Integer
aco
EVEN
PRINT
DCNTPRINT
TEMPORARY
ABNORMALSAVE
SAVE

PROTECTED

-----------.-----l

---------n----a--l

i

1

Integer
Integer
Boolaan
Boolean
Iinteger

DMSOICTIONARY

I
10 ===t

i

JOBCOLE =e=eccse=a] 1
1 i

SDL2COCE <weemea=e=] i
| !

SOL2SYMBOL  =======] i
! i

SODL2UNS3DUNDCUDE =~-1 I
|

PUBLIC <e=e-=swcccaccsc=ce=]
1 1

PRIVATE == i
! i

GUARCED ==1I i
1

IN seeecascsemescccscans]
i I

gur  ==i i
|

i

i

v
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] i
j== SERIALN =wwew=ens = ecce= String Tewescaccancesaana]
i §
I== STATIONSALLOWED == = @===== [ntegalr ====eesesccscscaaas]
| i
j=- TITLE “ = = 5tring =evweeeccccccoscccescssencascncscnnass|
1 | | 1 1
} f= 7/ = String =1 = ON = String =1} |
] t
== TRANSLATE cemmmese= = eme== FAORCESQOFT Semeaesesecccassa |
i ] 1 1
1 j=- NOSOF T cmma=] 1
] i
j== UPCATEFILE ====eee = ewaes Qgoleggn == =cecccccccccss]
1 1
1== UPPERMARGIN ===ee= = @sce= [ptgger e==ece=cccccccca=]
i |
i== USERBACKUPNAME === = ==e==e gpglean ====veccccsscccaea]
| ‘ 1
i== VOLUMEINDEX ===e== = @eesee [ntegel <we===emcccasccasas]
i 1
l== WORKFILE ===<===ese= = @=se=es 3gglaggn =====scccccssscen]

Example:

FILE INFILE (KIND = DISK»
DEPENDENTSPECS = TRUE,
MYUSE = IN»
BUFFERS =
TITLE = "INPUTT/"FILE™ ON "P");
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Defsult File Attributss

This section lists the default values which are used by SCLZ2 when
an attribute is not specified in a File Declaration statement.
The attributes wWwhich s&re not listed here default to 2ero or
blanks», depending on their type.

ACCESSMODE SERIAL

AREALENGTH blocksize ~ 130

AREAS = 25

BACKUPPERMITTED = DONTCARE

BLOCKSIZE = maxrecsize
BUFFERS = 1
FRAMESIZE = 8

INVALIDCHARS = REPORTFIRST
KIND = DISK
MAXRECLSIZE = 80 or 96 if card device
132 if printer device
1929 if remcte device
180 in all cther cases
MYUSE = IN if input only devices»
OUT if output only devicesr
I0 in all other cases

NEWFILE = TRUE 1f printer devices
FALSE in all other cases

SAVEFACT3JR = 1
TITLE = internsl file nanme

VOLUMEINDEX = 1
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SWIYCH EILE DECLARATION

'--------------------- » ,--------------------‘

i ]

l !----- » -----‘ ’
_ | | I |
-~ SWITCH_FILE === Switch File Name == ( === File Name == ) ===|

A Switch File Declaration sllows a group of files to be
selectively accessede A Switch File Name with a subscript may nhe
used anywhere that a File Name s allowedr 2xcept within a Switch
File Declaratione. The files are nuabered from ¢ to N=1s uwheres N
is the number of files in the switch file tist. If any of the
files have a kind of PCRT or REMOTE, then all the files in the
List must dDe of kind PORT or REMOVE.:

Example:

FILE USER1 (KIND=DISK)»
USER2 (KINO=DISK)>»
USER3 (KIND=DISK)»

SWITCH_FILE USER_FILE (USER1» USER2» USER3);

DECLARE
USER FIXED?

-

OPEN USER_FILE (0); %X opens file USER1

FOR USER = 0 TO 2
WRITE USER_FILE (USER) (BUFFER)? Z Writes to all three files

CLOSE VUSER_FILE (2)3 %2 closes file USERS3
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INPUTZQUIPUT STATEMENTS

Ml Input/Output Statements operate on a File Id. A File Id may
pe any Filesr Switch Files or File Pointer.

The SOL2 Input/0Output Statements map directly onto tne MCP file
handling communicates. Refer to the MCP COMMUNICATES AND
STRUCTURES Product Sgpecification for a more detziled exglznstion
of each I/0 communicate.

For the purposes of random I/0» record numbers are zero=relative.

On Brangh

- - - GM - - - Condition - Statement ---.-----------------‘

Some of the Input/Output Statements allow On 8Branches to be
specifiad. An 0On B8ranch is used to indicate that the grogras
wishes to handle the associated error condition instead of
{etting the MCP handle it. If the Condition specified in the On
Branch 1is true as a result of executing the Input/Output
Statements then the Statament following the ON Condition wili be
executeds I[f the Condition is falses then the Statement will be
ignoreds More than one On 3ranch may be spaecified in a single
Input/0utput Statements atthough only one Condition can be true
after executing the Input/Output Statement.

Example:

READ_OK := TRUE;
OPEN INFILES
ON FILE_MISSING 005
DISPLAY ("FILE NOT FOUND™);
READ_OK 2= FALSE;
END; z
ON FILE_LOCKED D05
DISPLAY ("FILE IN USE BY ANOTHER PROGRAM™);
READ_OK := FALSES }
END;

WHILE READ_OK DO’
READ INFILE (BUFFER)S?
CN EOF READ_IK == FALSE;
WRITE OQUTFILE (3UFFER);?
END5
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Cpen

=== QPEN == File Id ===e===--secemcccececcecececenmcccancccananas)

i i
f== [ == Subpport == 1 ==|

b AL L EEELERLERSEELLESESLELERRELEESELEEEREREELEERELEELEIREEERELERXEENREES]

1 i i 1
I== RETURN =-=1 I== ON_BEHALF_OF == Expression =-=1

l<--‘----‘------'--.'ﬂ-----.-----‘-----"-Q--------------!

i i
! i
l== 3 == ON ===== FILE_MISSING ======== Statement ===-=1

| !

1== FILE_LOCKED =====]

i 1

I== EXCEPTIQN =~======|

The 0Open Statement allows the programmer to explicitly open a
fite and to handlas error conditions.

Note that all open options should be set before the fTOpen
Statement is executedsr using either a File Declaration Statement
or a Put Attribute Statemente. For examplesr OPENONBEHALFOF must
be set to True for the ON_BEHALF_OF clause to take effect.,

Example:
OPEN SOURCE?
ON FILE_MISSING SOURCE_PRESENT := FALSES
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Close

== CLOSE == File Id =e===cececcncccacacnccccancmccccnccacanca=)

1 1
I== [ == Subport == 1 ==|

DM NG S EGEDENRSESSE S SN ERE N DR NS aBETe TG eTEGEaEaTER e ases )

! i

l '(--------—.- » ----------‘ !

1 ! I 1
Jm==ce=emecemeeme REE| ====-cmemcecse-ee=-=-|

1 1o 1

1= WITH =1  §== RELEASE ============-]

1 1

l== PURGE =======a=escc=]

! 1

I== REMOVE ========ccece-i

1 i

1== CRUNCH ======eceeec=)

! 1

I== NO_REWIND ==========j

| i
I== OVERRIDE_SECURITY ==|
] \ 1
I== LOCK ======ccscccccn]
1 1
t== IF_NOT_CLOSED =====-=]
i !
I== ROLLOUT ====em=ca===y
| i
== AUDIT ===c=s=ccceemne]

)-------------------‘-—--------—-------n-------------------‘--‘-‘

1 I
jom== ; o=== (N ==== EXCEPTIQON =-=<- Statement ===-~|

The Close Statement allows a orogranmmer to explicitly close a
file and specify how it is to 02 disposeade.

Example:
CLGSE S0URCE PURGES
CLGSE NEWSOURCE LOCKs REMOVES
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Bead

=== READ == file Id =====eeccccemccccccancccccscncccnancncncan=)>
:-- [ ===== Disk Key ======== ) --:
:'- Remote Key -'-':
:-- Queua Member --:
:-- Subport ----~--:

Deww ( - - Buffer - ) WA AR R A A WA AR SRS S A W W WS W W )
i 1
1== WITH == RESULT_MASK == Mask =--1

' <---u------------~-----------u---------------n---'n'--‘-‘-!

1 1

T N A E S Ay G R AR R AL GE R AR AR R R R A A B R NS W N A --------n----------------a'

1 1
j== ; == 0N ===== ((Jf ==ecccsncwmccnesca==s Statement ====-|]
i i
== INCOMPLETE_IQ ====-=1
! . !
1== EXCEPTION ==mece=e===|

The Read Statement allows a record to be read from 2 file.
Buffer must be an Address Generatore.

Example:s
REAT RANDOM_FILE I[KEY] (3UFFER)S
ON EJF 3AD_KEY 3= TRUES
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LA A R L ELERLEREERIEELREELRLRELERERLEELERXELLE I E R ERLEERRE:Y

|

f=-
i
jm
1
jm-
i
i
1
| ==
H
j==
1
| ==
i
==
i

H

i

:
meemmemceeny
! 1o
i= TOP =1 1
1

NB ---------------'-------------l

PAGE --------'----------—-------'

DOUBLE - eEeseeTeTeeaeEecTasneeeees ]

{ == Disk Xey =-- 1

[ == Remote Key == 1

£ = Queue Memder = 1]

[ == Subport == 1

SINGLE

Channel Number

b A L B XL EREELEALLERALEESEE AL EEEREREERXEELLERSLLELESLELEEELELEELERELEELRXED

|
== ( == 3uffer ==

7

1
) ==}

i
== WITH RESULT_MASK == Mask

l(------------------n----‘-------—‘-----n----u---------cl

i

)---—------------------------'.‘------------------------n.‘-—----’

1
== 3 == QN =====

EOF

INCOMPLETE_ID

t== EXCEPTION

--=1

i

The Write Statement allows a record to be written to 3 file.

spacing may also be specifiads

is written.

Example:

WRITE LINT DOUBLE ("HEACING LINE™)S

WRITE LINES

The
and will be done after the Suffer
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2pace

=== SPACE == File Id ========ee==eeceee== Eypression ======>
! ! i
== TQ ==1 I
i i

I== TO_EQF ====escccececccancn]

l<--‘---—------------¢----------------.-'--------i

1 1
>---------Q'--------------“-.-------‘----‘-------- ------ -------‘

1 1
l== 3 === QN === [Qf eeewcermeoecee=e Statement =-=-=1

1 i

I= INCOMPLETE_IO =1

i 1

1= EXCEPTION =====1

The Space Statement is usaed to skip over records in a seqiLential
files If TO Expraession is used it must be a non=negative number,
and witl position the file at that record. Expression atone
specifies the number of records to space frog the current record»,
with a positive wvalue spacing forward and a negative value
spacing backwarde. TO_EOF wiill space the file to its currant end.

skip

- SKIP mm—m—— Fite 1d b To dalaid Charnnel Number ===

The Skip Statement wWwill ca3use the Lina2 printer to skin te tha
specified <charnel number on its carriage tag=e. Channel Nuymber
must be a constant ranging from 1 to 12.

Sagk

=== SEEK ===== Ffile Id ===-=-=- [ == <Zxpression == 1 ===|

1%

The S2ek Statement is used with random disk files to read 1
record into the MCP's buffer ares in preparation for a Read of
that record. A Seek Statement performed imrmediately btefore a
Read Statement is less efficient than just reaging the rscord.
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Pyt Eile Attripute

CREN 3 File Id - e » - - Attribute CE L RE L REEREREENEREELERELESE LR ERRRENEREX3Y

1 1
1== ¢ == Index == ) ===1

D = - :: - em ws am Value -.‘------a----‘.----------------a--------l
The Put Fila Attribute Statement allows an attribute of a fila to
be changed dynamically at run<timo. Value <c¢an 0pbe either 3
predefined nmnemonic for the attribute (2s specified in the File

Attributes Ssction)» or sn Expressione.

The following attributes are allowed. Attributes marked Ly an
asterisk must be indexede.

ACCESSMODE FLEXIBLE PAGESIZE
AREAACDRESS » FOOTING PARITY
AREABLOCKS FRAMESIZE PRINTDISPOSITION
AREALENGTH HOSTNAME PROTECTION
AREAS INTNANE QFAMILYSIZE
AUDITED INVALIDCHARS AMAXMESSAGES
BACKUPKINC KIND REMOTEHEADER
BACKUPPERMITTED LAZEL REMOTEKEY
BLOCKSIZE LASTRECORD SAVEFACTOR
BLOCXSTRUCTURE LOWERMARGIN SEPFILEKIND
BUFFERS MAXRECSIZE SECURITYTYPL
COMPRESSION « MAXSUBFILES SERIALND
DENSITY MINRECSIZE STATIONSALLOWED
DEPENJENTSPECS MYNAME TITLE
DIRECTION MYUSE TRANSLATE
EXTEND NEWFILE UPDATEFILE
EXTMODE OPENNOREZWIND UPPERMARGIN
FAMILYINDEX = OPENONBEZHALFOF USERBACKUPNAME
FAMILYNAME JPENWITHPRINT VOLUMEINDEX
FILEKIND OPENWITHPUNCH WORKF ILE
FILENAME UPTICNAL YOURHOS TNAME «
FILESECTION OTHERUSE YOQURNANME =

YOQURUSERCODE =

Note that the MCP exipects a twenty character string with nc slasn

for FILENAME, instead of a name of

Example:

CASRDS.TITLE

"SDL2_SRLC/EXPRISSION ON

the form mfid/fida.

sgL2-;
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Get File Attribule

==== File Id === . == Attribute ====e==ecseccececcceccaco-}
1 1
1== ( == Index == ) ==1

The Get Fila Attripbute Statement returns the valu=2 of g file

attridute. The wvalue returnad will De either numeric or
characters» . as specified in the MCP CIOIMMUNICATES AND STRUCTURES
Product Specificatione. Note tnat the ATTRIZUTE_VALUEL standard

function can be used to determine th2 numerical eatuivalant of 3
mnamonic attribute wvalue (S5ee STANDARD PROCEDURES AMD FUNCTIONS
Section)d.

The following attributes are allowede. Attributes marked with an
asterisk must be indexed.

ACCESSMODE FAMILYNAME JPENWITHPRINT
AREAADDRESS « FILEKIND OPENWITFPUNCH
AREAALLICATED = FILENANE OPTIONAL
AREABLDCKS

AREALENGTH FILESECTION OTHERUSE

AREAS FILESTATE « PAGESIZE
ATTERR FLEXI3LE PARITY
ATTVALUE FAOTING PRINTOISPUSITICN
ATTYPE FRAMESIZE PROTECTION
AUDITED HOSTNAMNE QFAMILYSIZE
AVAILABLE INTNAME QMAXMESSAGES
BACKUPFILENAME INVALIDCHARS RECORDNUMBER
BACKUPKIND KIND REAOTEHEADER
BACKUPPSRMITTED LABEL REMOTEKEY
3LOCK LASTRECORD SAVEFACTOR
SLOCKSIZE LASTSUJSFILE SECURITYTYRE
5L OCKSTRUCTURE LINEFORMAT SERIALNGD
BUFFERS LINENUM STATE

CENSUS « LOWERMARGIN STATIGNSALLSHKED
CHANGEDSUGF ILE MAXCENSUS SUBFILEERROR *
COMPRESSION = MAXRECSTZE TITLE
CREATIONDATE MAXSUBFILES TRANSLATE
CREATIONTINE MINRECSIZE TRANSLATING
CURSENT3LOCK MYHOSTNAME UPDATEFILE
DENSITY MYNAME UPPZRMARGIN
DEPENDENTSPECS MYUSE WSEDATE
DIRECTION NEAFILE USERBACKUPNAME
DISPOSITION «» NEXTRECORD VOLUMEIANDEX
EXTEND JPEN WORKFILE
EXTMCDE JPENNCREWIND YOURHOISTNAME =
FAMILYINDEX = JPENONBEHALFOF YOURWAME «*

YOURUSERCODE «
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Example:

WRITE LINE ( "SOURCE FILE = ™ CAT SOURCE.TITLE )>
IF SOURCE.KIND = ATTRIBUTE_VALUE (KIND» READER) THEN
INPUT_FROM_CARDS 3= TRUE;
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- SEEARAJE COMRILATION

50L2 provides a mechanism for dividing 3 program into several
units» each of which can pe individually compiled. Thare are
three types of units 2 Global unitss Sepsrately Compiled urnits.
and Independentiy Compiled units. These individually compileaq
units are later bound together by the SOLZ/3INDER» anc calls
across unit boundaries are resolved.

A Global unit containing altl global data declarations and the
outer 1loop of the oprogram must be cospiled (without syntax
errors) prior to the compilation of any of the Separate uritse.
The symbol table for ali global declarations {excluding
procedures) is saved in the unbound global coce file for Llater
use by the Separate unitsa.

When a Separate unit is compiledsr the compiler toads the symbol
table froam the Global unit» making ail global declarations
accessible to the Separate unit. A Separate unit may not declare
any global variables or fitess bDut it may declare global typess
constantss setss records and defines which are accessible to any
procedure in that unite. Note that compiler control options and
conditional compidation booleans set in the Slobal unit will not
affect any of the Separate units.

Both the Global unit and the Separate units have access to atl
global data declared in the Global unit. In additions they may
call any lexic level one procedure wWwhich is declared 1in s&nother
unitos provided the oprocedur2 is 1identified by an EXTERNAL
procedure declaration in tha calling unite. External procedurs
catls will be resolved by the pinder. The binder will zlso do
any parameter checking which would have been done by the caompiler
had the procedure been declared locallye.

An Independent unit is one which accesses no global data or
external procsduress and 50 may be bound with any Glohal wunit.
An Independent unit may not declare any global variables or
filess, but it may declare global typess, constantss setss» records
and defines which are accessible to any procedure in that unit.

£ach wunit is allocatsed one pagze in the Segment Dictionarys ]
there is5 a lizsit of 64 units to a prograne. The Global unit will
always be allocated to Page 0.
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The following <compiler control options are used when cospiling.

unbound units. These options should aopear at the front of the
input files» preceding all conditional compilation statements,

declarations and sxecutable statementse. The only statements that
can precede these options are other compiler caontrol statementse.

CREATE _GLOBAL

This is used to specify to the comofler that a Globtel unit
is being compiled for later binding with Senarate and/fcr
Independant unitse

USE_GLOBAL [ file_namel

This is used to specify to the compiler tnat a Separate unit
is being compiled for lLater binding with a specific Globat
unite The symbol table from the Global unit will be toaded
by the compiler for use by the Separate unit.

INDEPENDENT

Thisvis used to specify to the compiler that an Independent
unit is Dbeing compiled for later binding with any Glooal
unite.

Ati Globals, Separate and Independent ®code fites' will De typad
as SDL2 Unbound Code files and Wwidil not be ex2cutable.

The SDL2/8INDER will bind together a single Global unit and one
or more Separate or Independent unitss» producing an executable
SDL2 Code file. The binder will verify that all units were
compiled with the same version of the compiler and that all
Separate units were compited with the same version of the Glotal

unite

See the BINDER EXECUTION Section for a description of how to
execute the SDLZ2/3INDER.
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COMBPILER CONIROL

Compiler control options must be preceded by a single or double
dodlar sign (3 or $3%)» beginning in columan 1 of the source image.
If a double '338' is used» then the control options are considered
to be permanent» and widl be included in the new source file (if
one 1is requested). If a single ?*3' is used» then the control
options are considered to oe temporary and wWwill not be dircluded
in the new source file.

[NG) AUTGO_SEGMENT (Default = TRUE)
The compiler will automatically break the program into
seqmentsa. The segment size is determined Ly the
AUTD_SEGMENT_SIZE options
Segment breaks #Will occur at the end of a prccedure
Wwhen the code size exceeds the size specified for
AUTO_SEGMENT_SIZE.

AUTO_SESMENT _SIZE {(Default = 2000D)

Specifies the segment sizes in bits for automatic
segmentation.

Examples

3 AUTD_SEGMENT_SIZE 15009

I[NOY CLEAR_LOJOCALS (Default = FALSE)
When TRUE the compiler will generats code to claar the
local data space to zero2s upon procedure sntry. In

additions all descriptors will be initialized as though
the $INITLALIZE_REFERENCES option was set.

TNQO) C3DE (Default = FALSE)

When TRUE the compiler will Llist the code gensrated.

CREATE_GLOBAL (Default = FALSE)D

S5pecifies to the compiler that the Global unit of an
individually comnpilad program is being compilede.
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{NQ] DEBUE <Option>

This is for compiler debugging. ption may be either
CHECKS» DUMP» DUMP_SYMBOL_TABLE» RECOVERY» SCANNER,
SY4BQL_TABLE» TYPESs or XREF.

DYNAMIC_MEMORY (default = 0 or minimum of 20092)

Specifies the amount of dynamic w®memory in bits.
Dynamic memory is used for paged arrayse The default
dynamic memory calcutated by the cozpiler is sufficient
for storing one nage of each global oaged arrays, plus
one page of each {ocsl paged array in the Lexic leval 1
procedure which requires the most dynamic memcry. The
user can make a bDetter 2stimate of the dynamic memory
requirements based on the actual rumber of paged array

elements that wiltl be accessed at any one time. Note
that each memory link requires 100 bits» and each page
table requires 32 bits per entry. In addition»

approximately 200 bits are required as work spece for
the intrinsice.

ERRORLIMIT (Default = 100)

Specifies the maximum number of errors which will be
alloweds The compile will terminate when this limit is
gexceedede.

[NO]1 ERRORLIST (Default = FALSE)

When TRUEs the compilar will print the error messagas
in a separata error tisting file (ERRGORS).

FAMILY (Default = system disk)

If a <control card fila title does not explicitiy
specify a -Dack names the pack specified in the FAMILY
control option 15 used. The control cards which sliow
file titles are INCLUDE», MERGE, NEW» and USE_GLOBAL.

£NO] INCLNEW (Default = FALSZ)

When TRUE, the source images read in from an INCLUDE
fite will be copied to the new source file (NEWSCURCEZ).
The INCLNEW option takas effect only when the NEW
option is spaecified.



11/05/82 9.3

BURRQUGHS CORPORATION COMPANY CONFICENTIAL
COMPUTER SYSTEMS GROUP 81C00 S50L2 COMPILER
SANTA 3ARBARA PLANT PeSe 2228 3519(8)

INCLUDE flibrary fite title]

Specifies that a (library source is to be read in and
compiled. The remainder of the source 1image may
contain the library files title. If no title is
specifieds then the external name of the LIBRARY file
will be used. No other control options msy foliow tha
S$INCLUDE parameters on the same coapiler control image.
Images from tha LIBRARY file will be flagged with an
"I" in the output listinge. A 1library file 135y not
contain an INCLUDE statament.

INDEPTNDENT

Specifies that an individually compiled unit is being
campiled that does not access any global data. The
Independent unit created can be ocund into any program.

[NO] INITIALIZE_REFERENCES (Default = FALSE)

Khen TRUE» the compiler will generate code tao
initiatize all referance variables to their declared
type and length (if scecified) with an invalid addresse.
Use of an uninitialized reference variabie will then
cause a run~time Read or Write Out of Bounds errcgr.

INTRINSIC

Specifies that an intriasic is being corpited.

LNGY INTRINSICS_ALLOWED (Default = TRUE)

If FALSEs, any use of intrinsics Wwill be flagged as an
errore. If INTRINSIC is specified, than
INTRINSICS_ALLGWED is automatically set to FALSE.

[NOY LIST (Default = TRUE)

Specifias if 3 listing is to De produceds

.

LNO) LISTAMPERSAND (Default = TRUZ)

If TRUE»,» conditional compilation statements Deginring
with an *2" will pe included in the listing.s If FALSE,
statements beginning wWwith an *3' will not be listed.
NO LIST overrides LISTAMPERSAND.
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INO1 LISTOGLLAR (Default = TRUE)

If TRUE» all temporary compilter control statements
(those Beginning Wwith a single "3%) will be incleded in
the listing. If FAL3E» the temporary conpiler contral
statements will not be Listede. Permanent ccerpiler
controt stataments (those beginning Wwith 3 double '$3°')
are always oprintedr, regardless of the setting of the
LISTOOLLAR optione NO LIST overridss LISTOOLLAR.

INO] LISTHEX [id chars]l (Default = FALSE)

If TRUE» the code addra2sses on the output listing will
be printed as hex values instead of decimal values, and
<id chars> will be used instead of the page number to
preface the segment and offsets (For MCP use oniy.)

{NO3 LISTINCL (Default = TRUD)

I1f TRUE, source images from an included library file
Wwill be listede NGO LIST overrides LISTINCL.

{NO1 LISTCMITTED (Default = TRUE)

If TRUE, source images that are not cospiled because of
conditional «compilation willt still be listede. The
omitted images will D2 flagged wWwith an "0" 1in the
outnut Ltistinge. NJ LIST overrides LISTOMITTED.

MERGE [(source file titi2] (Default = FALSE)

Specifies that the CARD file bve mergsd with the SJQURCE
file. The file title of the source file w®may be
spaecified on the rest of of the source image. If it is
not specifieds then the external name of the SQURCE
file wWwill be used.,. Images from the CAgD file will be
flagged with a "P"™ in the output listing.

NEW Lnew source file titlel (Default = FALSE)

S5oecifies that a new source file he created. The title
of the new source fila may be specified on the r2st of
the source image. If it 1s not specified» then the
axternal name of thes NZWSOURCE file will be used.

Causes a page eject if tisting.
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PROCEDURE_STACK_SIZE (default = 20)

Specifies the maximum depth of nested procedure calls
in this program.

[NO] RUNTIME_CHECKXS (Default = TRUE)

When FALSE, all run=time checking Wwill 5 sugrressad.
{For MCP use oniyl.

SEGMENT

Causes a segment break to be generatede. This option is
allowed only when it immediately follows the END of a
PROCEDURE declaration.

SEGMENT_PAGE

Causes a page snd segment break to be generated. This
option is allowed only when it immediately follows the
END of a PROCEDURE declaration.

ENDY SEQCHECK (Default = FALSE)

When [TRUEs the compiter will verify that the seqience
nuymber of the current source image contains only
numeric characterss and is greatsr than the segquenca
number of the pravigus source 1i1magee. The sequence
number may be all blanks only if the previous sequence
number was also all blankse. An invalid sequence numper
will generate 3 warning» not a syntsx errore.

STATIC_MEMORY (default = minimum of 10000)

Specifies the amount of static wsemory 1in Dits.
Increasing STATIC_MEMOYY automatically enlarges tha
operand stacks bHut not the procedure stack.

ENG] SUMHARY (Default = FALSE)

Whan TRUEs the compiler willt oroduce summary statistics
on the output listinge. If NO LIST is specifiedr then
tnis suamary includes atl informatiaon normally fcund at
the end of the source Llisting, in addition to tha
summary statistics.
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CNO] SYMBOLIC_CUMP (Default = TRUZD)D

When set» symbolic information will be included in the
code file for usa by thes Analyzer. When resets this
information will not be included in the code file. The
code file will be smaller when this option 1is resat,
but the dumps will not be informative.

ING] TYPE_CHECKS (Default = TRUE)

When FALSE, all compile=time type checking will be
suppressed. Note that the compiler currently does only
a limited amount of type checkinge.

USE_GLUBAL Iglobal file titlel

Specifies to the compiler that a separate unit is being
compiled. The title of the glopbal code wunit =wmay be
specified on the rest of the source image. If no title
is specified» then the external name of the GLOBAL file
witl be used.

VOID [sequence number]

The V0ID option may be followed by an optional Seguence
Number. All subsaquent records in the SOURCE file with
saguence fields Lless than or equai to the Sequence
Number will be deleted. If the Seguence Nusber s
omittedsr only the record with its sequence field equal
to the sequence field of the VIID record will te
deleted. The VOID option may only appear in the CARD
filer and widl only delzte records in the SOURCE file.

(NO] WARNFATAL (default = FALSE)

When TRUE the compiler will treat all warnings as fatal
SYntax errorsae

{NQ] XREF (Default = FALSE)

When TRUE the compiler will produce a cross~reference
Listing at the end of the normal program listinge. Tha
cross=reference includes atlt defined and predefined
identifiers used in the oprograms excluding reserveaed
Wor dse It also irdexes literalse ampersand becleans»
doillar options» and do group tabels.
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CONDITIONAL COMPILATIQN

The conditional compitation facility allows the oprograsmer to
selectively compile blocks of <code without the necessity of
physically adding or removing records. Conditional compilaticr
control records must begin in column 1 with an "8".

SEI AND BESLT JSTAILMENI

l.(--------v-------- .------'

. I 1
--- SET CE R F PR TR R YT PR P option-name AL LA L LT LA
1 1
I- RESET =--i

The SET and RESET statements wilt both declarer» if not alr=ady
declareds, a conditional compilation option name» and SET it to
true s or RESET it to false. A referaence to a conditional
compilation option name that has not been SETVT or RESET 1is an
errare.

IE STATENMENT
=== JF === Boolean Expression === True Inclusion 3lock ====>

PR EEL LT R R R PR E R PR AR R R R LR R R R R E R RER R R PR R ER RN LN E L B END ---’
1 i
== ELSE === False Inclusion 3lock ===1|

gogolean Lxpressian

|<=e=emcmcaccecccccacmna pAN[) =ec-=e-cccccscevecca=-|

1 R 1 1

i i== 0’ ==1 [

! 1
esesfeessseEeeenemae= OOtiQH name TeNessSessTESSsTeeRaenaesAnte. i

1 !
I== NOT ==

The conditional compilation IF statement s wused to bracket
blocks of code to De compiled conditionally on the result c¢cf the
B3oolean Exprassion.
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Example:z

3RESET ODEBUG_ALL

RSET DEBUG_A

A = 37

$IF DEBUG_ALL OR DE3UG_A
WRITE LINE (™A CHANGED TO™ CAT DECIMALCA»8))?

§ELSE
WRITE LINE PAGE>

JEND
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CUMPILER EXECUTION

The primary input to the compiler is from the file CARD.

EILES

CARD " primary source input file (default device tyre
is 0ISK)

SOURCE used if MERGE option is specified

NEWSOURCE new source files if NEW option is specified

CODE the generated code file

GLOBAL code file of GLOBAL units if USE_GLOBAL is
specified

LINE output tisting

ERRQORS , error message tisting, if ERRORLIST ogption
is true

XREF internal file for saving token referarces if

: XREF is specified

LISRARY file used to read in library source if INCLUDE
is specified

FP35 internal file for saving file parameter blocks

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

Examples

? €3 SLD2/GLQOBAL SDL2 LIBRARY;
? FI CARD NAME SDL2/SOURCE/GLOBAL;
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BINDER EXECUTION

See SEPARATE COMPILATION Section for a description of how to
create unbound code files.

EILES
CARD source input (default device type is5 DISK)
CODE the generated code file
LINE output listing
0BdJ the unbound code files used as input
SYMTASB internal file for saving symrbol table info
RESCRIPTION

The CARD file contains the bind requests, 1listing the files to be
bound atong Wwith any optionsa The syntax for the binder input
file is:

1 1
== ZIND == Global Fite Title === , == Sgparate File Title === ;

Global File Titte and Separate File Title are file titles
conforming to the following syntax.

- - - multifile id R R LR Rl L L L R LR L R L R R

1 | !
Vo= / == fite id ==~1 I== CN == pack id ==

Binder control options are allowed on any input record with 3
dotlar sign (%) in columan one» simitar to compiter control
optionse. Yalid control options and their default values ara
listed beloue

I{NOT LIST {True)
{NOT LISTHEX (False)
IND1 SUMMARY (Falsea)
INGY SYMBOLIC_DUMP (True)
[NC] DEBUG_HASH (False)

[NO] DEBUG_SYMBOL_TABLE (False)
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The first four options correspond to compiter options with the
Same name. If LIST is5 Trues» a3 tisting of procedures and code
addresses will be produced. If LISTHEX is True» <code addresses
will be printed as hex values? otherwise they will be prirted as
decimal valuese. If SUMMARY is Trues summary statistics will be
printed at the end of the Llisting. If SYM3QLIC_DUMP is Falses no
symbolic dump information wilt Dbe included in the final code
filea. The CEBUG options are for binder debugging.

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

Examples

CO XSCLZ2 SDL2/BINDER LIBRARY?

FI CARD CARD.READER;

DATA CARD

SUMMARY

BIND SDL2/GLOBAL ON SDLZ»

SDL2/DECLARE ON SDL2, SDL2/STATEMENT ON SDL2

? END

[ L I R
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CODE ANALYZER EXECUTION

EILES
CARD optional input file (if SWC = 1)
LINE output listing

QESCRIPTION

The SDL2/5A program analyzes SDL2 <code filase. Input is via
Accept commands or the CARD files» and is free format with one or
more tokens per Accept command or input record. A bltank Accept
command or end-of-file terminates the programe.

The program will first ask for the title of the code file. The
entire title must appear on a single Accept command er input
record, conforming to the syntax shoun below. Other commands may
foltow the title in the same Accept command or input record.

{ I | i
==/ == file id ==1 |I== ON == pack id ==1

After the file is opened and verifiads the prograws will promot
for commandse. The atllowable commands are listed belowe.

Cco

The code dictionaries will be printed. Unbound code
files have only a ssgment dictionary» while executable
code files have both a page and segment dictionary.

CIODE I[pagel] segment

Prints the contents of the c¢code file within th=
spacifiad page and segment. The page and/or segment
may be ALL instead of an integers in which <case all
pages or segments will be analyzed. If an unbound unit
is being analyzedr then page cannot be specifiede.
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COUNT [pagel segmant

Counts the number of occurrences of each S=0p wWwithin
the specified page and segment. As with the CJ0E
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 will be printed
for each S=ope If an unbound unit is being anslyzed»
then page cannot be specified.

DMS s2gment
ra
Prints the contents of the code portion of a DM3
Dictionary file within the specified segmants. The
segment may be ALL instead of an integer», in which case
all segments Wwill be analyzed.

END
Tarminates the program.
NEXT
The current code file will be closeds and the user will
be asked for the name of the next code file to analyze.
PP 8
The contents of the Program Parameter Block and
Scratchpad will be printed. This comrmand 1s not

allowed with an unbound code file.
PSS entries
The number of Procedure 5Stack entries will De changed

to the specified number. This command is not sllowed
Wwith an unbound code file.

SYM
Prints the symbol table information frcm a DbDound or
unbound code file.

TEACH
Displays commands on the 00T.

UH

The contents of the Unit Header will De printed. This
command is only allowed with an unbound code file.
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Example 32

SA 2 ENTER FILE TITLE OR BLANK TG TERMINATE

User ¢ TEST/PRIOGRAM ON P

SA s COMMANDS: CODE COUNT PPB PSS SO NEXT END
User : CODE

SA 2 ENTER PAGE NUMBER QR TYALL?

User : 0

SA 2 ENTER SEGMENT NUMBER OR TYALL?

User § ALL

SA 2 COMMANDS: CODE COUNT PP3 PSS 50 NEXT END
User 3 CCDE 1 5 PPB SD END

Note that command prompts are issued only when SDLZ2/SA axpects 3
command but no command has Deen enterede. If a coarand hsas
already been entered» then the orompt will be suppressede.
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This section lists the identifiers which are reserved words in

SDL2.

AND

AS

3Y

CAND

CAT

C3R
CONSTANT
CONTAINS
DECLARE
DEFINE
bad
DOMWNTYQD
ELSE

END

E£XJR
EXTERNAL
FOR

FILE
FOREVER
FORMAL
FORMAL_VALUE
FORWARD
IF

IN
INTERSECT
MEMBER

MaD

NOT

oF

N

OR
POINTER
PROCEDURE
RECORD
REDUCE
REFER
REFERENCE
REPEAT
RETURN
SEGMENT
SEGMENT_PAGE
SET
SETTING
sTgp
SWITCH_FILE
THEN

TYPE

UNDQ
UNION
UNTIL

USE

WHILE

Identifiers marked with an asterisk are reserved only tc improve
error recovery for prograamas converted from SDL. They have no

special function in S0L2.
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AEBENDIX A == UPLZ

UPL2 i5 a3 "safe™ version of the S5DLZ compider. It is5 a subset of
S5DL2s and does not include the following constructse.

ALLOCATE_MEMORY
3ASE_REGISTER
INARY_SEARCH

CALL

CODE_ADDRESS
COMMUNICATE
COMMUNICATE _WITH_GISMD
DATA_ACDRESS
DATA_OFFSET
DATA_TYPE
DC_INITIATE_IO
DISASLE_INTERRUPTS
OISPATCH
DYNAMIC_MEMORY_BASE
ENABLE_INTERRUPTS
ERRCR_COMMUNICATE
FETCH
FETCH_COMMUNICATE_MSG_PTR
FREEZE_PROGRAM

HALT

HARDWARE _MONITOR
LIMIT_REGISTER
READ_LOCK
REFER_ADDRESS
REFER_LENGTH
REFER_TYPE
REVERSE_STORE
SAYE_STATE
SEARCH_LINKED_LIST
SEARCH_SDL_STACKS
SEARCH_SERIAL_LIST
SHIFT

TEST

THAW_PROGRAM

Swap statement (3=

Detete right assignment expression (2:=)

If or Case expressions usad as address generators
POINTER variabples

% INITIALIZE_REFERENCES (default is True for UPL2)
$ INTRINSIC

$ LISTHEX

5 RUNTIME_CHECKS
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APBENDIX 8 == 30L IO SDLZ CONYERSION

This Appendix provides information wuseful Wwhen converting SOL
programs to 5DL2. The first section describes SOL constructs
which must be changed and/or avoided when converting to SOLZ.
The second section describes the standard routines which are
available in SOL but not in SDL2. The third section descrioes
how to convert SDL=-style file attributes to the CSG-Standard fila
attributes used by SDLZ. The fourth section describes how to
convert SOL compiler control options to SOL? coapiler control
optionse.

Note that this Appendix is intended as a ccnversion aids not 3

tutorial» and for this reason does not document new SDLZ features
which were not available in 3SDL. In particulars the Typeos

Constants Fors Repeats Whilazs and Labeled Case statements are ali
new in SDL2» and are described elsewhere in this documente.

DQIEEERENCES BEIWEEN 3DL AND 30L2

The following differences between SDOL and S0OLZ can be resolved by
direct text substitution.

1) Cospatial record declarations must use '1' instead of
*"»" to delimit fieldse.

2) The relational operators listed on the lefts bDelows are
no Llonger aliowede. They must be replaced with the
operators on the righte.

/= <>
NEQ <>
EQL =
GTR >
LS3 <
GEQ >=
LER <=

1) SWAP must be replaced by READ_LICK.
4) DUMP_FOR_ANALYSIS must be replaced by DUMP.

5) SPO_INPUT_PRESENT mysSt be replaced by
JOT_INPUT_PRESENT.

5) The wvertical bar "1™ cannot be used for assigrmentse.
It must be replaced Dy ":=".

7) SORT_SWAP nmust be replaced by ":=:",
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8) DYNAMIC is no longer required within dynamic vzriable

declarations» and it must be replacaed by btankse.

9) Vatid S0L idéntifier names may cause reserved=word
conflicts with SDL2s New raeserved words inciude:

CAND MEMBER
CONSTANT POINTER
CONTAINS REPEAT
COR SET
DOWNTO TYPE
EXTERNAL UNION
FOR UNTIL
IN WHILE
INTERSECT WITH

The next set of differences cannot be resolved by direct textual
substitution. Houwever, all occurrences of these constructs in an
SDL program can be easily converted to the wequivalent SDL2
constructe.

10) There 1is no UNDO (x) construct. Do=loops using this
construct must be converted to named do=logpse and an
undo of the outermost Lloop substituted for each
instance of UNDO ().

11) AtL formal declarations must be specified in the sanme
order as the variables appear in the procedure heading.

12) All close options must be separated Dy COmMAS.

13) wWhite the CHAR_TABLE function is stilt implemented in
SCL2s 1t no tonger produces a bit table in the same
order as S50L. Thuss, programs which relied on the oit
positions of a CHAR_TABLE string must be rewritten.
For exampler, the following SDL code checks whether CH
is a digit:

SUBBIT (CHAR_TASLE("0123456799")s CH» 1)
It must be replaced by the following S50L2 code:z
CH IN CHAR_TABLE (™3123456783")

14) [The GROW construct is no longer necesssry» since paged
arrays will automaticalty grow in size. The nuster of
elements in the array may be tested by the fuinction
ARRAY_BJUND.

13) The LJCATION functionr which returned a 33-bit vslue»
must be replaced by CODE_ADDRESS, which returns a
32=bit value.
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15)

17)

18)

19)

The next
abovee.

20)

S50L2 treats comments and end=of-lines as sepzaratorse.
This means tokens cannot be split across two source
imagess and commants cannot DbDe embedded within
identifiers or Lliterals. For examolesr the following
SOL constructs ’

A 1= 34236/
*«/TOF033

must Ds replaced by the following SCL2 construct:

A = J423€3 CAT
a70F 033

ACCEPT» DISPLAY» and ZIP are standard procedures in
SbL2, so0 their parameters must ©ne enclosed in
parentheses.

Paged arrays are declared differently in 5SDLZ2. SOL |
reaquired the "PAGED (elements per pagel)™ part o¢f the
declaration before tha2 identifier namer, while SDLZ
requires this part of the declaration ¢to be placed
batween the array bound and the scalar type.

Conditionatl compilation booleans must always ¢tbe
explicitly SET or RESET before they can be used in an
81IF statement. SOL initiatizea atl undeclared
conditionad caompilation booleans as though they were
RESET.

set of differences requires more thought than thoss

No descriptor manipulation is sllowed. At
descrigptor=relatad constructs in 50L must be reclaced
by the use of reference variables» and the <constructs
DATA_LENGTH» DATA_ADDRESS» LCATA_TYPE», REFER_ACDRESS»
REFER_LENGTH» and REFER_TYPE.

Self-relative variables will not be initialized to zero
in SC0L2» as they were in SOL. Instesads, they Fust be
explicitly set to zeroc if this is what the procrammer
intendede. This could lead to subtle programming bugss
if any usages of non=initialized wvariables are not
detacted during the conversion processs However, if
the $CLEAR_LOCALS compiler control coption is specifieds
then the compiler wWwill generate code to set all locat
data space to zeroa and all descriptors to invalid
addresses.
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22}

23)

25)

26)

File declarations must use C5G=Standard file
attributeses The CHANGE» READ_FPB» and HWRITE_FPB
statements have Deen reolaced Dy direct references ta
standard file attributes. See the FILE ATTRIBUTES
Section of this Appendix for more information.

The OQPEN statement does not allow any optionss ege.
OPEN INPUT. All open options must be set before the
open requests using fila attribute assignmentse.

The result of the Logical operations OR», EXOR» and AND
is always of type bite. In SCL», the result was of tha
same type as the longest operandsr and so could
sometimes be of type characters

Atl unstructured raocords in SDL had a type of bit. In
SpL2» the record will b2 of type bHit only if at least
one of its subfields is not of type charactere. If alt
to the subfields are character fieldss» then the record
wilt be of type character.

The extended arithmetic operators X_ADD», X_SUB, X_MUL»
X_DIv, and X_™M0D always returnsed bit strings of a
predictable dLength in SDL. In SDLZ2, the length of the
result can wvarys depending on the number of bits

required to maintain precision. In SDL» if both
operands were of the same lengths they they wuere
assumed to be in twos=complement form» altowing for
sign analysise. In S0L2», both operands are assumed to

ba positive and no sign analysis is done.

The following list describes those features which wWill £te the
most difficult to change when converting from SDL to SJOLZ.

27)

29)

30)

No indexing is alloweds. ALl indexing rust be repliced
by the use of record or reference variables.

No structurad declarations are allowed» and
consequently no USE statements. Atl such declarations
must be converted to recordse. These <changes may Dbe

simplified bDy the use of structured racords and the
WITH statement.

SEARCH_LINKED_LIST and SEARCH_SERIAL_LIST wuse records
instead of tempolates» and are formatted slightly
differently than in S5DOL. See the CINVERSION O0OF
STANDARD ROUTINES Section of this Appendix for more
information.

RZMAPS is not alloweds. It must be replaced either by
cospatiat record fieldss or the use of reference
variablese.
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The following differences between the two languages should also
be noted.

31) The CREATE_MASTER and RECOMPILE <capabilities do not
exist in SDLZ. They have Dbeen reptacad ¢ty the
compilation of separate program units», which are later
bound together.

32) Segmentation is ia2ss flexible in SOL2. Segmentation
may only be done at procedure boundariess and only by
requesting that a new s2gment and/or page br generated.
Notes however, that So0L?2 provides automatic
segmentations which was not available in SOL.
User=specified segmentation is done through the use of
the S3SEGMENT and $SEGMENT_PAGE corpiler controtl
optionse. SNL SEGMENT statements will generate an
advisory messager not a syntax ervor. Eventually»
howevers specifying SEGMENT outside of a compiler
caontrol option will be considered a syntax errore. Note
that SEGMENY cannot be defined as blankss since this
will work incorrectly when wused in an IF or CASE
statemente.

33) There have been some changes to the compiler controt
options {dollar cards)e. Any usage of compiler controt
options in SDL shoutd be checked against the allowanle
options in S5DL2. In particulars the monitorings
profilings and timing capabilities of SDL sre not
implemented in SDL2. Alsor» permanent compiler control
options must be preceded by "33% instead of *3%°'.

34) In conformance wWith the €5G Compiler Control Images
Standards, the internal names of some files have been
changed. The primary input file is CARD dnstead of
CARDS» and the error m2ssage file is ERRORS instead of
ERROR_LINE.

The following differences beteween SOL ard SDL2 <concern
per formance. Some SDL constructs are not as efficient as
alternate constructs available in SDL2.

35 The SDL Reduce statement did not allow a reduction
condition of "NOT IN". Alt statements of the fornms

REDUCE TEXT UNTIL FIRST IN NOT SPECIALSS
should be replaced by the more efficient form:
REDUCE TEXT UNTIL FIRST NOT IN SPECIALS:
36) Type and Constzent statements were not svailable in SDL.

Converting Defines to Types and Constants should
improva compile speed.
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37) In S0L the statement
BUMP 17
was more efficient than

I =1 ¢ 13

In S0L2 the reverse is true.

i6-o

COMFANY CONFIDENTIAL
81C00 SDL2 CCMPILER
P.5. 2228 3519(38)
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STANDARD EUNCTIONS AND PROCEQURES

UNIMBLEMENTED STANDARD RQUIINES

The following standard SDL functions

agvailabtle in 50L2.

ACCESS_FILE_INFORMATION
CHANGE_STACK_SIZES
CLEAR
CONSOLE_SWITCHES
CONTRGL _STACK_BITS
CONTROL_STACK_TQP
DEBLANK
DELIMITED_TOXKEN
DISPLAY_BASE
ENTER_COROUTINE
EVALUATION_STACK_TOP
EXECUTE
EXIT_COROUTINE

GRON

HASH_CODE
INTERROGATE_INTERRUPT_STATUS
INITIAL IZE_VECTOR
LAST_LTIOQ_STATUS
M_MEN_SIZE
MAKE_DESCRIPTOR
MAKE_READ_INLY
MAKE_READ_WRITE
MONITOR
NAME_STACK_TOP

and procedures are

NEXT_ITEN
NEXT_TOKEN
PARITY_ADDRESS
PREVIOUS_ITEY
READ_CASSETTE
REAO_F ILE_HEADER
REAC_FP3
READ_OVERLAY
REINSTATE
RESTORE
S_MEM_SIZE

SAVE
SEARCH_DIRECTAORY
SORT

SORT_MERGE
SORT_SEARCH
SORT_STEP_DOWN
SORT_UNBLOCK
THREAC_VECTOR
TRACE
VALUE_CESCRIPTOR
WRITE_F ILE_HEADER
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CONYERIION SE JTANDARD RQUIINES

Clear

SDL syntax:

CLEAR ARRAY?
SDL2 syntax:

PROCEDURE CLEAR (A);
FORMAL A (*) BIT;

DECLARE INDEX FIXED>

FOR INDEX 2= 0 7O ARRAY_BOUND CA) - 1
A (INDEX) 3= 07
RETURN?
END CLEARS

-
L

CLEAR (ARRAY);
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Hashgode

SOL syntax:
HASH_CODE (TOKEN)>
SDL2 syntaxs

PROCEDURE HASH_CODE (TOKEN) 3IT (24)5

FORMAL
TOKEN CHARACTERS
DECLARE
TOKEN_LENGTH FIXED»
INDEX FIXED»
CH REFERENCE,»
HASH BIT (27);

HASH 3= TOKEN_LENGTH 3= LENGTH C(TOKEN)?

IF TOKEN_LENGTH > 15 THEN
TOGKEN_LENGTH 2=153

INDEX 3= 07

WHILE INDEX < TOKEN_LENGTH DOG?
REFER CH TO SUBSTR (TOKEN, INDEX», 1)
BUMP INDEX;
BUMF SUBBIT (HASH» 3 = C(INDEX MOD 4)», 24) BY CHS3
END?

RETURN 35SUBBIT (HASHs 3, 24%)3

END HASH_COOE?

Note that this procedure is by no means an optimal hash function.
It should be wused only {if it is essential to <compute the
identical hash values computed by SOLa.
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Search Linked List

SDL syntax:

SEARCH_LINKED_LIST (START_RECORD»
COMPARE_FIELD»
COMPARE_VALUE»
RELATIONS
LINK_FIELD)

SDL2 syntax:

SEARCH_LINKED_LIST (START_RECOROD»
COMPARE_FIELD RELATION COMPARE_VALUE,
LINK_FIELD)

In SDL» START_RECORD could be either an expression or an sddress
generator. In SDL2» it must be an 4address generator with a4
RECORD type. COMPARE_FIELD and LINK_FIELD must be fields within
that record type.

SDL raturned the base=relative address of thes first structure
where the expression COMPARE_VALUE RELATION COMPARE_FIELD was
true. If no match was found it returned AFFFFFFQJ. S0L2 returns
the first structure where the expression COMPARE_FIELD RELATICN
COMPARE_VALUE is truer» or an address generator Wwith a data
address of JFFFFFF 3.

Example:

SOL: RS_ADDR 2= SLLCSTART_AODR, RS_JOB_NUMEER (01,
JN» =» RS_Q_LINK [01);
IF RS_ACDR = 3FFFFFFaQ
THEN NOT_FOUND?

SDL2:  DECLARE FIRST REFERENCE RS_NUCLEUS»
RSN  REFERENCE RS_NUCLEUS;
REFER_ADDRESS (FIRST» START_ADDR)S
REFER RSN TO SLLCFIRST,
RS_JOB_NUMBER = JN»
RS_G_LINK));
IF DATA_ADDRESS (RSN) = aFFFFFFa
THEN NOT_FOUND;
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Search Serial Liix

SOL syntax:

SEARCH_SERIAL_LIST (COMPARE_VALUE»
RELATIONS»
COMPARE_FIELD»
START_RECORC,
TASLE_LENGTH»
RESULT_VARIASBLE)

SDL2 syntax:

SEARCH_SERIAL_LIST C(START_RECORD,
COMPARE_FIELD RELATION COMPARE_VALUE,
TABLE_ITENS)

START_RECORD must be an address generator wWwith 3 RECORD typer and
COMPARE_FIELD must be a field within that record type. or»
START_RECORD can be any address gensrators and COMPARE_FIELD wmust
be omitted’ in that case START_RECQORD will be used 3s the
comparison fielde.

In SDL» TABLE_LENGTH specified the number of bits to be searchede.
In SDL2, TABLE_ITEMS must be wused 1instead of TABLE_LENGTH.
TABLE_ITEMS specifies the number of sequential entries that are
to be searcheda.

SDL returned a 1 if the search succeededrs and a 0 if it failed,
Wwith RESULT_VARIABLE being set to the base relative address of
the =entry containing COMPARE_VALUE, SOL?Z does not use 3
parameter to return the result of the searche. Instead, the
function returns the element number of the matching entry (the
first elesent is 0). If no match is found» then TABLE_ITENMS will
be returnade.

Example: .

SOL 2 IF SSLCJN» =» UNIT_JUOB_NUMBER [03»
IOAT_REC LHINT.IQAT_POINTERI]»
HINTS.IOAT_END = HINTS.IOAT_POINTER,
I0AT_ADDR) = 0

THEN NOQT_FOUNDS

SDL?2: DECLARE IDAT REFERENCE IDAT_REC?
REFER_ADDRESS (IQAT, HINTSLIOAT_POINTZIR);
ENTRY 2= SSL CIOAT, UNIT_JOB_NUMBER=JN, IOAT_ENTRIES)?
IF ENTRY = IO0AT_ENTRIES
THEN NOT_FOUND?
ELSE IOAT_ADDR 3= HINTS.IOAT_POINTER +
ENTRY »~ IQAT_SIZE?
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EILE ATIRIBUIES

SDL2 uses (SG-=Standard file attributes in File CLeclarations and
in Get/Put Attribute Statementse. The C5G=Standard attributes
inplemented by the 31000 MCP are documented 1in the MCP
COMNMUNICATES AND STRUCTURES Product Specification.

This section lists the attributes allowed in SCL», along with the
equivalent standard attributes available in 30L2. It Jdces not
tist ait of the standard attributes allowed by SDL2. These are
documented in the INPUT/OUTPUT Section.

Attributes Used In EFils Declaration Statements

SOL

ALL_AREAS_AT_QPEN
AREA_BY_CYLINDER

AREAS = areas/blks_per_area

soL?2

- - -

nat implemented
not implemrented

AREAS = areas

AREALENGTH = chars_rper_rec
* recs_per_blk
*# blks_per_area

BUFFERS = BUFFERS =

DEVICE = (in alphabetical order) KIND =
CARD ODATARECORDER
CARD_PUNCH forms backup 0ISK
CARD_FREADER gevy
CASSETTE PAPERPUNCH
DATA_RECORDER_80 PAPERREADER
DISK access PORT
DISK_FILE access PRINTER
DISK_PACK access PUNCH
DISK_PACK_CENTURY access PUNCHB0
DISK_PACK_CAELUS access PUNCHSS
PAPER_TAPE_PUNCH forms backup sUEUE
PAPER_TAPE _READER READER
PORT READERSORTER
PRINTER forms backuo READER30
PUNCH forms backup READERY5
PUNCH_PRINTER forms backup REMOTE
SUEUE (max msgs) TAPE
QUEUE (max msgs) FAMILY (size) TAPECASSETTE
READER_PUNCH_PRINTER forms backup TAPEPE
READER_SORTER TAPE7Y
READER_96 TAPES
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REMOTE {max msgs) ramote_options
SORTER_REAQER

SPQ
TAPE
TAPE _NRZ
TAPE_PE
TAPE_7
TAPE 9
access = null ACCESSMQODE =
SERIAL SERTAL
SANDOM ) RANCOM
DELAYED_RANDOM DELAYEDRANDOM
SERIAL_WITH_OQVERWRITE not iwplemented
forms = nuil | FORMS not implenmented
backup = null BACKUPKIND =
BACKuUP DISK
BACKUP DISK TAPE
BACKUP TAPE
N0 BACKUP BACKUPPERMITTED =
OR BACKUP DONTCARE
OR BACKUP DISK DONTBACKUP
R BACKUP TAPL MUSTEBACKUP
queue M3ax BsSgs AMAXMESSACGES =
gueue family size QFAMILYSIZE =
remote options = WITH HEADERS REMOTEHEALER = TRUE
FAMILY SFAMILYSIZE > 1
END_OF _PAGE_ACTIAON not implersented
EU_INCREMENTED = \
> FAMILYINDEX =
EU_SPECIAL = /

EXCEPTION_MASK not implemented

FILE_TYPE = FILEKIND =

DATA DATA
INTERPRETER . INTERPRETER
CODE cooE
INTRINSIC INTRINSIC
PSR_DECK PSEUCO_CARD
HOST_NAME = HOSTNAME =
INVALID_CHARACTERS = INVALIDCHARS =

LABEL = mfid/fid TITLE =
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LABEL_TYPE = ,
ANSI LABEL = EECDICLA3ZEL or ASCIILARBEL
BURROUGHS not imolemened
UNLABELED LABEL = OMITTED or OMITTEDEDF
LOCK not implemented
MODE =
a9Db PARITY = (30D
EVEN BARITY = EVEN
£3CDIC EXTMODE = EBCDIC
ASCII EXTMODE = ASCII
3CcL EXTMODE = B8CL
BINARY . EXTMODBE = BINARY
MULTI_PACK not implegented
NUMBER_OF _STATIONS = STATIONSALLOWED =
OPEN_OPYICN =
INPUT MYUSE = [N
INPUT/0UTPUT MYUSE = 10
INTERPRET OPENNDREWIND = TRUE
LOCX OTHERUSE = IN
L3CK_0uT OTHERUSE = SECURED
NEW NEWFILE = TRUE
NO_REWIND OPENNOREWIND = TRUE
ON_BEHALF _QOF OPENONEEHALFOF = TRUE
guTPuUT MYUSE = QUTY
PUNCH OPENWITFEPUNCH = TRUE -
PRINT OPENWITHPRINT = TRUE
REVERSE DIRECTION = REVERSE
STACKERS not imnolemsented
OPTIONAL OPTIONAL = TRUEL
PACK_ID = FAMILYMAME =
PROTEZCTION = SECURITYTYPE =
PROTECTION_IO = SECURITYUSE =

N
RECORDS = chars_per_rec/recs_per_hlk MAXRECSIZE = chars_per_rec
BLOCKSIZE = chars_per_rec
* recs_cer_bdlk

REEL = " VOLUMEINDEX =
REMOTE_KEY REMOTEXEY =
SAVE = SAVEFACTIR =

SECURITYTYPE = SECURITYTYPE =
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SECURITYUSE =

SERIAL =

TRANSLATE = fileid

USE_INPUT_ELOCKING
USER_NAMED_3ACKUP
VARIASBLE

WORK_FILE

COMPANY CONFIDENTIAL
31C00 SDL2 COMPILER
P.S. 22228 3519(8)

SECURITYUSE =
SERIALND =

TRANSLATE = FORCESOFT
fileid not implemented

" DEPENDENTSPECS = TRUE
USERBACKUPNAME = TRUE
BLOCKSTRUCTURE = VARTA3LE

WORKFILE = TRUE
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Attreibutes Used In Changes LG2t/Puyt) Statemenis

-

This section Lists the file attributes
SDL Change Attribute Statements but
fFor a complete list of file attributes
Get/Put Attribute Statementsr refer to

SOL

BLOCKS_PER_AREA = blks_per_area

EU_DRIVE =
EU_INCREMENT =
FILE_ID =
MULTI_FILE_ID =
NUMBER_OF_AREAS =

CPEN_ON_BEHALF _OF

1]

QUEVE_FAMILY_SIZE
QUEUE_MAX_MESSAGES =
REMOTE _HEADERS =

RECORDS_PER_BLOCK = recs_per_blk

RECORD_SIZE = chars_per_rec

which were allowaed in an
not in a File Declaration.
which are allowed in 5DL2
the INPUT/OUTPUT Section.

SoLz

AREALENGTH = chars_rper_rec
¥ recs_per_bik
* plks_per_area

FAMILYINGEX

FAMILYINDEX

FILENAME

FILENAME

]

AREAS =
OPENONBEHALFAOF =
QFAMILYSIZE =

QMAXMESSAGES

1]

REMOTEHEALCER

BLOCKSIZE = chars_per_rac
« recs_rer_olk

MAXRECSIZE = chars_per_rac
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COMPILER CONIRQL ORTIONS

SDL2 allows different compiier options than S0L. Most of the
changes were made to conform to the CSG Coapiler Control Images
standard. Permanent conmpiler options must be preceded by *%8* in
SDL2» instead of *&* as in SOL. !

This section Lists the options atiowed in SDL» atong with the
equivaleant options available in SDLZ2. It does not List ati of
the compiler options ailowed by SDLZ. These are documenrted in
the COMPILER CONTROL Sectione.

SDL sSpL2
ADVISORY n&t implenented
AMPERSAND | LISTAMPERSAND
CHECK ~ SEQCHECK
CODE ' CODE
CONTROL LISTOCOLLAR
CONVERTDOTS not implegented
CREATE_MASTER not implemented
CSSIZE PROCEDURE _STACK_SIZE
DESUG various
DETAIL not implesented
pouUBLE not implesented
DYNAMICSIZE DYNAMIC_MEMQRY
ERROR_F ILE ERRQRLIST
ESSIZE STATIC_MEMORY

EXPAND_DEF INES
FORMAL_CHECK
FREEZE

INTERPRETER

not implerented
not implemented
not implermentead

not implemented
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INTRINSIC
LIBRARY
LIBRARY_PACK
LIST

LISTALL

LOCKI

MERGE

MONITOR
NEST_PROCEDURE _TIMES
NEW
NO_CUPLICATES
NO_SOURCE
NSSIZE

PAGE

PASS_END
PPSSIZE
PPROFILE
PROFILE
RECOMPILE
RECOMPILE_TIMES
SEQ

SINGLE (SGL)
SIZE

SUPPRESS

TIME _BLOCKS
TIME_PROCECURES

TIME_MCP

Pe5« 2228 3515(8)

INTRINSIC
INCLUDBE
FAMILY
LIST

LISTOMITTED and LIST

not impolesented
MERGE

not implemented
not implewented
NEW

not implemented
not implewented
STATIC_MEMORY
PAGE

not implemented

PROCEDURE_STACK_SIZE

not implenented
not implenented
not implemented
not implemented
not implerented
not implemented
not implewented
not imolemented
not implerented
not implesented

not implewmentead
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USEDOTS

voID

VSSIZE
WORKING_SET_BYTES

XMAP

XR EF

XREF_ONL Y

16=15§
COMPANY CONFICENTIAL
B81C00 SDLZ2 CCOMPILER
PeSe 2228 3519(3)
not implesented
VOIOD
STATIC_MEMORY
not implemented
not implegented

XREF

not implegented
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INJEX

ABNORMAL SAVE 7=6

Accept p=22

ACCEPT 6=22

ACCESSMODE 7=2» T=16s 7=17

Actual Procedure Declaration 3=20
Add Factor 5=6

Address Ganarator 5=14%
Allocate Menmory 6=1
ALLOCATE _MEMORY 6=1

ANALYZER 13-1

AND 5=3» 10-1

And Factor 5=4

APPENDIX A == UPL2 15-1
APPENDIX 8 =~ SDL TO SDL2 CONVERSION 16-1
AREAADDRESS 7=16» 7=17
AREAALLOCATED 7=16, 7-17
AREABLOCKS 7=2» 7=16, 7=17
AREALENGTH 7=2» 7=16s 7-17
AREAS 7=2» 7=16, 7-=17
Arithmetic For Range 4=3
Array S3ound 6=1

Array Subscript 5-8

Array Type 3-12
ARRAY_BNUND 6=1

AS 3=3

ASCII 7=3

ASCIILABEL 7=5

Assignment Expression S=11
ASSIGNMENT STATEMENT L=2
ATTERR 7=17

Attribute Value 6=2
ATTRIBUTE_VALUE b=2
Attributes Used In Change (Get/Put) Statements
Attributes Used In File Ceclaration Statements
ATTVALUE 7=17

ATTYPE 7=17

AUDIT 7=12

AUDITED 7=2» 7=16s 7-=17
AUTOQ_SEGMENT 9=1
AUTO_SEGMENT_SIZE 9=1
AVAILASBLE 7-17

BACKUPFILZINAME 7=17

BACKUPKIND 7=2» T=16» T=17
BACKUPPERMITTED 7=2» 7T=16s 7=17
B8ase Register 6=~2
BASE_REGISTER 6=2

IX=1

OMPANY CONFIDENTIAL
31C00 SDL2 CCMPILER
PoSe. 2228 35193(8)

16=15
16-12
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8CL 7=3

gdinary 6=2
BINARY 6=2» 7=3
8inary Search 6
BINARY_SEARCH 8
BIND 12=-1
BINDER EXECUTION 12-1

BIT 3-6» 6=6» 6=18, 56-28

Bit Strings 2=3

BLOCK 7=17

SLOCKSIZE T=2» 7T=16» 7=17
BLOCKSTRUCTURE 7T=2» 7T=16s 7=17
80DY 4=-1

BOCOLEAN 3=6, 3=17

Boolean Expression 10-1
BPI1600 7=3

BPI200 7=3

BPIS56 7=-3

BP16250 7=-3

BPI800 7=3

BUFFERS I7=3, T=16s 7~17

Bump 6=3, 6=22

BUMP 6=3» 6=22

BY 6=3» 56=9» 6=22» 6=25

Call 6=-22

CALL 8=22

CALL STATEMENT L=3
CAND 5=3

CASE 4=4s 4=5 S5=12
Case Expression 5=12
CASE STATEMENT h=4

CAT 5=1
Cat fFactor 5=2
CD 13-1

CENSUS 7=17

CHANGEDSUBFILE 7=-17
CHAR_TA3LE 6=

CHARACTER J=6sr H6=6» 6=13, H=21
Character Fill 6=23
Character Strings ~2=2
Character Tabtle 6=4
CHARACTER_FILL =23
CHARACTER_SET 3=6» 3=17

Chr 9=4

CHR b=4

CIVILIAN 5=18

Clear 16=3

CLEAR_LIJCALS 9=-1

Close 7=12

CLOSE 7=12

CODE 7=3, 9=1» 13-1

Code Address =4

CODE ANALYZER EXECUTION 13-1



11705782

BURRDOUGHS CORPORATION
COMPUTER SYSTENS GROUP
SANTA BARBARA PLANT

CODE_ADDRESS 6=4
COMMUNCATE=-WITH_GISMD 6=23
Communicatse 6=23

COMMUNICATE 6=23

Communicate With Gismo B=5» 65=23
COMMUNICATE_WITH_GISNO 6-5
Compile Card Information B=24
COMPILE_CARD_INFQ 6=24
COMPILER CONTROL 9=1

COMPILER CONTRQOL 9PTIONS 16=17
COMPILER EXECUTION 11-1
COMPRESSION 7=1%, 7=17
CONDITIONAL COMPILATION 190-1
CONSTANT 3=5

CONSTANT CECLARATION 3=5
CONTAINS D=4

CONVERSION 16=-1

CONVERSION OF STANDARD ROUTINES
Convert 8=0

CONVERT 6=6

COR 5=2

Cospatial Field List I-14
COUNT 13=2

COUNTER 6=18

CREATE_GLOBAL 8=2» 9-1
CREATIONDATE 7~-17
CREATIONTINE 7=17

CRUNCH 7=12

CRUNCHED 5=25

CURRENTBLOCK 7=17

DATA 7=3

Data Address b=7
Data Length 6=7
Data Offset 6~7
Data Type =7
DATA_ADDRESS 6=7
DATA_LENGTH 6=7
DATA_QFFSET 6=7
DATA_TYPE 6=7

Datacomm Initiate I[/0 6=24 ’

DATARECCORDER 7=4
Date =12
DC_INITIATE_IO 6=24
DC_I0_CNOMPLETE 5=290
DEBUG 9=2
DEBUG_HASH 12=1
DEBUG_SYMBJL _TABLE 12=1
Decimal 56=8

DECIMAL 6=3
DECLARATIONS 3-1
DECLARE I=19
Decrement B5=9» 5=25
DECREMENT 6=9» 6=25

IX=3

COMPANY CONFIDENTIAL
81CC0 SDLZ2 CGMPILER
P.5. 2228 3519(3)
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Default File Attributes 7=3
DEF INE 3=3

DEFINE DECLARATION 3=3

Define Head 3=3

Define Parameter List 3=3
DELAYEDRANDOA 7=2

DENSITY 7=3» 7=16s 7-17
DEPENDENTSPECS 7=3, T=16» 7=17
DESCRIPTION 12=1, 13-1
DIFFERENCES BETWEEN SDL AND SDL?2
DIGIT 6=18

DIRECTION 7=3» 7=16» T7=17
Disable Interrupts 6=25
DISABLE_INTERRUPTS 6=25

DISK 7=2s 7T=4

Dispatch 6=9

DISPATCH 6=9

Display 6=25

DISPLAY 6=25

DISPOSITION 7=17

DMS 13=-2

DMSDICTIONARY 7=5

DO L=7

00 STATEMENT
DONTBACKUP 7
DONTCARE =2
DONTPRINT 7=6
DONTREPORT 7=
DOUBLE 7T=14
DOWNTO 4=8
DUMMY 3=15
Duamp 6=-25
DUMNP 5=25
Dynamic Memory Base 5=9
DYNAMIC_MEMORY 9=2
DYNAMIC_MEMORY_BASE 6=9

4=7
-2

4

EBCDIC 7=3
E3CDICLASEL 7=5
EITHER 7=2

EL SE Lh=lhs 4=5p 4=10» 5=12» 5=13»

tnable Interrupts 6=25
ENABLE_INTERRUPTS  6-=25
END 3=20, 4=T7» 10=1» 13=2
END CASE Lh=Ly 4=5

EQF 7=13, 7=14, T=15

EOQS 4=11

£0S_CYCLE 4=-11

Error Comnmunicate 8=25
ERROR_COMUNICATE 6=26
ERRORLINMIT 9=-2

ERRORLIST 9=2

EVEN 7=6
EXCEPTION

7=11y 7=12» 7=13s 7-=14

16=1

10-1

IX=4

COMPANY CONFIDENTIAL
d1C000 SOLZ2 COMPILER

PeSe 2228 3519(8)
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EXQJR 5=2

Expression 5=-1
EXPRESSIONS 5=1

EXTEND 7=16» 7-17
Extended Arithmetics 5=-21
EXTERNAL 3=20

EXTMODE 7=3» 7T=16» 7-17

FALSE 3=7» 3=17

FAMILY G=2

FAMILYINDEX 7=3+ T=16 7=17
FAMILYNAME 7=10s 7T=17
Fetch b=26

FETCH 6=26

Fetch Communicats Message Pointer
FETCH_COMMUNICATE_MSG_PTR 6=9
Field List I=14

Field Setlector 5-8

FILE 7=-1

File Attributes i—2

FILE ATTRIBUTES 16=-12
FILE DECLARATION 3=4s 7-1
File Pointer Type 3-10
File Resident 6=-10
FILE_LOCKED 7=11
FILE_MISSING =11
FILE_POINTER 3-10
FILE_RESICENT 8=10
FILEKIND 7=3, 7=16» 7-=17
FILENAME 7T=16» 7=17

FILES 11=-1, 12=1, 13~-1
FILESECTICN 7=15» 7=17
FILESTATE 7=-17

FILLER 3=14» 3-15

FIRST 4=11

FIXED 3=6s b5=6» 7=2

Fixed Numbers 2=2
FLEXIS3LE 7=3» 7=16» 7-17
FOOTING 7=3, 7=16s 7=17
FaRr 4=8 .

FOR STATEMENT 4=8.
FORCESOFT 7=7

FOREVER 4=V

FORMAL 3I=-21

Formal Parameter Declaration 3I=21

FORMAL _VALUE 3=-21

FORWARD 3=20, 7=3
FRAMESIZE T=3s 7=16» 7=17
Freeze Program 6=286
FREEZE_PROGRAM 5=26

Get File Attribute 7=17
GET_ATTRIBUTE 7=17
GUARDED 7-6

5=9

IX=5
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Halt =27

HALT 6=27

Hardware Monitor 6=27
HAROWARE _MONITOR 6=27
Hashcode 16=9

He x Sequence Number 6=10
HEX_SEQUENCE_NUMBER 6=10
HOSTNAMNE 7=3s 7=16» 7=17

Identifier List 3=19» 3=21
Identifiers 2=2

IF 4=10» 5=13, 10-1

If Exoression 5=13

IF STATEMENT 4=10» 10-1
IF_NOT_CLQOSED 7=-12

IN 4=8» 4=11s S=4» T7=5» =0
INCLNEW 9=2

INCLUDE 9=3

INCOMPLETE_IO 7=13, 7=14
INDEPENDENT 8=2s 9=3
INITIALIZE _REFERENCES 9=3
INPUT/QUTPUT 7=1
INPUT/0UTPUT STATEMENTS 7=10
INTERPRETER 7-3

INTERSECT 5=3

INTNAME 7=4s T=16s 7=17
INTRINSIC 7=3» 9=3
INTRODUCTION 1=-1
INVALIDCHARS T=hy T=16, T-17
I0 7=5» 7=6

JOBCGODE 7=6
KIND 3=10» 7=b4, 7=15, 7=17

LABEL 7=5» 7=16» T=17
Label List 4=5
Lapbeled Case Statement
Labelad Statement List
LAST h=11 B
LASTRECORD 7T=16s 7-17
LASTSUBFILE 7=17
Langth 6=10

LENGTH 6=10

Limit Register 6=10
LIMIT_REGISTER 5=10
LINEFORMAT 7=5, 7=17
LINENUM 7=17

LIST 9=3, 12=1
LISTAMPERSAND 9=3
LISTOOLLAR 9=4
LISTHEX I=4y 12~-1
LISTINCL g=14

-~ e
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LISTOMITTED 9=4 -

LOCK 7-12 .
LOWNERMARGIN 7=5» T=15» 7=~17
MAXCENSUS  7-17 !
MAXRECSIZE 7=5» 7=16s =17
MAXSUBF ILES 7=5s 7=16» 7=17
MEMBER 6=6

NEMBER OF 3-6

MERGE I=4

Me ssage Count 6=27
MESSAGE_COUNT 6b=27

MILITARY 5=18

MINRECSIZE 7=5s 7=16s 7-=17
MOD 5=6

Mut tiply Factor 5=-7
MUSTBACKUP 7=2

MY NAME 7=5» 7=16» T=17
MYUSE 7=5» 7=16» 7-17

Name of Day £=10
NAME _OF _DAY 6=10

NE W I=4

NEWFILE 7=59 7=16e 7-17
NEXT 13=2

NEXTRECORD 7-17

NO 7=14

NO_REWIND 7-12
NOSOFT 7=7

NOT 4=11,» 5=4» 10-1
Nutt 6=11

NULL 5=11
NYHOSTNAME 7=17

e ] =5

gDT =4

G0dt Input Present 6=-11
ODT_INPUT_PRESENT 6=11», 56-20
oF 4=5, 5=12

OMITTED 7=-5

OMITTEDEDF 7=5 =

ON 7=10» 7=11» 7=12» 7=13s T=14» 7-=15
On Branch 7=10

ON EOS 4=11

ON EQS_CYCLE =11

ON_BEMALF_OF 7=11

Open 7=-11

OPEN 7=11, 7=17

CPENNOREWIND 7=5s T=16» 7~17
OPENONSEHALFOF 7=5» 7=16» 7=17
OPENWITHPRINT 7=5» 7=16» T=17
CPENWI THPUNCH 7=5» T=16s 7=17
OPTIONAL 7=5» T=1%6s 7-17

GR 5=2, 12-1
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Or Factor 5=3

Ord 6=11

ORD 5-11

OTHERUSE 7=5s 7=16» T=17
aur 7=5, 7=6
OVERRIDE_SECURITY 7=12

Pack 6=11

PACK h=11

PAGE T=14» 9-=4

PAGED 3-12

Paged Part 3=12

PAGESIZE 7=6s 7T=156» 7=17
PAPERPUNCH 7=4

PAPERREALQER =4

Parameter List 3=20» 4=3

PARITY 7=6» 7=16» T=17

POINTER 3=9

Pointer Type 3=9

PORT 7=4

PPB 13=2

PRINT 7=6

PRINTDISPOSITION 7=6s 7=16s 7-17
PRINTER 74

PRIVATE 7=6

PROCEDURE 3=20

PROCEDURE DECLARATION 3=20
Procedure Head 3=20
PROCEDURE_STACK_SIZE 9-5
Processor Time 6=12
PROCESSOR_TIME =12

Program Switches 6=-12
PROGRAM_SWITCHES 6=12

PROTECTED 7=

PROTECTICON 7=6» 7=16, 7-17
PSEUDG_CARD 7=3

PSS 13=-2

PUBLIC T=5

PUNCH 7=4
PUNCH30 7=4
PUNCH95 7=4
PURGE 7=12
Put Fite Attribute 7=16

G_WRITE_QOCCURRED  6=20
QFAMILYSIZE  7=6» 7=16s 7=17
QMAXMESSAGES  7=6, 7=15, 7-17
CUEUE  7-4

RANDOM 7=-2
Re ad 7=13
READ 7-13
Read Lock 6=12
READ_LOCK 6~12
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READ_OK 6=290

READER 7=5
READERSORTER T=4
READERSO 7=5

READER95 7=4

RECQORD I=1&4y» 7-17
RECORD DECLARATION I=14
REDUCE 4=11

REDUCE STATEMENT 4=11
REEL 7=12

REFER 4-13

Refer Address 6=27
Refer Length 6=27
REFER STATEMENT 4=13
rRe fer Type 6=28
REFER_ADDRESS 6=27
REFER_LENGTH 6=27
REFER_TYPE 5=-28
REFERENCE 3-8
Reference Type 3-8
RELATED DOCUMENTATION 1-1
Relational Factor 5=5
RELEASE 7-12

REMAPS 3-15

REMOTE 7=4
REMOTEHEADER 7=6» 7=16» 7=17
REMOTEKEY 7=6r T=16s 7-17
REMOVE 7=12

REPEAT 4=14

REPEAT STATEMENT 4=14
REPORTALL 7T=4
REPORTFIRST 7=4
RESERYED WORDS 14=1
RESET 10-1
Restrictions 3=-2
RESULT_MASK 7=13
RETURN =15, 7=11
RETURN STATEMENT 4=-15
REVERSE 7=3

Reverse Store 5=28
REVERSE_STORE 6=28
ROLLOUT 7-12
RUNTIME_CHECKS 9=5

SAVE 7=5

Save State 5=248

SAVE_STATE 5=28

SAVEFACTOR 7=y 7=15» 7-17
S3PFILEKIND 7=6s T=156
Scatar Type 3=5

Scope of an Identifier 3-1
SDL 15=1

SDL2 11-1

SDL2 LANGUAGE 2=1
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SDL2/BINDER 12~}

SDL2/5A 13-1

SDL2CODE 7=5

SDL2SYHBOL 7=6

SOLZUNBOUNDCODE 7=5

Search Linked List 6=13s 16-19
Search 30L Stacks 6=14

Search Serial List 6=15», 15=11
SEARCH_LINKED_LIST 56-13
SEARCH_SBCL_STACKS 6=14
SEARCH_SERIAL_LIST b=15
SECUREOD 7=5

SECURITYTYPE 7=6» 7=16», 7~17
SECURITYUSE 7=5

- Seek 7=15

SEEK 7=15

SEGMENT 3=5

SEGMENT_PAGE  9-5

Selector 5-8

SEPARATE COMPILATION 8=-1
SEQCHECK 9=5

Sequence Number 6=15

SE SUENCE _NUMBER 6=16

SERIAL 7=2

SERTALNO 7=7s» T=16s T-17

SET =17, b6=6» 10-1

SET AND RESET STATEMENT 1i0-1
Set Constructor 5=10

SET DECLARATIAON 3=-17

Set Member For Range 5-9
SETTING 4=11

Shift 6=16

SHIFT 6=1%

Simple Tygpe 3=-6

SINGLE 7=14

Skip 7=15

SKIP 7=15

Space 7=15

SPACE 7=15

Special Characters 2=3
STANDARD FUNCTIONS - 5=1
STANDARD FUNCTIONS AND PROCEDURES
STANDARD PRIOCEDURES 6=22
STANDARD PROCEDURES AND FUNCTIONS
STATE =17

STATEMENT LIST 4=1

STATEMENTS L=1

STATIC_MEMORY 9=5
STATIONSALLOWED 7=7» 7=156, 7=1T7
STOP 4=15

STOP STATEMENT 4=16
STRUCTURE OF AN 30L2 PROGRAM 2=

Structured Field Identifier 3=15

Structured fField List 3=15

16=7

b-1

IX=10
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Structured Record 3=15
Subbit 6=16

SUB3IT 6=16
SUSFILEERROR 7T=17
Substr 5=17

SUBSTR 6=17

SUMMARY 9=5» 12-1

SWAP STATEMENT =17
SWITCH FILE DECLARATION 3=4yp T=9
SHITCH_FILE 7=9

SYM 13=2

SYMICLIC_DUMP 9=6» 12=1

TAPE 7=2» 7T-=4
TAPECASSETTE 7T=4
TAPEPE 7=4

TAPET 7=4

TAPES 7=4

TEACH 13=2

TEMPORARY 7=a

Test 6=17» 5=28

TEST 6=17» 6=28

Thaw Progran 6=29
THAW_PROGRAM 6=29
THEN 4=10» 5=13

Time =18

TIME 6=13

TIME_TENTHS 6=20
Timer 6=138

TIMER 6=13

TITLE 7=7» 7=16» (=17
TC =8, 4=13, 5~10» 7-15
Todays_Date 6=13
TODAYS_DATE 6=19
TCKENS 2=2

Translate 6b=29
TRANSLATE 6=29» 7=7» 7=16» 7-17
TRANSLATING 7=17

TRUE 3=7» 3=17

Type 3-8

TYPE 3=13 =
TYPE DECLARATION 3I=-13
TYPE_CHECKS 9=86

Typed Procedure Call 5=9
TYPES 3=a

UH 13=-2

UNDD 4=13

UNDO STATEMENT 4=18

UNIMPLEMENTED STAMDARD ROUTINES 156=7
UNION 5=2

Unlabelted Case Statement 44

Unpack =19

UNPACK 6=19
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Unstructured Record 3-14

UNTIL 4=11» 414

UPDATE 7=16

UPDATEFILE 7=7» 7=16» 7-17
UPL2 15-~1

UPPERMARGIN I=7» 7=10s 7=17
USE_GLOBAL 8=2» 5=6

USEDATE =17

USERBACKUPNAME 7=7e 7=1%» 7-17

YARIA3LE 7=2

VARIABLE DECLARATICON 3=-195
VARYING 3=56

voID 9=5

VOLUMEINDEX I=7» 7=16»s 7-=17

Wait 6=20
WAIT 6=20

- . WARNFATAL 9=6

"HHEN 6=29

WHILE 4=19

WHILE STATEMENT 4=19
{ITH 4=20» 7=12» 7=13
ITH STATEMENT 4=240
IRKFILE 7=7» I=16» 7=17
arite 7=-14

WRITE 7-14

WRITE_OK 6=20

X_ADD 6=21
X_DIvV 6=21
X_N4D 6-21
X_MUL 6=21
X_sus 6=21
XREF 9=6

YOURHOSTNANME 7T=16» 7-17
YOURNAME 7=16s 7-=17
YOURUSERCODE 7=16» 7-17

Zip 5=30
ZIp 6=30
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