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This reference manual is oraanized <o that all
needed to understand the imolazmentation and

SPRITE lancuace system is easily accescsible,

info

use

fe Tfacilitate an wunderstandina c¢f this lanauage

this manual beoins with an introduction to

the

rmation
cf the

systems
SPRITE

cystem process followed by explanations of the lancuaae
semantics and syntax., Included ih  the appendices are

SPRITE STANDARD UPERATIONS (Apoendix Ad)»
DPERATIONS (Appendix B) and FILE ATTRIBUTES
Explanations ot the Railroad Syntax
throuachout this manual can be found in

EDIT
(Appendix C).
diacrams used

Aopendix D.

PICTURE

Appendix D {(SYNTAX DIAGRAMS) cshould be well understood

before attemptire to interpret the syntax
throuohout tnis manual,

diaorams used

Prior to opresentation of heavy detail cn semantics and

syntax of the Lanvuageér the prodar ammer

is

given

explarations of the Module Interface Description facilitys
the prooram moduler and SPRITE procedures. The balance of
this manual is dedicated to detailed semantics and syntax

explanaticons of the SPRITE languaoce.

ltems marked with an asterick (%) are not implemented in

the current release of thisg product.
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Users of this manual are presumed to understand orocramming

in one or moere hich=level Llanauaogessr such

AL

PASCAL, Experience with PASCAL ie ecspecially

Familiarity with B&4000/B3000/B2000 Series

¢gL  or
useful,

computers and

their data reprecentations will oe useful when dealinag with

meching=dependent functione. Familiarity
cperatinag syetem control statements i¢
cempilinas bindinos and executing procrams.
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INTRODUCTION

Thte SPRITE Llanquace system was desioned to facilitate the
division of major software projects intc manaceable prooram

units or modules, The mecdular desian approach
the major characteristics of the SPRITE lanauace

Thic system is ccmposed of ite procrammine Languaces
SFERITE. for <codino the moculess; its  MOOQULE
DESCRIPTION FACILITY» whose darammar and syntax

is

ocne of

systei,

called

INTERFACE

is

couched

in the SPRITE lancuacesr for specifyinoe information about
with each

new the modules will interface and correspond
related
handle

octher: and tastly composed of its
SPECIFICATIONS or specificaticons that

seamentation and overlay activity of the modules

different from the SPRITE Llanouace <covered
basic
Below

dccument., Howevers We witl present
SPECIFICATIONS for executince SPRITE modulecs.,

BINDER
the

in memory.
The carammar and syntax for these BINDER SPECIFICATIONS are

in

oraphic illustration of the SPFRITE system process:
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1 SPRITE SYSIEM PRUCESS
//7=> & ICM.MID -
o a0 o0cnonnsco o |4 s esecanssen
co oo 60000 as - o« ==/7
LMOD INTER=- . o SPRITE/P °
Lo _FACE DESC. . ======> , COMPILER . ==\\
" sceseeecese e o e oapwrosoos 6o e i o MID .
i o SYMBOL °
ANz TABLE °
/\
i
//===z=zz=zz=zz=z==zz=z=z=//
it
, i
’ \/
«PRUC SOURCE. . . » .
2 . MONDULE.A . ERZEEEE o, SPRITE sETZ ==, ICM. A .
soe0ce00cese 6o o COMPILER . coevoacenoe
{Repeat Step 2 for PROG SOURCE MUDULE.B yieldinag ICM.B)
o ICM.MID + ==\\
seo0scnasca s ]
i}
cooee 0 0o0a 0 bt s seceos o0 se s o oo o0nooo0 80 00 6o
o . \\===2 ., o - EXECUTABLE .
2, o ICHM. A o TETIZZEZE> BINDER s TEIZZED, CODE N
esss00ases e f/===> - - FILE °
b seenos0oamn 6o e e osooesc enmoe
ceeconnooos o P
o " i
N iCM.B o ==/

& © 6 86 0 08 @ 08 ©
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(75}

=4

Im

=

o]

1=0

{en}
1
(a2
ien
ien

® ® 80 508 60 0

.MO0D INTER=- .
.FACE DESC. .

" @ e s e umesess e

1'

3 ® ® 8@ ¢ 0 e s e e
4 - +PROC SOURCE.
A 2. . MODULE.A .
._% f . & 5 © & 2 ¢ O & &0 2
'
AN

______ 7’ -

(Reoeat Step 2 for PROG

LI A A A L )

. ICM.MID . =

® 046 45 43 000

i

® o8 00 00 0 as

ICM.A .

®® e 88 s 2

® 8 e 0w a2 s e 0w 0

. ICP’.B

5 0 %0 09800 0

e 4 a0 04 0 s 0

/7=> . ICM.MID
s eaces s e senenas I cete e e
. . ==//
« SPRITE/P .
COMPILER < ==\\ A sec et s ans
Cessssessee e bi . M4ID
T . SyMBOL
M=, TABLE
/\
Hi
//=====z=zZ==zz==z=z==z=====//
il
t
\N/
—————— > SPRITE e======2 ICM. A

« COMPILER .

" 5 e e e s s e 0w tae s

SCURCE MUDULE.B yieldine ICM.B)

===2> ., - - EXECUTABLE
BINDER . E=zZzz==Ed, CODE
===> - - FILE

¢ 20 20 8 s 30N 4 0
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PRUCESS (Continued)

Betow 1 a brief explanation c¢f the

Ao The MODULE INTERFACE DESCRIFPT
cemponent of the proorammino sys
submit to the SPRITE compiler.
success ful, the compilar proceed
and a MID Symbol Table besed on
the MID =ource. The ICM.MID con
block initialization information

Bs After the I1CH.MID and #4ID Symb
proarammer must dindividually

SPRITE system process:

ION  (WMID)Y is the first
tem the proarammer muet
Ascsumino the compile is
¢ to build an ICHM.MID

the data supplied fronm
tains all <ehared data

®

ol Table are built, the
compile gach source

proaram module in his SPRITE cystem prcoram. Here we
are usinc twos MODULE.A and MODULF.B.

Ae the modules are being submitted to the SPRITE

compilers the compiler <simult
associated MID Symbol Table and

"pseudo code file' for each modu
filest are called Indecendent
more frequentlys, ICMs.

C. After the ICMs have bean success
SPRITE comgilers the procrammer

ansously accesses the
proceeds to build a
le. These 'pseudo code
ly Compiled Modules or

fully created by the
must then submitr as a

sinale arcups the ICMs to the BINDER.

The BINDER will host the job

of building a sincle

executable code file. This 'executable codefile' can
be thouoht of as the *'finalty compiled version' of the

SPRITE system scurce Lancuage
compited vercion is the file

prearam. This finally
the orogrammer will

egxecute via the appropriate system £Xecute command,
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Belcw is a brief explanation cf ths SPRITE system oroccess:

A. The MODULE INTERFACE OESCRIPTION <(MID) is the first
cemponent of the procerammino system the orodrsmmer must
submit to the SPRITE comoiler. Assumina the compile is
successfuls, the compilar croceeds to build an ICHM.MID
and a MID Symbol Tabla besed cn the data supolied from
the MIO source. The ICHM.MID contains all shared data
block initialization infermation.

B. After the ICM.,MID and MID Symbol Table are builts, the
procarammer must individually compile each source
proaram module in his SFRITE system prceram. Here we
are usino twos MODULE.A and MODULE.SB.

As the modules are beina submittad to the SPRITE
compilerr the compiler simultanscusly accesses the
associated MID Symbol Table and oproceeds to build a
*pseudo code file' for each moedule. These 'pseudc code
files' are <called Indezcendently Compiled Modules or
more frequently, ICMs.

C. After the ICMs have been successfully «created by the
SPRITE comoiler» the orocrammer must then submit» as a
sinale arcups the ICMs to the BINDER.

The BINDER will host the ‘job of ouildina a <eingle
executable <c¢code TfTile. This 'executable codefile!' can
be thcuaht of as the 'finzslly ccmoiled versicn! cf ths
SPRITE system source lanousge procram. This finally
compiled version is the file the orcarammer will
gxectute via the aoprooriatz system EXecute command.

"THE INFORMATION CONTAIMED IN THI3 SOC . LECDENTIAL AND PROPRIETARY TO BURROQUGHS
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2 SPRITE LANGUAGE

SPRITES a hnigh level languacer, was developed for System

Scftware imoplementors usine the Burrouchs 4000»

2000 series of Computers.

it is a oprocedurats ctatevrent=corienteds

pascal=like languave. The SPRITE lanauage

300

Os and

stroncly typeds
provides the

means for the procrammer to definesr simply and clearly» the
data structures and alacrithms becst suited to a problem.

There are no €O TO statements or statement
SPRITE languace.
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2 PROCRAM TEXT

SPRITE proaram text

fecrmatted records or on standard B0

the EDITOR
cards. in

compesed via
cotumn data

can te

tre FEOITOR ervircnment the first 8 pesitions are available
fecr sequence numbers and the remainino 72 are available for
proagram text. With standard 8¢ colunn data cardee
pcsiticns  1=72 are wused fcr oroaram text and positicns
{2=80 are reserved for secuence numbers,

“'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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ALl entries are conmpletely free=format within

the text

position Llimite, The proarammer is free to choose his oun

style and standard of incentation for

readability.,

Howevers this Reference Manual does include text format

auidelines in Appendix 6.
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5 COMMENTS

A cocmment is eimply text ussc to document

Ccament text s tonored Dy the compiler
recoanized to be a comment. Comments may appear

text in either of two forms.

the
after

in

proarame.

1t ois
SPRITE

In the first forms the comment fcllews the percent (%)

sian. In aenerals wherever a percent siagn

text following it on the Line ie¢ revarded as
ic iocnored by the compiler. The exception is

sion appears within & strino titerals ase in

disk space®. In this caser the % sicn is regarded a

of the strino and not as a corment indicator.

Example:

This is one form of comment text

appearss the
a comment and
when
“Used 50% more

the 7

< part

In the second formes the comrment text appears bDetween the

reserved wordses COM and MEC. In this form they
only where Declerationss Definitionss Statements

may
and

appear
Module

Entry Point Descriptions -are allowed. Unlike the first
flow from

formes thist second form enanles comment text

one Line to the next within text position Llimits.,

COM
This i1s a comment of an=
other torm. This form allows
comment text to be continuatly

Listed from cne Line to the next.

MOC

“'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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LLEMENTS OF IHE LANGUAGE

o
BT

The most oprimitive elements in the SPRITE Langcuace are

these basic symbolss
1. The upper=cacse letters A..7Z
2. The Llower~case letters e.z

2, The diogite 0..9

4, The operaticnal and runctuation symbols

6=1.

pesasmnenns prmmanne prm e .- pommancwans B e P -4
f + | & | < { = } ) i
i - ! { { > } HESH | ( i
I * § # i = | +e= [ { i
H / | = | <= | =3 ) ] 1
] | R& >= | *g = ! { i
§ | Vi i == | /= | } i
f | { i Ri= i blank i
] | | i 2= i n i
{ | I | #ae= i }
pomonemnsemw 4o oemmn R fom s froaas ame - +
Ugper=case letters (A..2)» diaits (0..9)s

underscore (_) character are used to <Ccreate

particular ciliase of words called INDICANTS
to desionate & set ¢f predefined data tyoes

are used tc desiaonate predefined reserved words

in Table

————— +

HE

» |

N }

on |

H i

S

a {

% |

_
mmmmm +
and the

names of a
Thnese are used

or user defined
data typess, file attributes and their mnemonic values. In
addition tnese letterss divits and the underscore character
that Dbring
structural and/or semantic context to the SPRITE proaram.

Loewer=case letters {A..2)» diagits {0e09)>r

urderscore (_) character are used to create

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE QUTSIDE OF BURROUGHS CORPORATION WITHOU
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and the

names o¢f
arotner particular class of wordss called IDENTIFIERS, and
to desianate another set ¢f predefined reserved words that
invoke standard functions and represent constants.
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6 ELEMENTIS OF THE LANGUAGE (Continued)

[}

Operational eymbols have several uses. Some of these uses

are indicated by the cateccry aroupings chown

in Taole 6=1.

Howevers these oroupinus are not meant to be definitive of

the symbol®s cnly category of usace.

Thre blank must be uced to separate namescs

and lLiterals from one another (unless they are
scme other symbol). The usaces of the other

be dicscussed as the need focr them arises.

6.1 WORDS UF THE LANGUACE

reserved wordss
ceparated by
symbols will

The basic words used to construct the components of a

SPRITE prooram are combined accordine to

Those bacgic werds can be cateceorized as

identifiers and indicants)» reserved wordss
srerational symbols.

G.1.1 Names

= s b3 o S

certain
names
literales and

rules,
(inenf

Names may ©De used to represent objects and definitions in

SPRITE Mcdules (prooram units) and 1in
Irterface Decscriptions. If a name exceeds
the SPRITE compiler wilt recoonize only

Furtherer all names must be unique within their

10).

SPRITE
i) characteres

fir
sSCO

Module

st 20,
pe (see

A name 1s considered 'defined® when it 1is associated with

the object o¢r definition it is to reprecsent,

name atlows an object and definition to

anywhere within its reference boundary limits

its name.
There are two major classes of names:
1. IDENTIFIERS

2. TYPE INDICANTES

Fur
ref

thers a
erenced

tscope' of

Each of these two classes has a subset ot predefined names.
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Names

6b.1lol

Identifiers

bolo?

fdentifiers
fcllowina:

Symbolic Value Names
fefined Constant Names
Names

Variable
"Field

Identifiers

Lower=case letters
(0..9)

Cigits

Names
Proaram Names
Module Names

{Continued)

are a clase of names wused to tLabel the

Names
Names
Names

Procedure
Data Block
Fitle Block
File Names
Port Block
Port Names

(STRUCtured data items)

Names

are composed of:

(8.02)

Underscore Character ¢ _ )

Examples:

equal_sian

voper_Llimit
grray_index
rame_field_part?2

The
set of
characters
digitss
characters
compiler,

initial character of all
lower=case
may
and the underscore chsasracter.
of any

mid_proaq
disk_theck_module
my_fTircst_proc
tokenl _data_block

identifiers must be one of the
letters (Q.s2)o The rest of the
be any combination of lower=case Lettercs
Only the first 30
name are recocnized by the
may be the same as

identifier

user=created identifier

any SPRITE predefined name or SPRITE reserved word.

Predefined Identifiers

This
fellowing:

Invoke
Invoke
Access

subeet

Standard
Standard Functions o
Standard Constants

of identifiers are used tc¢ accomplish the

Module Preocedures

“THE INFORMATION CONTAINED (N THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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bola? Identifiers (Continued)

The Predefined Identifiere are:

Modules Functions Constants Field identifier
goert_io abs meve_words true filler
praog edit_number optr falece
jo till_array ptr_add nit
e D fitl_strina ptr_sub

index proc_ptr

inde x_any round

index_inc scale_ptr

index_none translate

lenoth uob

lwb

Examples:

ar

proo.wait(lenocth_of_timel)s %
%

ic.clocse_puraetfilenamels %
%

abs{variable_name); %
%

x_array := fill_array(0}; %
WA

always_on = trues %
%

These predefined identifiers

This statement instructe the MLCP to
wait before reincstating a protram.

This statement instructs the MCP to
close and purce a file.

Thie function returns the absolute
value of some named variable.

Thig function sets all the elements
of 'x_array?! to zero.

This condition sete the boolean
talways_on' to true,

fay also be wused as field

names in what are called a STRUCtured data type names. See
section 13.3.2 for further details.

The usaae of these predefined identifiers as part of a
STRUCtured name overrides their predefined connotation.
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7 IYPE INDICANIS

TYPE indicants are used to name data typeesr i.2.» BUOGOLEAN»
EBCDIC, etc. TYPE indicants ere composed of:

Upper=case letters (A..7)

NDicits (0..9)

Underscore character « _ )
The initial character cf atl TYPE indicants must be one of
the set of upper=cace letters (A..7). The rest of the
characters may be any combination of upper=~case letterss
digitss and the underscore character, The only restriction
ic that the proarammer may not compose TYPE indicant names
that are the same as SPRITE rezserved words or cther
predefined data type (TYPE indicant) names.
NCTE: SPRITE allows the proarammer to define his own data

types beyond those already provided in the lanauaoce.

Thoese already provided are

simoly termed "predefined

type indicants®,
The predefined type indicants are:s
BIT BOOLEAN CHAR EBCOIC
HE X “LONG_REAL *REAL TRANSLATE _TABLE

Ar indicant must be defined before it is

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

used.
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a8 LITERALS

Literals are sgurce representations for

strinags, Literals are used to construct
represent values ot particular types.

numbers and
denotations to

Strina lLliterals are delimited by quotemarks and may contain
from | to 70 characters from the SPRITE chasracter ce
literal tarocer ‘'than 70 characters in Lenath muet use the

strine concatenation operator (+) (see 13.,%,2).

A

te Any

strina

Literal may not exceed a source text line poundarv. An

erbedded quote is represented by two adjacent

quot

€5, A

string Lliteral o¢f a sinale <character is automatically
converted to TYPE CHAR (see 12.2.1.%) whenever

requires ite.
Examples:

3
100
Edl LA
" 0l123456789"
"he Sa"d 'lﬂhelol\'i.‘“
"loeosab9" + "7/000oas807

“"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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A cast 1¢ an explicit conversion of data of one type to
another type. A coercicn is an automatice implicit
conversion of data. Data types are compatible if one can

be converted to the other by cast or ccercion.

If the context of a data type is ambicucus,

type must be supplied explicitly,

the desired

Casts provide an unambiocuous context for ccnversicn where

it would not octherwise exist. See 19.2.1.3%.

See 13.7 for a list of oossible casts and coercions.
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el

10 CUPE

b

The scope of a name is the extent of the prooram ¢
which it is ¥newn. The scope determines the accessibility

of a named object or definitiocon. A name in
system may be at any <¢ne ¢o©f four tevels

the
cf

prooram=Llocal» module=local, procedure~locals,

statement=locatl.

The accessibility of a namer which appears

in the

be restricted Dy specifyinag a ANOWHS Llist (see 12.3)
name, When a KNUWS List is useds, the name is known

the modules that appear in the KNOWS list.

Hioher tevel scopes do not necessarily encompasecs
level scopes (as in a strictly block=structured tanouacae),

Instead some names with hiah level scopes

mu

ext in
SPRITE

scopes
and

MID can
for the
only in

lower

st be

spgecifically imported to be accescible in more restricted

contexts., SHARES declarations (see 15.5)

procedures.

tCenerally speakinos when we say “file blocks®
pblockes port blocks and nsp file blocke.

“files™ we mean filess, portse and nsp filec,

ALl the primary names (names of moduless local

are U
import the nawmes of variables from data blocks
the names ¢f filess portss and nsp files from

and nsp file blocks respectively (see 18.3%»

(cee
fite
180

When

proc

sed to

18.2)»
» port
4) into

we mean file

we say

eduress

dsta blockss variabless constantss types) that are known at
a specific point in the proocram must be uniguely defined,

In particular this means that a name may not

within its scoce and that two identical names
scopes that intersect. Qualified namess ieBar

re

st

defined

may not have

ructure

field names and externsl preceduress need be unique only

within the structure definition and wmodule
always
name,

descriptions respectivelys oDbecaucse they

elsewhere oreceded by the structure or module

in

terface
appear

GClobal names are known in every proorame Global namees are

the predefined identifiere and the predefined
point

Global names may not be redefined at any
proaram.,

10.1 PRUGRAM=LOCAL NAMES

These names are defined in the oprocranm

Prooram=local names include names ¢f moduless

ind

MI0 (s
module

pcints» data blockss the variables they contains th

of “file blocks"s the wvarious “files™ they

constants and indicants defined in the MID.
“THE INFORMATION CONTAINED IN TH!IS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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10.1 PROGRAM=LOCAL NAMES (Continued)

The standard mcdule procedures atesc fall in this category.

The scope of a oroeram=local name 1is the
complete text of any mecdule Listed in the fKNOWS
name. f£xceptionse are the names of wvariables
plocks and the names of filss in a file block.
of these names is limited to those procedures

the data blocks file block or port bleock.

MID and thé

List
in

of the

a data

The scope

that

A further restriction on namino is that variables

deta block must have distinct names froem the

allt other dsts blocks ot the proaram defined
and similarly for files and file blocks and ports

blecks.

10.2 MODULE=LOCAL NAMES

share

in any

variables in

in the MiDs

and port

ficdule=local names are defined and known in a sinole module
(see 11). They are names of procedurese constantss types

and data definitions that are known throudghout

the

where they are defined but ncwhere else. Variables
known only

déta definiticons are also module=local but are

ir the oroccedures that SHARE the data blocke

10.2 PRUCEDURE=LOCAL NAMES

module
in the

Procedure=local names are known only in a sincgle procedure

{see 18). These names incluce cconetant namess

namess» and data type names that are defined

procedure. Thecse names may be defined differently

procedures.

10.4 STATEMENT=LOCAL NAMES

These names are known only within the context of

a

statement i{see 14). FUGR and FIND statement
names are

statement=local names. They must be unique with respect to

variables and UNTIL=CASE statement situation

all namee of hicher scope which are alco known

statement of the statement=local name.

"THE INFORMATION CONTAINED IN THiS DOCUMENT iS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
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11 SERITE MUQULE STRUCTURE
A module is the basic unit of compilation
system, It must consist co¢f at Lleast
definition and may contain any number

in the SPRITL

one procadure
of constant

definitions» type definitionss and data definitions. The

syntax cf a mogule iss

{

o R

i / \

\__module pame__ _MOD____N\N____erocedure def__/
\___tonstant def__/
IN__type deft_____/1
in__data deft_____ /1
\___comment /

figure 10=1
Ae can be seenr the SPRITE module is made up
components braced by the reserved words», MUD
ie simply the reverse spellino of MOD.

PRUCEDURE DEFINITION (See 16.1)

- - -~

of a number of
and D0OM. DO

A procedure definition asscciates an identifier with a

block of code and its data. The orocedurs
the only mandatory compcnent in a module.

definition s
The others may

be included as the proarammer s needs dictate.

CONSTANT DEFINITIONS (See 15.1)

A censtant definition defines and asscciates

Wwith a value, Usinae this opermanently

identifier name hasc the same effect as using
all contexte,

TYPE DEFINITIONS (See 15.2)

an identifier
unchanceable
the wvalue in

A type definition defines a data type and associates an

indicant name with that type. Whenever the

indicant name

is wusedr, the effect 1is the same as thouah the type

definition were used.

DATA DEFINITICNS (See 18.1)

A data definition aqsociates an identifier with a group of
ables in a data ©blo Usino thies identifier name

v
'THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND F’ROF’RIETARY TO BJRROUG Hs
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11 SPRITE MOUDULE STRULTURE (Continued)

allows the data block to be referenced or SHARED

procedures in the module,
EFxample:

scanner
MoD

CONST line_lenath = 805
TYPE LINE = STRINC (line_Llenatn);

input_block
DATA

current_positicn l..line_ltenath
line LINE:S

next_char
PROC RETURNS CHAR?®

SHARES inout_block;s
COM statements co here MUOC»

CORP

aet_token
PRIC (token VAR TOKEN_TYPE)S

SHARES inout_block;
VAR current_char CHARS
COM =tatements go here MOC;

CORP»

nOM

The names specified in the CONSTANT, TYPEs

by other

and DATA» and

procedure definitiocns are knouwn throuohcut this module but

nct in  any others, For definitions in

the MIDs» this

cendition of beino known flLoceily? can be modified by the
use of the ANOWS List Specifications in the MID portion of

the SPRITE system proaram. (Se¢e section 12.%).
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12 MODULE INTEREACE DESCRIPIION (MID)

(o4 &2 X I T A o dad S el i e s

Each SPRITE proaram has associated with it a MID, T
is used to specify the allowable interactions am

modules of the procrams and to define names

which

used throuahout the proagram (proaram=local nhames).

he MID
ona the
may bDe

A MID may contain any number cof constant definitionss, type

definitionss declaration blockss DATA, FILE>s

PORT

block definitions., and module descriptions.

component may have associated with it a (KNOWS

Lis

or NSP
Each
£ (see

12.3%) that specifies which modules will know the names

defined in the component.

A NID is also a basic unit of compilation in the SPRITE

system.

Tre syntax of a MID iss

L o

| programs: / \

\__iddent___ _PRUG__N___________ component __ /. __ GORP
\_tnows_/ / \ M \
] i i
\__comment____ ___ ___ / 4

The syntax of compcnent is described by:

i

J

EN constant defini C1ON_ _ o

} \

N type definition o i

{ \i

PN data definition o o j

| \d

PN file definition . o §

| \

N declaration block _ _ _ _ o i

i \

A module description_ _ _ o o o o {

| \

N port definitions _ _ _ i

N
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12.1 DECLARATION BLOCKS

A declaration blocck may be used to aroup
constants typer and data defiriticns tcoether.

a sinale KNOWS List to be associated
ccmponente of the declaration block,

The syntax of a declaration block ijs:

This
al

come number of

altlows
l the

- W e o W D WS e G e

|

l e e e e

i / \

\N__DEC__N______ constant definition_____ e ~
\ / \_
IN__type definition_____ /)
[ |
IN__data definition_____ /1
1 !
IN__file definition_____ /!
} |
IN__port definition_____ 7/
§ i
IN__nsp definition______ /1
| }
\___cocmment______ /

12.2 MODULE DESCRIPTIONS

A module description formally specifies the

agiven mcdule cf the proagram. Efxactly one

descriptions must desionate where the proaran

the

interface of a

module

etarts., This

description hcuses the proaram entry point procedure. This
particular prooram entry point has no formal parameters.
AllL cther module entry point procedures may specify

perameterse.

formal

A module descrintion coentains an interface description of

every procedure that may be called from

other

modules,

Such a procedure is kncwn as an entry point of the module,

Procedures that may not be called from other
need to appear in the mocdule descriptions

modules
They
described in the MID for documentation purposes,

The interface descrintion of each entry point of the
specifies the name of the entry point and the namer

and type of each formal parameter of the

entry

Alscr, if the entry point is a functicn then the type

return value must bDe specified.

""THE INFORMATION CONTAINED IN THIS DOCUMENT (S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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12.2 MODULE DESCRIPTIONS (Continusd)

Tre wnse of the reserved word ENV_DEPENDENT allows the

modute to wuse modified typess 1066 PACKED

sym

bolicss

DISPLAY (see 13.1.2)2 EBCDIC (see 12.2.1.%2) and STRUCs or
PACKED STRUCs which use omitted or dicjoint tag
This implies that some implementation dependent effect is

fields,

egxoloited and that consequently the module may not behave
as intended in a different environment.
The syntax ¢f a medule description is:
]
{
\__modulesident__MOD_______ e e .
\__ENV_DEPENDFNT__/ \
__________________________________________ /
/
U P
i / \
! { entry point: |
N N procedure description____/_ . ______ DOM _ _
\_tnows_/ / AN 4 \
N__comment _ _ o / }
i
i
The syntax ¢f procedure descriptich is:
I
i .
N__procsident _ _ _ _PROC e
\ \__nrcc parameters__/ \N__returns__/ \
| { i
N EN T RY o e / !
|
H
The syntax of proc parameters igs
| e P e e e e e e e
{ / params: \ \
A N\N__ident__/_ ___ e type__/__ ) __
\__CONST__/ N__UNIV_ _/ \
IN__VAR__/1 !
\__VALUE__/ |

“'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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12.2 MODULE OESCRIPTIONS (Continued)

The syntax of returns is:

e - e wm am e

Note that the reserved word ENTRY signals that the
procedure is the proaram entry pointe. Gne and only one
procedure name in each MIO must be followed by ENTRY.

Also note that a KNOWS List may oprefix a oprocedure
description. This KNOWS Llist must Dbe a8 subset of the
module?s KNOWS Llist. The orocedure name is then known only
in the modules in i1ts KNOWS Llist.

The orders tyners access (VARes CUNST» or VALUE)» and
presence or absence of UNIV of the formal parameters must
match that specified in the procedure's definition. 1he
appearance of UNIV pbreceding a formal parameter type means
that the oparameter is universal. The use of a universal
psrameter relaxes type checkinc on parameter passino,

The SPRITE compiler will check that a modute meets its HMID
requirements

12.3 KNOWS LIst

Eech component of the MID may he prefixed by a KNOWS lList,
The KNOWS List contains the names of those modules within
the proaram which may accese the component. I¥ & component
has noc KNOWS Listr then all modules have access to it. If
an object is known by a modules then the module must know
all of the compenents used 1in the definition of that
object. HAKNOWS lists restrict accese to a component, A
module name may appear in a KNOWS Llist which precedes the
the description for that module. KNOWHS  Lists themselves
cannct apopear in modules. Alsosr module Llceccal definiticns
cannot be exported.

Note that the keyword ALL may be used to explicitly declare
that a proaram component is accessible in every module,
ALL 1s equivalent to a missing fNOWS Llist.
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ENOWS LIST (Continued)

ot
N
]

ik

The syntax of a KNOWS Llist is:

\ ALL / \_KNOWHS _/ i

The enclcsure symbols for {...modulesident...} are curly
braces. The use ot parentheses here will cause a syntax
error.

12.4 MODULE INTERFACE DESCRIPTIUN EXAMPLE

cempiler

PROC

{ ALL 3 «NOW

CONST
max_name_Llenath = 10»
symbol _table_size = 4Q»
data_area_size = 1007

{ scanners parsers codeoen )} KNOW
DEC
TYPE
RESERVED_WUORDE SYMBELLIC ¢ procs corpe fors vards
SYM_TAB_RANGE leosymbol _table_sizes
SYMBOL _TABLE_ENTRY =
STRUC
name STRING (max_name_Llencth)s
CASE is_keyword BOOLEAN
I1¢ true: werd RESERVED_WORDS
OR false:location l..data_area_size

won

ESAC
CURTS 5
cym_tab_block
DATA
symbol_table ARRAY L[SYM_TAB_RANCE]
OF SYMBOL_TABLE_ENTRY»
next_entry SYM_TAB_RANCES
CED?’
{ scanners parser ¥ HKMNOW
TYPE
SYMBOLS = SYMBOLIC ( ident» numbers reserved_word)s

TOKEN = STRUC
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12.4 MOOULE INTERFACE DESCRIPTION EXAMPLE (Continued)
CASE type SYMBOLS
Is ident» reserved_word:
table_entry SYM_TAB_RANGE
OR number: value 0.,.99
ESAC
CURTS S
{ parcers» codegen } KNOW
TYPE
ARITH_INST = SYMBULIC ( incs addr decs subs mpyr, div s
BRANCH_INST = SYMBUOLIC (¢ Llss» eqgls legr ctrs neqr aeq )
LABELS = 0..9953
{ parser )} KNQOWS
scanner
MGD
get_token PROC RETURNS TOKENS

{ driver }

KNOWS

get_next_csymbol PROCS

poM;

{ driver } KNOHWS

parser
MOD
parce PROC;

inttialize_parser PROC:

DCM»

““THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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12.4 MODULE INTERFACE DESCRIPTIUON EXAMPLE (Continued)

{ parcser } KNOWS
ccdedaen

MLCD

ocenerate_arith

aenerate_branch

agenerate_Llahel

P

ROC (opcode ARITH_INST,
addri SYM_TAB_RANGES»
addr2 SYM_TAB_RANGE,
addr? SYM_TAB_RANGE )

PROC (br_opcode BRANCH_INST»

Label LABELS)

PROC (lLapet LABELS )3

DO 5

{ driver } KNOWS 2 NOTE: a KNOWS (ist containina the
driver % modules¥s cwn name prevents any other
MO0 % module from accessinoe it. This may be

DOM?

GORrRP

start ENTRY;

desirable for the module containina
the prooram ENTRY points as is the
case hereg.
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12 DATA TYPES

Deta types describe classes of values and permiscible
crperations. There are four besic categoriss of data typec:
simpler acorecater pointers ard procedure pointer. Some

deta types may be modified. Type constructorse

define more complex types (acorecate types)

othere. SPRITE is a stronaly typed languaces;

heas an associatad type.

13,1 MODIFIED DATA TYPES

Basic data types may be mocified to allow ths
Modified data

control over their run=time representation.

are used to
terms of

each variable

proorammer

types may 0e¢ defined in the MID or in SPRITE modules that

are declared ENV_DEPENDENT (see 12.2) in

the MID.

Non=ENV_DEPENDENT SPRITE modules may access MID data blocks
declared withk variables of modified or non=modified types.
The type modifiers are PACAKED. DISPLAY, and MODULO. Use of

the modified typres makes the module (or preooram)

orn a particular machine or environment
gperation.

13.1.1 PACKED Modifier

The PACKED type modifier has two basic purposecs

1} to direct the compiler to cheose a
representation for the typer and

dependent
ite oroper

minimal space

27 te allow the actual representation c¢f the type to

be specified.

The use of the PACKED modifier shifts responsibility for
thke representation ot the type from the ccmpiler to the

proarammer» at some cost in ccde efficiencys

safetyr» and

ease of modification., Such a shift is justifiable wheres:

1Y it is necessitated by the existence of predefined

external interfacess e.0.» a machine

data format

(result descriptor)s or an interface controllied by
mechanisme outside the lanocuace (B8CT formats),

2) Data space must be conserveds even at the expense

of code space and time» CoQo2 in
bacse.
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12.1.1 PACKED Modifier (Continued)

NOTE: PACKED STRUCs are pot ENV_DEPENDENT wun

use a construct in their definiticn
(See 13.%5.3).

Examples:

TYPE
PACKED STRUC ch CHAR» b BOOL
Z PRO_STRUC is nct ENV_DEPEN

PKD_STRUC

#

STRUC CASE BOOLEAN
IS true: <ch_str STRIN

TAG_STRUC

i

R falses hx_str STRING

ESAC
CURTS»
4 TAG_STRUC s ENV_DEPENDENT

PACKED STRUC a BUOLEANSs
CASE a
IS true: v T1
OR falses: v2 T2
ESAC

PKD_TAG

CURTS ;
% PKD_TAG is ENV_DEPENDENT!

12.1.2 DISPLAY Modifier
IThe DISPLAY type modifier is used to specify an
reprecsentation for non=ncuative intecers, In pa
the use of charactere (see 13.202.1)

13.1.3% MODULO Modifier

) Eh R D e e o me wm e e s S

Tre MODULO type modifier specifiss the modulo bou
which a data object is to be aligned.

The syntax for the MUDULD construct is:

where non=mod=type is an indicant or any type w

not start with “MODULD" (e.c. “VAR junk MODULD 4

BOOLEANT ie incorrect). If non=mod=tyne is an

you may define that indicant either with cor withou
'THE INFORMATION CONTAIIKI’ED llglLTngr!;ngUt{AéNrTelry%gthF(DENTlAl_ AND PROPRIETARY TO BURROUGHS
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13.1.3 MODULD Modifier (Continued)
I'te integer wust be an integer LlLiteral in the rangae
109999, When weeneratincg ICMe for wuse by BINDER» this
integer wiltl be restricted to 2 or 4 (this recstriction does
nct aoply when the MCPVY] option it set).
Whenever the MODULU construct is specifieds the resulting
mcdulo is the least common multiple (LCH) of the specified
modulo value and the existine modulo of the modified type.
Thusr, the modulo for “MODULO * EBCDIC™ would be 6. This
means that modulos can never be lowered by usino the MODULU
construct. The modulo of an awvoredgate (a structure or data
block) is the LCM of the modulos of all ite <components.
For examples the mcdulo of
STRUC x MODULG 2 HEXs y MODULO 5 HEX CURTS

would be 60 (rememberino that the default modulo of a STRUC
is 4. This example illustrates that the user of oddball
modulos will pay a space penalty.
It is an error if the urdated modulo wvalue of a
stack=relative item exceeds 4» or if the updated modulo
value of any other item exceeds 9999.
Items with the same STRUC base typer but with different
moduloss are compatible.
Fcr exampler

TYPE BOOLEAN_MUD_4 = MODULD 4 BUOOLEANS

junk

DATA

strance_bit MOQULO 2 BIT;

TYPE INTERFACE =

STRUC

first_thing BOOLEAN

stranage_thina HMODULO 4 Qa.2

other_stuff STRINCG (8) OF HEX

CURTS

VAR X INTERFACES,

y HMODULO 8 INTERFACES Z x and y are compatible
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13.2 SIMPLE DATA TYPES

Simple data types are finite scalars» subranges of scalarss
and reals. A sinale ranage of values is acsscciated with a
simple type. This rance of values may be ordered or not.
It the values are ordereds the first value in the ranage is
the lowests subsequent values are monotonically increasina.

The finite scalar types are: bcoleanss symbolic rangese
integer rances» binary ranuess characterss Ditss and hex.
Arithmetic and ccmpariscn orerators may be applied to
integer rance values., Locical and equality operators may
be apolied tc¢c boolean values,. Unly wequality operators
(=»==) may be aopiied to uncrdered rances and characters.
ALl of the comparison operators (i.@.s=p ==p <p <=p 5=p )
may be applied to ordered scalars and strinogs of ordered
scalars,

132.2.1.1 Becoleans

BOOLEAN i a opredefined scelar type with two Lloaoical
values: true and falee.,. Boolean values are not ordered.

Bcolean operators are —» &» £&8» 1l 1)» #» =5 and ==, Their
semantics are described in Sectionse 19.1.1 and 19.1.2.
Other operaticns which return boolean values are the IN and
ccmparison operaters (see 19.1.2)o See altso 1b.1la20 for
the &3=» 2=, #3= variations ¢f the assionment statement.

Examples

VAR comolete BOOLEAN 3= falses
not_bit BOOLEAN;

>

WHILE ¢complete

ph
net_Bit 2= trues
IF token = "“NOT®
THEN not_bit 3= false;
Fl

0D»
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Bcolean Denctations

Becolean denotations are symbolic constants which are the
reserved identifiers:

true
false

13.2.1.2 Bits

Tha type BIT i¢ similar to BOULFAN» but has a particular
representation on the machine == a sinale pit. BITs that
are declared consecutively are allocated concecutive Dits,
The crder of allocation within each dioit is most
sjonificant bit firsts 1e@or Bs  4» 2 1l Boolean
operations and dencotations are aoplicable to BITs» except
that BITs may not be pointed to and may not be passed as
VAR parameters in SPRITE procedure calls. BIT is
compatible with BOULEAN, but not equivalent.

12,2.1.% Characters

CHAR and EBCODIC are predefined scalar types. Their rance
of vatues is the character set accepted by the
irplementation, EBCDIC has the collating sequence of the
machine c¢cn which it is implemented; the rules concerning
ENV_DEPENDENT (see section 13.1) apply to EBCHIC,

It i more convenient to use c¢eclared data as STRING (1)
(see 13,3.2) instead ¢f CHAR. A CHAR denotations» or source
text representationr, Lloocks the same as a STRING (1)
denoctations program context determines the interpretatione.

CHAR wvalues may be compared for equality only, The
applicable ogperators are = and ==, ALl ¢f the comparison
"operators may be applied to EE8CDIC.

A character denctation has tne form:?
'1<Char>ﬂ

The qucte character (%) itzelf is represented as twuo
ccnsecutive quotes.
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130201‘&

Character Denoftations (Continued)

Exampless

Vtx"

94
a

ﬁiﬂ

AL LIl 4]
Integers
There is no predefined inteder scalar type. Subrances (see
13.2.2) of the intecers may be defined. These provide a

machine 1Indenendent description of inteoer data. No
intecer may exceed its defined maxinmum or minimum rance,

Examples
TYPE INT = =999,.999
INT» a user composed indicant namesr describes the range of

integer value that are expressible in three decimal digits
and a sion.

The monadic operators + and = and the dyadic operators REM»

5 [» *p» = <p» 3, <=y >=y =5 and == may be applied to
irteager values., (Sge aleo 14e.1.2» for +2=p =iz, w3z, L=
). ~Their semantics are described in Sections 19.1.1 and
19.1.2 The standard operator tabs' may be used to

determine the absolute value ¢f numeric data.
Examples:
count +:s= 1

index_ini
new_numb

2 + 9
fint_var)/19

s =
o0
it
» N

An integer denotation is a numeric Literal represented as a
decimal digit sequencer optionally preceded by a sian ( +
or = Jdo.
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Iinteger Denotations (Continued)

Exampless
=99
227
0

12.2.1.5 HEX

HEX is a predefineds, crdered scalar type ranaina over the

hexadecimal values 0 throuch F.

fre compariscn operators ( =, ==s <p <=
toaical operators (Rs i» #, =) may be appnlie
type HEX and to equal lerath strincs
semantics are described in sectiocn 19.1.2.

=PSRN ¥ TRy

A HEX dencotation is a character literal in t

> >= ) and the

d to values of

of HEX. Their

he rance *0" to

9% and YAY to YF¥. The character 1S coerced to the

hexadecimal value 1t represents when context
12.2.1.6 Symbolic Rances

A symbolic rance consicsts of one or more

reoresented by distinct identifiers, A

description must be prefixed by ORDERED or
syntax of a symbolic ranoe descrintion is:

~

_URDERED__/

i
|
IN__SYMBOLIC_ ( \___symbclics:identifier
\

The SYMBOLIC ranae is unordered. 1f ORDERED
value of an identifier 1i1s tlese than' th
identifiers succeeding it and 'greater than?
icentifiers oprecedina i1t. Symbolic ranoe

nct be wused in defining ancther symbecl
symbolic rances must have unique i1dentifier
the range 1is (ORDERED» they may be used
subrange. No two symbolic rancee are

compatibles all are unique.

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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13.2.1.6 Symbolic Rances
Examples:

TYPE
STATE
DAY =
MONTH

P - 5 = S g 4

Symbolic range values

and =~= 3}, When
orerators ( =

mzp <»p

(Continued)

=  SYMBOLIC
ORDERED (mens
= URODERED {(jans

aucey

waitina» stopped)s
thurs. frirs sats sunde
mars aprs mays juns juls
ccte nove dec);

(executinegs
tuer, wWeds
febs

septs

may be compared only for equality ( =
the ranace is ORDEREDs, all of the comparison
<=p > »= ) may be used. A symbolic

rence value may appear as the left operand of the IN
operator {(see 19.1.2).

symbolic Rance Denotations

A symbolic range denotation is a symbolic range value

(identifier)
Examples:
sat
executing
1392'197

The syntax

|

i

\_PACKED__SYMBOLIC__  _\
\_GRDERED_/

chosen from the

PACKED Symbolics

for PACKED

sympolic rance description.

is:

csymbeolics

value__/_ )
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13.2.1.7 PACKED Symbolics (Continued)
packed scalar value
i
}
i
N scalars ident AT Y er o
\ / \
\__ = _censtant sexpr___/ i
{
{
b A PACRED symbolic is wused to assian specifics internal
5 representations to each o¢f the scalar values. PACKED

SYMBOLIC types are not ordered; PACKRED ORDERED types are

ordered,

Thre internal representation of the scalar valus 1s
by a succession rule or an optional constant expression.

The first scalar is represented by the value 0.

scalars are represented by consecutive hexadecimal

e

Use of the optional expression overr

1des

the =

defined

Succeeding

values.
uccession

1 rtle. The hexadecimal equivalent of the sxpression's value
from th
Suyccessive commas

! is used and the succession rule resumes
until another expressioh cverrides it.

increment the internal value without assioning

symbolic name.

The override exoporession may be either

at value

it to a

an inteder constant

or a HEX strina, If it is an integer constants, ¢t
is converted to its hexadecimal equivalent,

Examples:

TYPE ENTRY_POINTS = PACKED ORDERED

(read_entry» 4
write_entry» %
error_entry = 9> %
abcrt_entry» %
stop_entry = 20)» %

CNTLS = PACKED ORDEFRED (nulses
ff =
%4 nul=0s stx=22 eot=4s cr=0 in

Tre scalar occcupies as many four=b

necessary to contain the maxiwsum internal

hex value

hex v

alue

hex value

hex v

alue

hex value

STKes
"Cﬂ,

et X»
cri

he: value

of 0
of 1
of 9
of A

4

eots

internal hex

it diaits
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13.2.2 Subranae lype

Mo o2 e o em

Irteaer subrancges and symbolic subrances mway

Tte wvalues c¢f a subranoe are ordered.

subranue of a symbolic range the lLatter must
HEX> BOOLEAN or

Subranges of BIT» CHAR» EBCDIC», REAL»

PACKED symbolic type wmay not be defined.

T

be defined.
o describe a
be ORDERED.

T he tyoe

description specifiess in orderes the minimum and maximum

values in the sgubranoe. The syntax of a cubranoe
description i¢s
!
' e
\__constant:simnle expr__ .. __constant:simple exor_______ T
\
{
i

The types of the expressicns must be equivalent,
is the =ecalar on which the =ubrance s

Thig type

defined (the

"parent®). The bounds o¢of a <subranae description are
includes all

evaluated at compile~time. The subranoe
values of the parent scalar within ¢the

given bounds

Either Limit may be signeds but the lower bound must be
aloebraically less than or equal to the upper bound in the

crderinag of the parent type.

Subranges tnat have the same parent are compatible. The
relaticnshios betwesn cempatible subranges are
disjointnesss» overiapes and containment. These

relationshins determine type restrictions

Examples:

D.omax_size % describes the rance of
% 0s1r2rsnesrMax_size.

Xl 2 # describes the rance cof
A =2 =2p5=1s021r2» 3.

inteoer values

inteager values

as

EYY

mon..fri » describes the ranoe of weekdays mon
Z throuch frigiven the ORDERED symbolic

4 rance in 1%3.2.1:6.

The operators that may be ueed on subrance values are  the
subrange type

same as permitted on the parent type.
rénce inquiry or subrance expression may

appear as t he

riaht operand of the IN operator. The left operand must

have the type of the parent scalapr or
'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTKAL AND PROPRIETARY TO BURROUGHS
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Subrancge Operations (Continuad)

subrandgee.
Examples:

VAR ir j» & INT:
IF i IN  j..2%k

A  subrange cdenotation s the same as a denoctation of the

parent type.
Examples:

25

=3

thur Z see type DAY in 1%2.2.1.6

12.2.2.1 DISPLAY Inteaers
The syntax for DISPLAY types is:

\N___DISPLAY____integer csubrance:finite scalar

The DISPLAY nmwcdifier is used to desscribe

type

\
|
{

non=neocative

intecers that are to be stored as numeric characters. Any
arithmetic cperation may be oerformed on DISPLAY items.
They may be coerced to non=dispiay numbers and vice versa,

They may be coerced to strings and vice vereca.

A  common

use of the DISPLAY modifier is to provide a trancitional
data type for the conversicn of a numeric character string

tc a number and back.
Example:

TYPE
CHAR_NUM
FONUN
0ISP_FONUM

STRING (5) OF CHAR»
06.99999>»
DISPLAY FONUM:

fohn

i
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13.2.2.1 DISPLAY Integers (Continued)

VAR inls in2 STRING(S) OF CHAR»
output CHAR_NUM»
resutt FONUH

result 3= FONUM (DISP_FONUM (inl)) + FDNUM (DISP_FDNUM (in2)
Z casts string to number

Z (if ovoszible)r, to allow
# addition of numeric chars

ocutput = CHAR_NUM (DISFP_FDMNUM (result))d:

4 casts number to strina of

12.2.2.2 Binary Intedgers
The syntax for binary types is:3

% numeric chars for printing

\N____ BINARY __ ¢ _ _number_of _bits: integer exor__ ) ______
\
_____________________________________________________________ /
/
N e e e e e e e e e e e e
\ lwbs upbs / \
\_ RANGE ____intecer exor_____ oo _inteager expr_/ |
|
|
|

The binary type is used to cescribe non<=necative integers

which are expressed in binary rather than

decimal . The

first integer expressiocn specifies the number of bits the

type is to occupyr which must be evenly divisible

¥ser he Bs 24» 52,

by four

If no RANGE part is specifieds the bounds of the type

default to 0 and (2 #** number_cof_bits) =1,

specifiedr its upper and lower bocunds must fall
default rance. The wmaximur rance allowed
Therefore the maximum is 56 oits. This maximum

When a rance is
within the
(10*%x16=1).
1 checked,

Binary intecers are ordered. All arithmetic and comparison
onerators may be applied to trem. Binary integers may be

converted to decimal intecgers and vice versa.

mixed in the same expression.
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13.2.% «Reals
REAL and LONG_REAL are predefined simole types., Values of
these types are flcating point numbers and are ordered.
The ranace of wvalues (i.e.r» size of the exponent and
fracticnal part) is imolementation depnendent,
Real Operations
The operators for REAL wvalues are the same operators
(excluding REM) as for intedgers.
Real Dgnotaticns
A REAL denotation has the forms
i
I
N__inteoer___ o __ _iNteOer
N inteaer___/ \
N__ o+ __/ {
\_ = _/ i
The meaning of the 'E' preceding the exponent is ftimes ten
toc the power of%. No blanks are opermitted in the
denotation.
Examoles:
1.7%2
“2.0
0001
1,2E8=2
+1.0E9
3.1415927
12,2 ACCRECATE TYPES
Agarecate types are characterized by the comoonent typels)
ard the method of oraeanization. The aocrecate types are
arrayss strinase, structuresr cets and transtate_tables. An

accrecate tyope
its own definition.
being defineds
definition of 1.

indicant
Howevers

the type

if T is
PTR TO T

must not appear asc
the

a component in
aocgregate tyoe

may appear in the
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Arrays

An array is an n=dimensiconal collection of components of
the =ame type, The compcnent type may itself be an
acareocate type. A component is selected by subscriptino,
The syntax of an array description ijs:

i
| / index: \ cempenent @
\N\_ARRAY__ (

where the index type is any finite scalar type. That is»
the index is & scalars poscsibly unordereds, with a finite
number of values., Equivalence is required of arrays in all
contextse. An array may be cast from a compatible type to
obtain ecuivalence, Compatible arrays have equivalent
cemponent typese the same number of indicess compatible
corresponding indicess and the same humber of elements in
each index. The nusber of indices represents the
dimensionality. The number of dimensions must be in the
ranoe 1..10.

Examples:

Given the types DAY, MONTH (defined in 13.2.1.6) and INT»
the declaraticn

ARRAY [DAY] OF INT

describes a vector of seven objects of tyoe INT, The
tectlowing declarations ars some possible equivalent
representations of fyearst,

ARRAY L[MONTHI OF ARRAY (1..5, DAYI OF INT
ARRAY [HMONTHI UF ARRAY {1..51 OF

ARRAY (DAY OF INT
ARRAY [MONTH» 1e¢.5» DAY DF INT

Array Uperations

Fcuivalent arrays may be compared for equality (= and ==),
The operators allowed on array elements are those permitted
on the element type.
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=

rray Dengtations

An array denotation has the syntax:

|
i
i
\ { __\N___element valuezexcrescion___/

Centext determines the denctation's type

o If necessarys

the element values are coercec to the array comoonent type,

The number of values must be identical to
elements in the array.

Exampless

{0r0e1523%8) % denotes
%4 inteaqer

{01sC»,03,00,1-0)»00,0-,1113 % denotes an array which

Z is the
% matrixe

Subecripts

the number of

an array of five
elements.,

ix2 identity

A variable wmay celect an element of an array Dby

subscripting. This element may be any
includinag anocther array or a structure,

[3

subscripted variable is:

2

i
{
l / csubscript: \
\__array:primary f \ expr /

The type of the cubscript exprescion must
with the correspondine index type in the ar

defined type
The syntax of a

be compatiblse
ray description,

The number of subscriot exporessions must be the same as the
number of declared indices. The order in which subscripts

are evaluated 1s undefined.
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A subarray of an array may be selected by clicina. &licing
selects part of an array instead of a <¢inale element. A
slice may only be applied to the last dimension of an
array. The syntax of a slice is3
[
{ array: start index: stoo index:
\N__orimary__ [ __simple éxpr_____. oo ___simple exor_____ I
\ / \
| numb elems: i i
\N__ ¢ __simple expr__/ !
|
|
The form [i..j} means that the slice selects all of the
array elements from index i throuah index j. The resultino
array contains €j = i)+1 elements. Ite type is ARRAY
[i..j) of <elem type>.
i The ferm fi:2j} means that the siice selects | consecutive
array eolements becinning with the element at index i,

The boundes of the slice must be constant.

FIND statement may be an array

% The bounds of the slice may be variable,

Examples:

TYPE SEVERITY = SYMBOLIC

VAR x1 ARRAY [l..5) 0OF REAL»
XZ ARRAY [19030? 0093] OF INT’
X3 ARRAY [1..101 DF REAL»
smoa ARRAY (DAY} OF SEVERITY:
x1 €23 2= x2 [30-0) %+ x2 €is max{j» 2=n)
cmog Lthurl := hazardous;
e [120.031 2= [0,0,0r1137 Z x2 (12,01 ==
2 x2 [1»221 2=
X3 L1..51 = x1i A ox3 011 = x
4 ox3 £21 1= x
A X3 [2] = x
hoatc.

UTHE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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13.3,2 Strings

A strine is a8 sequence of characters. STRING is a tynpe

constructor much like ARRAY. The syntax is

|

{ integer

| constants
\__STRING__ ¢ __simple exor__ )

\__OF

strinag bace type

i

|

O 1 1 20
|

EN O HAR o e e e
!

N LEBCOTC o

The length of the =strino is specified by
Strings may be
any Lenoth up to 499,999 bytes for characters

expression wWith a positive inteaer values
999,999 diaits for strings of HEX.

CHAR is the default STRING base type.

\ elementistrine 7/ \
base type___7/ |
!
i
i

a constant

and up to

Strinas of the same lencth and base type are equivalent,

Strinas of compatible base types <(and possibtly

leneths) are compatible.

"“"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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13.%.2 Strings (Continued)

Exampless:
STRING (132)

STRING (80) OF HEX

Strinog Operations

Strincs may be compared for equality with

= and ==, T he

relational operatecrs ( < 35 <=p >= ) may be applied to

STRINGs of EBCOIC or HEX to test order,

{f the string

operands are compatibles hut cdiffer in lencths the chorter

is coerced to the lenath of the lonocer.

The louical ocperators (=5 &s ls #) and their correspondina
assianments (8:=zp, 12:=» #:=) may be apolied to STRINGs of
HEX. They perform the usual bit=wice cperatiocns on their
operands. There are two restrictions placed on t he

cperandse.

1. Both operands must be of the same lencth

2. Variable lencth strincs must be 100
in lenoth

digite or less

If either of these two conditions is violated, a compile

time or run time errore as appropriater, will

Strines may be concatenated with the plus
The lencth of the result is the sum of the
operands.

be denerated.

operator (+),
lencths of the

Strinags and displays may be concatenated, In this case»
the compiler will coerce the dicsplay tc a strinoc of its owun

lenoth with the base type of the counterpart

string.

The standard functions *index'» 'index_any'» 'index_inc?

and 'index_none! (see Appendix A) may be used
values of strinos., The standard function
Appendix A) may be used to determine the size

including parametric strings (see 15.3).
String Selection (Substrines)

P P N ooh el e o LR~ S NS A

A strino selection is similar to an array

returns a specified substrina when used as a

te test the
"lenath?! (sege
of a strinas

subscript. It
part c¢f an

expression or a reference to the specified substrinc (on

the Left hand side of a strinc assianment),.
F'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURRQUGHS
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String Selegction tSubstrings) (Continued)
A substrina may be extracted from a string by the operators
23 or .. {*) as followse:
}
I string: etart index:
Nn__primary__ [ _ _simple exX0r _ )
\ numb elems: / \
IN_ 532 _simple exor__/1 1
{ | §
v | stop index: {
N__ se __simple exor__/ i
]
§
The simple expressions must be of an inteaer subranae type

with values areater than zero.

The form ([i:2j3 means that the substrinag
begins at the ith element of the strinc and
leno.

* Thre form (i..§j) means that the substring
becins at the ith element and includes

elements

The
the strinoe.

Substring

A

throuch the jt

form {i} produces
strino of
f£i2:¢13 or (i1..113

to be extracted
is elements

to be extracted
all subsequent
h element,

the base type of
be extracted by

a sinale glement of

lencth 1 can

selection may follow any strino expression.
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String selection (Substrines) (Continued)
Examples
buffer L[?73::81 2= ® "3
text s= card (13372135
result £iz:j) ¢= descriptor Thkoold [10ends
% descriptor is a strindc,
% descriptor fkeoll 1s a substrina
% from position k throuoh position
Z L of descriptor. ,
4 deszscriptor [k..t1 [1..n) is a
% substring of that substring from
% position 1 throuoch n.
VAR strina STRINCG (96) = "ABCDEF®™»
str STRING (3)»
ch CHAR
str := string (2::3]; Z str contains the substrino "BCD"
str = strino [23:231 (317 % str contains the e¢trina 0 *©
% where strina {23::23 is a substrinoe
Z of strings strina £22:3] (2} is a
% strine element of strina [2::3]
str 3= Yabecd™ (2::11; Z str coentains the string "b©
strine Copversions
Truncation shortens a strino to the Lenaoth of the
destinaticn strinog and checks that the *runcated characters
are all *blanks', '‘Blankfill' Lenathens a2 string to the
lenath of the destination string by insertina 'blanks?,

Truncation and blankfill both

occur on the richt end of the

strino. The fblank? <character depends on the string
element type:

glement typs blapk

CHAR won

EBCODIC wow

HEX hex zero (0}

A strina denctation

has the form:
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String Denotaticns (Continued)

B L kT reaep—

\ v \ _tharacter _ / "

The +type of a strina denctation is STRING
EECCIC,

The quote is repnresented within a strinag denctat
adjacent quote symbols. There is no emoty str
STRING must have a positive lenoths; i.eer %% is
strinc, :

A sinale character in quotes is type STRING (1)
The coercion STRING (1) 0Ff EBCDIC to £BCHIC
occure whenever context requires ite.

Examples:

® P
“This ic a strinag.,®
nyzﬂ

"""Hello’h" he S‘aido'v

{(See also 131.6 and 15.%» psrametric types and
type definiticns).

13.3.3 Structures
A structure is a collection of cecmponents called
A field may be of any types» including anothe
types. The associated 1dentifier names t
Separately described structure types are not eq
compatible. (See 12.9).

The syntax of a structure description is:

\_PACKED_/

""THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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123,53 Structures {Centinued)
field
i
! U S
i / field name: \
PN \____identifier____/____type__ __ ___
I
\___CASE___tao field___Is___variants___ESAC

The Predefined Taentifier ®*filler® denoctas an unuced field.

It may be used as an identifier anywhere i
definition or a data declaration (see 18.1)

n ] structure
o The parts cf

the structure or the fields in the data definition

icentified Dby “filler®™ cannot be referenced

. "filler™ may

be used any number of times in a cgiven structure definition

or data definitione.

Use of the Predefined 1identifier "fille
structure definitions or ‘dsta blocks wi

Errors,
Example:
TYPE JUNK =
STRUC
first_part 0..99
filler STRING
goodies BOOL EAN
filler CHAR
filler 0..9999
CURTS

Reminders The compiler generates its own in
(cr pads) as neaeded. In the aboves ex
allotate 1 diagit after "gocdies"™ to put the

addresss, and it would allocate 3 dicits a

“filler™ to make the size of the structure m

““THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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Variants (Continued)

The syntax for taa field is:

taa field
|
|
PN
i

IN____omitted tac

ncrmal tac

| taa

\ identifier

omitted taag

l taag type:s
\ finite

d

|

| tac
\

identifier

_normat

isjoint taug

D D e D T G ST T e G e S e e S I e e S I e G XD IR R e e WIS G G G G MR e e G M A e 0 £

\
__________________________________________ |
N\
__________________________________________ |
A\
i
tag type:

_________ finite scalar tyove___ _ _ o ______
\
i
i

scalar tYDe o
\
i

|
\

Use of omitted or dicsjoint taas requires that the type be

defined in

applies whether
(See 13.1.10.

unpacked.

ENV_DEPENDENT module or the MID. This -

declarino structure is PACKED or
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Variants (Continued)

The syntax for variants 1is

|
| OR o
L o \
LI / \ i
(I ] variant labels: { |
NoAN__N__valtue cotllection _ _/ % @ /
N P / \
I / variant alt: \ | {
\_\____field_____ /_/ i
{
]
value collection
|
{
N N o N
# \ oo simple exopr /

The Llist of variant alternative fields may be emptye.

A variant label is a constant expressioh

ccmpatible with the tac field type. 1
ocrdereds 3 subranae of labels may be used (=*
part oroups several mutually exclusive alter
alternative i¢ a field List. The value ¢
specifies a particular variant alternative f
taoc field of & variant part msy be any finit
ie» it may Dbe BOOLEAN, symbolicr subranue
BINARY» HEX or SET (%), The variant Labels

whose type s
f the type is
). The variant
nativesa. Fach
f the taa field
ield List., The
e tyoe. That
¢ CHAR» EBCDIC,

are possible

values of the taa field. There need not be a variant

alternative for each possible vatue of the t
tau field can be accessed like other fields.
a normal tac field must precede assicnments

ac field, The
Assiaonment to
to any field of

the associated field Llist. Normal tao field assianment
will set the fields in the variant part to an uninitialized
state.

¥ References to a variant alternative field cause a check of
the taa field to ensure that the referenced field ie in the
active variant., . If the tag field dces not have the value
of the variant whose field is referenceds, a run=time error

results.
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Varjants (Continued)
Thre wvariant part allcecw selection of fields by case and may
be one of tnree forms: normalr, disjoint tac or omitted
tag. In the ncrmal forme the tag field is allocated as the
firet TField in the variant part. If the tac field type is
disjointrs the taa field ididentifier must be declared
previously in a non=variant part of the structure. for
example:
PACKED STRUC
b BODLEANS,
r REAL»
CASE b % variant part with
IS true:s i 1laol0 % disjoint tag
GR false: j =10.. 0
ESAC
CURTS
1f the taa field identifier is omittedr no taac field s
allocated and no tag field velidity checkina is performed.
The type is‘used tc preovide context for the variant labels,

Fer examople:

PACRKED STRUC
CURTS

Examples:
STRUC

resim REAL
CURTS
STRUC

year 1.2099>»

month 1..12»

day 1.-21
CURTS
IQCLASS = SymMBOLIC
STRUC

name STRINGC

idtype SYMBOLI
LASE classe

IDCLASS 4

CASE BOOLEAN Z omitted tag
IS true: numeric_strina ALFA
OR false: ~ordinal NUM_ALFA
£SAC
% describes a structure
%2 of two REAL fields named
Z 're' and 'im' representing

%2 a cemplex number.

/ describes a structure of

%2 three integer fields
2 representing a Greoorian
%2 date.

(consteidentsvarbleproci;

% describes a structure
10)» Z which mioht be used in a
C (intsboolereald)s, % compiler: it croups
tecaether information
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Variante (Lontinued)

i€ const: values

VALUE %

about an identifier.

OR varbt: vkind SYMBOLIC (actualsformal)s
vaddr ADDR_RANGE»
initval VALUE
OR preoc: CASE pkind DECLKIND
IS standard : key 1..10
OR declared 3 paddr CODERANCE
ESAC
ESAC
CURTS
STRUC
CASE b BOOLEAN
[S true: r REAL
OR false:
£SAC
CURTS

of the same
The

Structures
with = and ==,

are those permitted on values of the field?'s

A structure denctation

o s e e e

P S,
~

Ccntext determines th
values are ccerced
correspondinag fto a ftaaq

For a structure dencta
value representing the
included.

Examples:

{2777» nils truel
F'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTI
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE QUTSIDE
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structure fields
type.

tyne may be
operators altowed on

has the syntaxs

g2 type. If necessarys the field
to the required type. The expressicn
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an omitted tagr a
context must be

tion whose type has
type which provides

% denctes a structure of

42 three fielde: intecers
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(Continued)

Yo o o i mh MR Ml als ot owm e uw mD s i om Ea

% pointers

{3,010025.022.5)0" %% {multsdiv}] % denctes

and poolean.

a structure of
%2 four fTields:

inteaers

Z array of % reals»

%Z characteres

and a set.

Field selection
A variable may cselect a field of a structure. The syntax
is:
|
|
N structurezprimary ___ __ o . ___ fieldsidentifier____
\
§
i
Examples:
Given:
VAR new_ret INTER_PROC _REF
Wheres
TYPE INTER_PROC_REF = PACKED
STRUC ‘
CASE destination J_TARGET
S intr_dest : dest_block BLUCK _NUHM,
dest_Llabel LABEL_NUM
OR extr_dest : external_ref EXTERNAL_NUHM
ESAC
CURTS

Hence the followine

new_ref.dest_block
new_ref.dest_Llabel
new_ref.external_ref

field selections are valid:

13.3.4 Sete
A set 1s a arcup of discrete valuess which are called the
elements of the set. A set value may inciude from zero to
256 elements. The syntax of a set description is:
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13.3.4 Sgts (Lontinued)

base:finite scalar type

The base type specifies the type of the set elements, ihe

hase type is

any Tfinite scalar type. That is» the base

type is a scalar typer possibly unordereds with a finite
number of values. The maximum number of elements the base

type may contai
elements in a
the base type.

Exampless

n is 296, The poscible number of distinct
ctet is restricted to the number of values in

SET OF sYMBOL

SET OF 1..

Ecuivalence is
cast,

10

required of sets in all contexts except a

* A set may be converted to a compatible set (i.e.r with a
compatible base type). Cocnversion is possible only if the

cast base type

Elemants of a

tincludes® the base type of the aroument.

set must all be type esquivalent., The base

type of a set value must be procvided by context. The Lleft
operand of the set IN ocoerator must be equivalent to the
base type ¢f the riaht operand.

Set operators a
operators *p

re the monadic operator = and the dyadic
+p =p e =5 wzmp Dy 3=p» <p and <=, Their

semantics are deecribed in Sections 19.1.1 and 19.1.2-

Both operands must have ecuivalent base tyoves. A set may

be the right o
ie a scalar val
Set Dengtations

Set denotations

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS

perand of the IN coperatcr. The left cperand
ue of the set's base type.

have the form:
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13.2.5
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-

The type of a set denotation is determined by context. The
elements are coerced to the hase type if necessary. The

elements may be variable or ccnstant. The empty

set

is (2},

The range of wvalues may be wused if the base type is

ordered.
Examples:

{slashes #2"» chr, CHAR (id [52:11) 3}
{prime (i)s 2%i}

ch IN {"a%s, "Dh¥s» “c¥sp " xTp "2z%})
{tues}

{}

TRANSLATE_TABLE is a special puroose opredefine

name. It 18 an aocrecate type indic
TRANSLATE _TABLE is uced only in constructina tab
with the ‘'trancslate' standard function. T

d indicant

ant
les

he

name.

for use

actual

representation of thic table is defined by the underlying
@ Creation

machiner and impcses certain restrictions on th
and use of ocbjects of type TRANSLATE_TABLE,

Nc operations cther than assianment are defined for objects

of type TRANSLATE_TABLE.

Denotations for objects of type TRANSLATE_TABLE do not

exist. Howevers a constant of type STRING (256)

GF

£E8CDIC

mey be coerced to type TRANSLATE_TABLE in initializations

cniye.
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h D e i e i

\ A T _expression__/

— — —

- ——— - ——— ——— -~ —— — ——— S —— —— - ot b

- —— S e — - — —— . — ot o o} e}t

/ \
I
{
I

The type of a set denotation is determined by context. The
elements are coerced to the base type i{if necessary. The
elements may be variable or ccnstant. The empty set is (}.

* The ranae of values may be wused if the base type is .

ordered.
Examples:

{slash» "2", chs» CHAR (id [5::11) 3}
{prime {(i)» 2%i}

Ch IN {"a"; “b"} "C"’ “X“,‘ "Z"}
{tues}

{}

13.2.5 Translate_tables

————— iy s o

TRANSLATE_TABLE is a special puroose opredefined

indicant

name. It is an aggrecate type indicant name.
TRANSLATE _TABLE is used only in constructina tables for use

with the 'translate' standard function.

The actual

representation of this table is defined by the underlying

machines and impcses certain restrictions on
and use of cbjects of type TRANSLATE_TABLE.

e e W e s o e e o

‘Creation

Nc operations cther than assicnment are defined for objects

of type TRANSLATE_TABLE.

- S - =S s . -

Denotations for objects of type TRANSLATE_TABLE do not
exist. tHowevers a constant of tyoe STRING (256) OF €EBCDIC
mey be coerced to type TRANSLATE_TABLE in initializations

only.
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The followina restrictions apply to the declaration and use

of objects of type TRANSLATE_TABLE:

1) May only be declared in dsta blocks or as

STATIC local

variables; they may not be cenerated (via the GENERATE

statement).

2) May not be used as a compcnent of an avarecate type;

they may be the referenced type of a pointer.

Example:
DATA

% where e_to_a and a_to_e are constants
Z of type STRING(Z56) of EBCDIC

ebcdic_to_ascii TRANSLAYE _TABLE
ascii_to_ebcdic TRANSLATE_TABLE :

N

PROC;
VAR a STRING(B)»
e EBCDICS
a := translate (e» ebcdic_to_ascii);
e t= translate (asr ascii_to_ebcdic);
CORP
13.4 PCINTER TYPES

e_to_a»r
a_to_ej

A pointer is a reference tec an object of some particular

type. Pointers to BITs are nct allowed. A
mey be associated with the referenced
syntax is:

UTHE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHQUT

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

storace Llevel
(#) o The

PAS 1968-t1 REV 6-73




198B% 49992

B2000/3000/4000

Burroughs Corporation @
SPRITE REFERENC

COMPUTER SYSTEMS GROUP
PASADENA PLANT

£ MANUAL

REV. A PAGE 58

PRODUCT

COMPANY CONFIDENTIAL

SPECIFICATION

13.4 POINTER TYPES (Continued)
|
i
N_PTR e e e e e e e
N_TO 7 N__CUNST__/7 N__EXTERNAL
N__VAR__/  \__LOCAL___
COMET indicates that the pointer has
tre referenced objects that is» the
used but not chanced., VAR indicates t
accesss that isr the object's value ma
default access is VAR,
* The storaoge lLevels are:
Level name meaning
LOCAL referenced object i
storage location
EXTERNAL referenced cbject i
storacve location Lo
A pointer may not refersnce data st
tLOCAL s towest) than the level
referenced type. The default Level ics
* Fcuivalent pcinters have the same L

and a2gauivalent referenced types.

Parametric STRING types may pDe used as

pcinter variables. When this is
veriable may take on wvalues which 'r
different leroths as lLocng as they ar

the parametric typea.
Examples:

PTR TU A_STRUCTURE

=~

4

PTR T0 ARRAY €1..51 COF BUOOLEAN %
4

referenced:type__

- \
/ )
{
!

read=only atcess to
object's value may be
hat it has read/write
y be chanced. The

s in a temocrary

static
the prodcram

§ in a
cal to

lovwer
its

cred at a level
associated with
LOCAL.

access

evels the same

the base
the cases» the pointer
eference strings of
e all compatible with

type of

describes a pointer
to a structure.

describes a pointer
to an array of BUOOLFANs.
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Pointers of ecuijvalent types may be compared
with = and ==, The standarad functiocn f%ptr?
returns a pointer tc its parameter. Ho other

are definede.
Pointer Denctations
The only pointer denctaticon is the constant

nit

Tpil? ie a reference to no value whatscever.
ecuivalent to any pointer type.

S e wo o oo e @ we e e

A variable may select the value referenced by
The syntax is:

for
(Appendix A)

equality

operations

Its type is

a

pointer.,

A run-time errcocr wWill occur if a dereferenced pnointer is

undefined or has the value "nil?,

The function 'ptr?' produces a opcocinter vatues;
inverse of dereferencino.

Examplec:
DISPLAY subrange <==> subrancge

1. TYPE LIST_PTR = PTR TO LIST:

TYPE LIST = STRUC
CASE key NODEKIND
IS atom: s STRING(10)
DR Listes: heads
tail LIST_PTR

it

# LIST*s description

7 may not contain a

7 field of type LIST»
Z but may have a type

7 PTR TO LIST»
Z i.e. LIST_PTR
ESAC
CURTS»
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Dereferencinag (Continued)
VAR pr PTR TU INT»
i INT 2= 1
i INT3

prag +:i= 1
i = pras Z j has the value 2.
2. TYPE
SEGMENT _DICTIDNARY_ENTRY =
STRUC
seament _number STRING (2) OF HEX»
overlay_call_count 0.0.99»
quick_cverlay_addr_kd 1oe3232»
quick_overlay_status STRING(1) UF HEX»
tow_order_disk_addr 12.99999»
seament _size 000999999
CURT S
TYPE

SEGMENT _DICTIONARY = ARRAY (1..20031 UOF
SECMENT_DICTIONARY_ENTRY

TYPE
COLD_START_INFU =
STRUC

mem_dump_addr " 1.65553255 f
mem_size_in_pavges 1oo1334> |
sec_dict_ptr PTR SEGHMENT _DICTIONA
CURT &% : 1
|
|
VAR cold_start_info COLD_START_INFO i
VAR work6 1..9999993; ;

workei= cold_start_info.seoa_dict_ptrdl2l.seoment_size/1C000;

F-3 A G- A T - R b ame A dmm wn we v w e e e o

Variables of type opointer (but not pointer to procedure)
may be initalized at compile time. The address of the
referent must be determinable at compile time. All rules
apply that apply toc the use of the »ptr function. The

followinoe table shows the wvalid referent kinde for each
““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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Initialization ¢of pointer variables (Continued)

o e e s o SR on aa e WO w Sh B e e s odh A mn e v o we ke a

kind of pointer.

POINTER
KIND (1) (2) (1) (4) (5)
W emmE S en | w e fm oo ae fom = - g e +
(A) | YES ! YES { n/a i n/a | n/a t
formmcan peaaoann dEmemanw {mmmame- tomaman= +
(3) { YES H n/za | YES | YES NO
poaesana tomesasapeamoano]eeos ot oo e +
(C) { YES I n/a } YES | YES { YES {
f e e frmameea fperescsatecnson e trmmm e +
where

POINTER KIND
(A) Data blcck pocinter variables
(B) STATIC pointer variables
{C) Stack pointer variables
REFERENT KIND
(1) Constants

(2) Data block ~variables (for the same Dblock
enly)e.

{2) PData block variables (for the shared blocks
only)

(4) STATIC varjabples in the same orocedure only
{5) Stack variables in the same procedure only

For examplesr

VAR junk JUNK»
junk _ptr PTR 10 JUNK 2= ptr (junk)s
ptr_ten PTR TO CONST 1..10 2= optr (10)5
1.5 Procedure Pointer Lypes
A procedure pointer 1is a reference (pointer) to a
procedure. Dereferencinag a procedure pointer invokes the
rocedure which the oprocedure pointer references, This

D
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allows run=time determination of the procedure which will
be called at a aiven place in the orocram. The syntax of a
procedure pointer description is:

A PTR L U0 PROC o
A / \
N attributes _________
attributes
!
}
N e e e e e e e e
\ perameter / A\ / \
\___descriptions___/ \___RETURNS___typoe___/ ]
i
|
psrameter descriptions
|
1 I e —
{ / paramsd \ \
N O N vdent type__/__ ) __
\___CONST___7 N_UNIV_/ \
N___VAR___/ {
\_VALUE 7 {
|
4

fFor a descripticn of parameterss accesss univ and return
type see Section 16.1s Procedure Definitionse. '

A procedure pointer deccription identifies a «class of
procedures that have equivalert parameter lists and return
types. Procedure pointer cescriptions may be used to
declare a procedure pointer variable or to paes a procedure
pointer as a parameter. A procedure pointer variable t(or
pérameter) may only be assioned (or passed) a reference to
a procedure that is defined or the pointer value nil. When
the procedure pointer is dereferencedsr the procedure that
ic the current value of the pointer is called.

Ecuivalent procedure pointers may be compared for equality
using = and ==, The standard function ‘proc_ptrf? may be
used to create a procedure pcinter. No other operations
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13.5 Procedure Pointer Iypgs (Continued)
are defined on procedure pointers. A oprocedure pointer
variable may inveoke the referenced procedure. The syntax l
iss
{
{
N DroC pErs DERAMary L O
N P / \
| / actual param:\ [
\N_. € __\N__exoression___/__ ) __/ |
N / !
]
!
Dereferencina a nit or undefined procedure pointer results
in the same run=time errors as woutd be associated with a

ncrmal pointer in the same circumstancec,

Examples:

1. PTR TO PRUOC (float REAL>»
PTR TU PROC (flao BUCLEAN)
PTR TU PROC RETURNMS INT
PTR PROC

2 truncating
PROC (x REAL) RETURNS INT:
RETURN round {(x)7
“CORP
roundina

RETURNS INT3
tx + 0.5)75

PROC (x REAL)
RETURN round
CORP;

example PROC:
VAR p PTR TO PROC (float REAL) RETURNS
ndino

proc_ptr (rounding)

proc_ptr (truncatina)

If do_ro
THEN o
ELSE p
Fis

u

13
e
e
o

= pd laccurate=measure)

estimate 2
CURP;

'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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13.6 PARAMETRIC TYPE CONSTRUCTORS

A parametric type constructor defines a fami
data types by allowino the size attribute
types to varys i.€.# be parameters.

Every use of such a type must supoly actual

of the formal parameters. The parametric ty
ic like a template from which many types can
supplyina actual parameters for the formals.

When such a type is associated with an obj
parameter describinag that object parameter
fer the formal, The result is a fixe
cemantics of that fixed type apply.

Because its sjze variec depending on the . ac
civens a parametric type may not be used
acorecgate type or a data block. After a par
declareds» that type indicant may c¢nly

procedure parameter or as the object of a po

Only one formal parameter is altlowed in th
the parametric type. (See 15.%).

13,7 EQUIVALENCE, CUMPATIBILITY AMD COUOERCIONS
A type indicant acts as an abbreviaticn for

After all such abbreviations have been reol
definitionss two simple data types are

ly of related
of certain data

values in place
pe coenstructor
be obtained by

ecty the actual
1€ substituted
d type and the

tual parameter
to construct an
ametric type is
be used as a
inter.

e definition of

its definition.
aced by their
tequivalent? 3¢

their expandec definitione have the same rance of values,

Other data tyces are eqguivalent if thei
ccmponent types are equivalent and thei
methods are the same. (Exception: seoar

STRUCtures are not equivalents, even if
descriptions are identical in all recspects).

A cast is an explicit ccnversion of data t
A coercion is an automatic, implicit conver
Data typoes are ‘compatiblet if one can be c
other by cast or coercion,

Thre following table Llists the types in  SPR
cempatible. Thuss coercions and casts can b
those types. It should bs ncted that SPRIT
sinole=step conversionses sS3Yy from BIT
Multi=step conversions such as numeric to DI
are not attempted. For nmulti=ctep conversi
be explicitly specified by the user.

"“"THE INFORMATION CONTAINED IN THIS DOCUMENT (S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS

r coerrespondinag
r structurinag
ately described

the separate

0 anocther type.
cion of data,
cnverted to the

ITE which are
e performed for
£ only verforms

to BUOGLEAN,
SPLAY to STRING
onses casts must
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EQUIVALENCE»

COMPATIBILITY ANC COERCIONS

(Continued)

STRINCGCD)
OF TYPE

BOOLEAN

STRING(N)

subrance

PTR VAR

PTR fixed strina

PTR parametric strinao
PTR parametric

CHAR

STRING(C1) CHAR
STRINGC1) ERCDIC
STRING(Nn) €BCODIC

DISPLAY subranage

DISPLAY subrange

STRING(n)

STRINGINn) CHAR or
BCDIC

. o
“'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS

strinol

pl=

REC =

TION DATA TYPE

<z=3 TYPE

== BIT

<==> STRINC(m)

==> parent subrance

==> overlappinc subranage
<==> BINARY

==> PTR CONST

== PTR parametric strina
==3> PITR fixed string

==> PTR parametric strinag
<==z=3 EBCDIC

== D EBCDIC

<=z CHAR

<=z=3 STRING(Nn) CHAR

<z==3 subrandqe

== STRING(Nn)

=z=3> DISPLAY subranoe

STRINGCn) HEX

==

truncation or fill
tn==m)

check
check

ranae
ranae

rancge check

2 ranoe check

ranage check

left zero truncates
error if strine
too biag

left zero filt:
error if string
too bDia; verify
all numerics
ranage check

CHAR or EBCDIC
strinoe must be a

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"

PAS 1968=1 REV 673




Burroughs Corporation
COMPUTER SYSTEMS GROUP
PASADENA PLANT

COMPANY CONFIDENTIAL

1982 9992

B2000/32000/4000
SPRITE REFERENCE MANUAL

REV. A PAGE 66

PRODUCT SPECIFICATION

13.7 EQUIVALENCE, COMPATIBILITY AND COERCIONS (Continued)
DIi=
REC =
DATA TYPE TION ODATA TYPE NOTES
STRINGC1)Y CHAR ==3 HEX CHAR or EBCDIC»
string must be a
constant
STRING(ZNn) HEX ==3 STRING(Nn)Y EBCODIC HEX strinog must be
a constant
STRING(2) HEX ==> EBCDIC HEX string must be
a constant
STRING(2506) EBCDIC ==3 TRANSLATE TABLE String must be
or CHAR or a constant

STRING (512) HEX

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

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE QOUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"

PAS 1968-1 REV 6-73




1983 9992

- B
Burroughs Corporatlon Q 82000/3000/4000
COMPUTER SYSTEMS GROUP SPRITE REFERENCE MANUAL

PASADENA PLANT

REV. A PAGE

67

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION

12.8.1

12.8-1-1

DATA MAPPINC

Thise section describes how SPRITE data types map c¢nto the
Burrouchs 2000/2000/4000 machine data types. This section
is divided intc two partss mappineg of simple types and
msppino of &acarecate types. This is done pecatise the
mappina of aagarecate types depends upcen the mapping of
their comrponents types. Followina this section is a ‘table
that summarizes thic information.,

The mappina of a SPRITE data type is described in terms of

four guantities: unit sizes machine types dicit size and
mcedulc.

Unit Size refers to the size of the type in terms of some
unit of the machine. These units are the bit tone fourth

of a digit), 1| diaits byte (twe digits) and word (four
dioits). The unit size is often used in the tenoth fields
cf machine instructions which refer to data of a particular
tyoe,

Machine Iype refers to the physical machine type toc whicn

the data is mapped. The possible values are listed below.
UN - unsianed numeric
SN = siagned numeric
UA = unsicned alpha

Digit Size refere to the total size of the data type
expreessed tn diovitz. A one=diait base four fraction s
used to reoresent bit tenct hs. Thus» 0.1 represents a
lencth of one bits 0.2 two bitsr 0.3 three bitse and 1.0

four bits or one diait.

Mecdulo refere to the required memory address aliognment for
an object of & particular type. Avcains a fractional part
wiltl Dbe usedr this time to express bit modulor i.e.»r the

modulo for the tyope BIT 1s 0.1

Data Maopine gf Simple Typnesg

This section describes the data mappinae of SPRITE =imple
types in terms of the four guantities descrived above.

Dsta Mappinao c¢f Booleans
BOOLEAN objects have unit sizer dicit size and modulo of 1»

and a machine type of UN. The BOOLEAN value false has a
umeric value of 0 (low order bit off) and the wvalue true

n
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12.8.1.1 Data Mapping of Booleans (Continued)
has a numeric value of 1 (low order bit on)d.

12.8.1.2 Déta Manpinog of Bits

BIT objects have a unit size of 1» dioit size and modulo of
0.1 +(see descriotions of dicit size and module) and a
machine type of UN. The identifier false represents the

bit off value.

13.8.1.3 Deta Mappina of CHAR

CHAR tyoe has a unit size cf oner dicit size and modulo of
2 and a machine type of UA. The values are the 95 araphic

EBCDIC characters.

13.8.1.4 Data Mapping of £BCDIC

The wvalues of unit sizer dicit size» modulo and machine

type for type EBCDIC is the same as for CHAR»
2 and UA., Values of type EBCCLIC are arranaed

collating sequence.

13.8.1.5 Data Mapping of HEX

For HEX» the values of unit sizes dioit sizes

namelys 1» 2»
in the EBCDIC

modulo and

machine type are 1» 12 1 and UNs respectively. The values

of type HEX are the hex diaits 0=F.

13.8.1.6 D&ta Mappino cf Intecer Types

The unit size of the integer subrange a..b is

the maximum

of the number of digits in a and in b (not counting leadinc

ZErosd. This can be concisely written as locl0 (max
(talelbi)) + 1, unless a = b = 0, in which case the unit
size is 1o If a < 0 then the machine type 1g SN. 1f

a >= Q» then the machine type is UN. If the

machine type

is SN» the digit size 1i1s one more than the unit sizes
otherwises the dicgit =ize equale the unit size. The modulo

of integer types is always 1.

12.8.1.7 Data Mappino of Disolay Inteoere Types

The unit size of the tupe DISPLAY a..b is the number of

diaits in b (not counting leadinc zeros),

The dicit size

is two times the unit sizer the modulc is 2 and the machine
type is UA. Actuallys the values are represented as

character dicits.
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13.8.1.8 D&sta Maoopine of Symbolic and Ordered Types

The wunit size of SYMBOLIC and DORDERED types is the dicit
sjize of the number o¢f symbolicse defined. This can be
represented as lowol0 (# of symbolics) #1., The dicit size
is the same as the the unit sizer the medulo is one and the
machine type is UN. SYMBOLiC and ORDERED names are
assiagned consecutive decimal valuesr starting at 1. The
Limit on the nummber of names that may be defined 1in a
SYMBOLIC or OUORDERED type is 99%9.

12.8.1.9 Dzta Mappino of Packed Symbolic and OUrdered Types

The unit size of PACKED SYMEUOLIC and DRDERED types is ths
number of hexadecimal digits in the hexadecimal wvalue
associated with the final symbtolic defined. The dicit size
is the same at the unit sizes the mcdulo and machine type
are 1 and UN. PACKED <SYMBCLIC and UORDERED names are
assianed consecutive hexadecimal values startinc at zeros
except when an override is sugplied as described in section
13,2017 The number of names that may be defined in a
PACKED SYMBUOLIC or ORDERED type is 9999 and the maximum
value that may be associated with any name is *FFFF",

12.8.1.1C Nata Mappinoe of Binary

The unit size of BINARY types is the number of bits ociven
in the definition» and must be a multiote of 4. The digit
size is the unit size divided by 4. The mcdule is 1 and
the machine type 1is UN.

ta Mappinoe of Acorecate Typs

12.8:2 0

This section describes the mappine of SPRITE adccreqate
types to B200G/3000/4000 machine data types in terms of the
four quantities unit sizes digit sizes module and machine
type. By definitions, @agorearate types are composed of
objects of other typesr» so detailed descriptions o¢f how
these components are arranced in relation to one another
within the agcrecate are included,

12.8.2.1 DéEta Mappinag of Pointers

There are three different imolementations of pecinters =
pointers te procedures {(PROC PTR)» pointers to parametic
strines and all other pointercs.

The third case is easjest to describe. The unit size»
dioit sizer modulo and machine type of “recutlar®™ pcinters
are 8, B8, 2 and UN» respectively. These pointers are

represented as extended machine addressecs.,
'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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12.8.2.1 Dsta Mappina of Pointers (Continusd)

If the object pointed to is a parametric strince then the
unit sizer digit sizer modulo and machine type are 1h4» 14

2 and UN» respectively. This type of pointer

is

a six digit lenoth field fcllcwed by a *recular®

extended address.

stored as

8=diait

For PROC PTRse» the unit sizees dioit sizer» modulo and

machine type are 9» 9», 2 and UN. These pointers
in memory as a 6 dicit address followed by

seament number.

13.8.2.2 Data Manpince of Sets

are
a K}

stored
diait

The wunit size and digit size for sets are the number of

elements in the base type of the set. The
just oroups of
indicates the

maschine type are 1 and UN, Sets are
bcoleans where the value of the nth BOOLEAN

mo du

o and

presence or absence of the nth element of the bace type in

the set. Uscers should be ferwarned that

sete

of CHAR

contain only 95 elemente (one for sach orintable character)
The maximum

while sets of EBCDIC contzin 256 elements.

number of elements in a set is 256.
132.8.2.3% Data Mapoping of Translate Tables

For type TRANSLATETABLE the unit sizes dioit

and machine type are 3289, 778 1000 and UA.

13.8.2.4 Data Mapping of Stringcs

For strinos of HEXs the dicit size and unit
number of elements specified in the stringc.
machine type are 1 and UN.

For strings of CHAR or EBCDIC» the unit size

size

sizes

modulo

Translate
tables are initialized with STRING (256) OF CHAR or EBCDIC.

the

cf elements specified in the string and the dicit s
twice the unit size. The modulo and machine type are 2 and
UA. Parametric strinos are maoped UsSing two compocnents,

The first 15 a descriptors which has a unit

sizer

are the
The modulo and

number
ize s

digit

sjzer» modulo and machine type of 14s 14» 2 and UN. This
descriptor contains a =six diogit unit size fietd (not
size) followed by an eioht dicit extended address., The
address points to the other ccmponentr the string
which has the same attributes as a non=parametric strince of

the Length incicated by the lenath field,

diait

itsel f»

The controller

in the address field is the same as the machine type of the

base type of the string.
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12.8.2.5 Data Mappinag of Arrays

13.8.2.06

The machine type of an ARRAY is UN. The modute o¢f the
array 1is the same as the modulo of the component type., If
necessarys the lenoth of eacn component i¢ rounded up to be
a multiole of the component®s modulo by includine fitler,
The wunit and digit sizes o¢f +the array are computed by
multiplying the lenpoth of each element by the total number
of elements in the array. Elements in an array are stocred
ir row=major order.

Arrays of BIT are handled sliochtly differentiys since the
mecdulo and digit size of a BIT is lLese than one digit. The
most basic row of an array of BIT (correspondino to the
tast index) has a modulo of 1 and its lencth is rocunded up
tc the next whole digit. ALl rows containince this row as a
cecmponent and the array itself will thus have a modulo of
one and a lencth expressed in whole dicits.

Exampless

ARRAY (1..851..61 LUF BIT»
ARRAY [1..9) OF 0.,.9995

EXAMPLEL
EXAMPLE?

I

1

The array type EXAMPLEL willt have a modulec of | and will be

16 dicits lono. The array tyce EXAMPLE? will alco have a
module of 1 and will be 27 dicits lono.

Deta Mappino of STRUC

The -~ type STRUC has a modulo c¢f 4 and & machine type of UN.
I'be digit size and unit size are equal to the number of

dioits from the Dbecinnina of the STRUL to the end of the

lest fields rounded up to a mcdule 4 value. Within the
STRUC» regular and tac fields are positioned consecutively
one after the other at the firet locatien that satisfies
each field's modulo requirements. The first tield in each
variant is positioned at the first location followina ¢the
taa field (or the last field crecedinog the CASE for omitted
or disjoint tag fields) that satisfiee the field's modulo
requirements, Subsequent fields in a variant are
pcsitioned in the =e=ame marner as reoular fields. T1he
tencth of a CASE construct is from the first tlocation
allocated to a tag or variant field tc the end of the
lonoest variant and is not necessarily an inteoral dicit
value,
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13.8.2.6 Déeta Mappina of STRUC (Continued)

Examples:

EX1 = STRUC
fieldl BIT»
CASE taci BIT
Is false: field2z ©BIT
GR true: fields 8IT
ESAC
CURT® »
Ex2 = STRUC
fieldl BIT»
CASE 0..2
IS 0: field? £X1
OR 12 fields CHAR
grR 2: fielda BOGLEAN
ESAC»
field5 BIT
CURTES

12.8.2.7 Data Mapping of PACKED STRUC

The machine type for PACKED STRUC is UN and the diait size
e as for

recular STRUCs» except they are rounded up tc modulo 1

and unit size are computed in th s ame

Ea i

o

A
%
%

Jftset
0.0
0.1
0.2
0.2

tenath

fitler

OUffset

lencth
fitler

manner

valuess not modulo 4 values. The modulo of a PACKED

15 1 or that of the field with the

whichever is higher. Fields in a PACKED

highest modulos
STRUC are

pesitioned in the same manner as fields in a reaqutlar
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13.,8.2.7 Deta Mappinoe of PACKED STRUC (Continued) i
|
EX1 = PACKED STRUC
fieldl STRING (4) OF HEX
CURTS Zmod 1» lenath 4
EX2 = PACKED STRUC %2 BDffeet Lenath
fieldl BITe % 0.1 0.1
field? STRUC % 4.0
field? CHAR % hoO 2.0
CURTS
CURTS % mcd 4» lLlencth 8 |
l
EX3 = PACKED STRUC !
fieldl BIT» % 0.0 0.1 ;
CASE tacl BOOLEAN % 0.1 0.1
[ true: ;
field? BIT % 0.2 0.1 |
OGrR false:
fieldz BIT % 0.2 0.1
ESAC
CURTE % mod 1» lencth 1
13.8.3 Deta Mapping Sfummary |
UNIT DIGCIT MACHINE '
TYPE SIZE SIZE TYPE MODULO
aaaaaaaaaaaaaaa R Bt el I i
BOOLEAN { I i 1 1 UnN 8 1
~~~~~~~~~~~~~~~ Tl T Bl B il bl
BIT 1 1 i o1 i UN 1 0.1
uuuuuuuuuuuuuuu Rl B Tl Il
CHAR i 1 [ 2 § UA | 2
---------------- R et Rl et b bl I Dt e
EBCODIC | 1 | 2 i UA 2
D ea G eH B D W EM W SR 3 D M @@ e ‘ mmmmmmmmm B oes = W e e i mmmmmmmmmmmmmmm ‘ mmmmmmm ‘ mmmmmmmmmmmmmmm
HEX i 1 t 1 b UN i 1
nnnnnnnnnn R el e R R DL R L LT
Aeab 1IF a = b = 0 | i i
(a >= Q) FTHEN { { UN f 1
§ 1 f= unit size { i
““““““““““““““ VELSE |rorracamrcmannen| cesncanafacccsonn s meoeas
{(a < 0) i 1 + lcaiod f= unit ize + 11 SN 1
mmmmmmmmmmmmmmm I max(lalsibl))l=====-cocccecnofonenana]cnananaensaoanas
DISPLAY a..b  IFI ! ! !
{a >=0 ) { = 2 * unit sizel Uua | 2
mmmmmmmmmmmmmmm el I el B el e
SYMBOLIC, 11 + Loal (¢ ofl { !
JRDERED inames) l= unit size {

02 En @ @ vES D @ WY G U W AR GS D D
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13.8 Qeta Mapping summary (Continued)
UNIT DIGIT MACHINE
TYPE SIZE SIZE TYPE MODULD
wwwwwwwwwwwwwww R il T Il I Ll e L e T
PACKED 14 of hex dicitsl { i
SYMBOLIC» tin hex expres= §I= unit size § UN o 1
ORDERED ision acsociatedi § {
tin last name ! § i
~~~~~~~~~~ R I i B el e R T
BINARY 4 bits / 4 = unit size { UN | 1
mmmmmmmmmmmmmmm R e e e I L e D e R e e R R T
PTR 1 8 i 8 | UN I 2
~~~~~ i e el e il T I R
PTR (to para- i | § i
metric string)t 14 | 14 UN 2
uuuuuuuuuuuuuuu 'uwunmunor-m-uﬂmlm;-wmmuﬂw-nun—‘mm«numu‘uunnmm-unwuumumn
PROC PTR } 9 t 9 i UN i 2
R L R {mommessmcmanano foommmmam e e jmeem——— jrmeeeemmena e
SET i# of elements { i §
iin base type i= unit size i UN i 1
mmmmmmmmmmmmmmm R e e R e R L LT
TRAN<LA!E TABLE 389 i (78 { UA 1000
mmmmmmmmmmmmmmm R e e R Y el R LT L R
STRINCE (G0F HEXD)Istrina size = unit size § UN { i
(DF CHAR/EBLDIC)strino size b= 2 % unit sizel UA 2
----------- e R T e T T T e [P T
ARRAY ftelement size rounded up to § UN lsame as element
{ element modulo times # of { ttype
i elements in array) ¥ 1
--------------- R B e L e e e L R
OF BIT #(see 13%3.8.2.5) i UN o 1
uuuuuuuuuuuuuuu Imuaumu-u-m-muunimmmnmnumuuamumminmu.amnu‘mu-smmuumummumum
STRUC I(see 13.8.2.6) (mod &) { UN i 4
mmmmmmmmmmmmmmm e B et I R e DR R h e
PACKED STRUC lisee 12.8.2.72 {not mod 4) i UN thichest modulo
i I lof any field

@ S O nd W N ED O O S D W WA SR U G 63 Ba ma W GF W SR G MM WD O IS € S5 G o O W 3 En u Ul
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13.8.3 Dsta Mapping Summary (Continued)
UNIT DIGIT MACHINE
TYPE SIZE SIZE TYPE MODULG
------------ Bl ikl Bihel e it b dedidhalnl Bkl diell BE AL A il
PACKED 14 of hex dicits! i i
SYMBOLIC, 1in hex expres= |= unit size i UN 1
ORDERED Ision associated! { i
tin last name ! { |
--------------- | r e caccnw | e e s s s m e mrass | an e rm e | m S S -~ ——
BINARY i# bits / & 1= unit size 1 UN 1 1
--------------- e e e e kbbbl D LA B L DL R N el D L bl
PTR | * 8 | 8 | UN I 2
--------------- '-—-------------l——-—--d——‘-----‘ ---—---'-—-‘---—---———-—
PTR (to para- I I | 1
metric string)i 14 | 14 UN i 2
M en s ws w wy mes w -—-——' --------------- ' --------------- .-l--—-—-l ----------------
PROC PTR } 9 { 9 | UN 2
--------------- l———--—-------—-'-—-----—--——-—-'-—----—l-—————---———-—--
SET I# of elements | { ' !
B 1in base type I= unit size l UN 1
i mmemsaas il Bl it el il | =m === | e e e cm e
‘ TRANSLATE TABLEI 389 1 773 { UA i 1000
-------------- b bbbl Bhd bl il ol Bl R Ll B il D b DR Sl
STRING (OF HEX)istring size = unit size ! UN 1
(OF CHAR/EBCDIC)string size = 2 * unit sizel UA 1 2
""""""""" o sm e cencee | s e rr s sm RN San | M MeES e | - e ——.———— - ———
ARRAY J(element size rounded up to | UN JIsame acs element
{ element modulo times ¥ of { ttype .
I elements in array) 1 1
SEmmEmm-- .- jomrmme et m e n—- | == ccn—- | = mm——— | == e m e -
OF BIT 1(see 13.8.2.5) { UN 1
-------------- [ Bl e e Bt il Bl e e e et e s
STRUC 1(see 13.8.2.6) (mod &) { UN i 4
--------------- ‘--------d------'-----'—‘-—-———---‘ -—-—---l------—-——-—-—-—
PACKED STRUC {(see 13.8.2.7) (not mod &) i UN Ihiahest modulo
| } Jof any field
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14 STATEMENTS

Essential to a computer oroaram is action, That iss a

procram must do somethine with ite data even

is the choice of doino nocthinot

if that action

Statements describe these actions. In the SPRITE Llanauace

system statements are either of the simple_

type or of the iteratiocn_type.

A statement Llist is a sequence of statements

separated by eericolens. The syntax is:

\__comment /

Examples:

:= small + mediums
mult t= medium * larges;

% eseparates
Z a liste.

Statements in a list are executed sequential

14.1 STMPLE STATEMENTS

typer gselection

and comments

-

= medium; #Z Note how the semicolon (;)

these statements in

Ly,

The =simople statements are assertions assianments situation

exits the null statements crocedure cont.

rol statements

tcalls, returns and fail (%) ") and stordae space Generdatrion.

Comments may appbear in a statement liste.

14.1.1 ASSERT Statement

The ASSERT statement requires a epecifi

ed relationship

among program variables to be true, The relationship

should always be true when the ASSERT

executed, Verification and proofs of oroar
may utilize assertions., They are espec
inexpensive tests to provide confidence in t

statement is
am correctness
jally useful as
he validity of

input to a program. The syntax of the ASSERT statement ije:
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\
|

|

a run=time
If the

cstatement.

14.1.1 ASSERT Statement (Continued)
i
I
\ _ASSERV __ ____ booleansexoression____ _ __ _ . ____________
If evaluation of the expression yields falces
error occurss resultineg in oproaram termination.
expression i1s truer control passes to the next
Examples:
ASSERT x1/7%x2 < 2%y3 + 2%y4
ASSERT table [1) <= table (it1]
l4.1.2 Assiaonment Statement

Assiaonment statements change the values
primary determines the 'destination.
syntax of the assignment statement is:

) destination:
N primary___ __ _ S= assianment valueiexor
\N___ %= ___/
IN__ =3= _ /1)
IN__ #%z2= /1
IN__ /2= __ /)
IN__ &:= __/1
IN__ 4= _ /1
N e
where the primary may be any typer including

of orcaram data. A
(See 19.2.1).

The

s e e e wn G e e

structured

access must be
and

t he

types and file attribute selectione., Tts

read/write. The evaluation order of the variable
expression is undefined. If the destination and assignment
values are not type equivalent,

ccerced to the type of the destination
The assianment operators +i=p, =t=, /2=s |
3= are abbreviations. For exampler ™a

“a := a + b". An assionment operator may conly

values for which the operator is defined.
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14142 Asgianment Statement (Continuad)
generation optimization,
Examples:
a = 3 * y(13}
s 3= message [(field _ index :: field_lenathl
new_message [indx :: lnathl) 1= s
file.MYUSE:= 10
l4-1.2-1 $¥ap Statement
The swap operator :=: causes the exchanace of values ¢f the
left and rioht hand sides. The syntax is:
)
| left hand side: right hand =ide:
N primary ___ _ __ . ___ HE primary____
\
b
|
The teft and richt hand sides must be type eauivalent and
both mus t have read/write access . Subscripting,
dereferencinar, fTield selectionr and substrinaging are
permitted on both.
Example:
a (i) =2 a [j3s
laa1.3 Situation Statement

A situation statement provides an exit from the de arcup of
an UNTIL=-CASE statement (sge 14.%2,%3), It is allowed only
in this context. The UNTIL=CASE statement declares the
situation names. The syntax of the situation statement is:

\ LOGP_EXIT sttuation name

Execution of a situation statement transfers control out of
the loop (the UNTIL=CASE do oroup) to the CASE alternative

Labeled bg that situation name. See the example in 14.3.2,
'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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lhalot

A procedure call invokes a recutine which does not return a
vélue. The vroutine invoked is the one that i1s associated
Wwith the procedure name by the preocedure definition. The
call pacses a particular set of actual parameters.

A FAILURE <clause may cpticnally follow the catl in a
procedure call statement.

A orimary of type PTR TO PROC may be dereferenced to invoke
the procedure to which it points. (See 1%3.5).

i{he syntax for procedure calls is:

1
| procedure:
N VAN e e e
| module: / A P / \
I\N_ident_ . _/ | 1 /dctual params\ { i
1 procedures: U N_ ( __\N__expression_/__ )Y _/ !
N primary_ _ _ . ___ / N e / !
____________________________________________________________ /
/
N e e e e e e e e e e e
\ / \
N_IF__FATLUREC®) _ then vart__ __ o FI_/ {
N __EOF / \ else part _/ i
\ INVALIO_KEY_/ {
|

The number of actual parameters must be the same as the
number 'of formal parameters in the procedure definition.
I[f the parameter access is read/write (VAR)» the type of
the actual parameter must be ecguivalent to the type of the
correspondina formal parameter. If the accece is read=only
(CUNST)» the actual is coerced to the  formal tyoe it
necessary and 1f possible.

Hhen the access of tne formal parameter is read=onlys the
actualt parameter may be an expressicns variable or
censtant. When the accecs is read/writer the actual
parameter must alsc have reac/write acceses i.eor bhe a
vériable. The default is read~only. The order in which
actual parameters are evaluated is undefined.

If the call is qualified by a module namesr» an intermodule
cell is made.
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14.1.5 RETURN Statement (Continued)

R LS m Mo o os o =

Examples:

PROC (old_slement OLD_TVYPE) RETURNS NEW_TYPE
VAR new_element NEW_TYPES

°

RETURN new_element;
CURP

If the type of this new_element return value and
type NEW_TYPE for thic procedure are not ecuiv
returned value is automatically coerced to the RE
NEW_TYPE,

~
- e

the RETURN
alentr the
TURN type

A run=time errcr occurs if a RETURN statement 1s not

executed before control pasces to the end of the
functione
1halab * FAIL Statement

The FAIL statement provides recovery frem
defined errors. The syntax of the FAIL statement

The FAIL =statement =ets the Dpoolean precoram

body of a

proagrammer
is

condition

FAILURE and causes an immpediate exit from the procedure in

which 1t is contained. There 1is no RETURN wva
procedure is said to have failed. If the ca
procedure has a FAILURE clauser the FAILURE i
there. UOtherwises active procedures continue to
the FAILURE is handled or the prooram entry po

The Latter causes a run time error, Data block
“THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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14.1.5 RETURN Statement (Continued)
statement is:
)
}
N o __ RE TURN o o e e e e o
\ / \
N return valuetexpression______ / |
i
|
Examoéi§=
_ "PROC (old_clement OLD_TYPE) RETURNS NEW_TYPE
- VAR new_element NEW_TYPE;
RETURN new_element;
CORP
If the type of this new_element return value and the RETURN
type NEW_TYPE for this orocedure are not eauivalent» the
returned value is automatically coerced to the RETURN type
NEW_TYPE.
A run=time error occurs if a RETURN statement is not
executed before control passes to the end of the body of a
function.
l4.1.6 * FAIL Statement
The FAIL statement orovides recovery frecm orcarammer
defined errors. The syntax of the FAIL statement ijs:
i
)
N AL e e e
\

The FAIL <cstatement sets the ©bcolean oprcaram condition
FAILURE and causes an immediate exit from the orocedure in
which it is contained. There is no RETURN value. The
procedure is said to have failed. If the call of this
procedure has a FAILURE <clauser the FAILURE 1is handled
there. Otherwises active procedures continue to fail until
the FAILURE is handled or the program entry point fails.
The Latter causes a run time error., Data blcck variables

""THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
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14.1.6 * FAIL

i
172}
lng
LY
nd
D
=
]
]
it
—
()
o}
3
(ad
-—y
>
c
(]
Q
Ao

may be used to provide information to the caller about how
tc handle the FAILURE. This information should be set up
before the FAIL statement is executed. (See 14.1.4),

Smmidad s

14.1.7 GENERATE Statement
[ 4

The GENERATE statement creates an object (variable) which
may only be referenced throuah a oprevicusly declared
pcinter variable. The access of +the pointer must be
read/write (VAR) and the access of the object referenced by .
the pocinter must be read/write (WARMN. ACONST wccess would .
‘prevent the new cbject from deina initial.dzedi. .The syntam "
of the GENERATE statement is: - Vo ‘ '
. I - N ;
| '
{ pointer:
\__GENERATE___EXTERNAL___orimary
\__LOCAL___v/ \ 1 pos inteager: \
~ N__LENGTH__simple exor__ |
) ) \ )
}

- — ey, o ————— —_—— ————— i — —

Allccation of storaae tc be referenced can be in one of tuwc
places. If LOCAL is specified in the ﬁENERATE statementy

- the storaae area pointed to s ge&neiated in temporary
storage. This 'local' data &area will /exist until the PROC
is exited. If EXTERNAL s soecified% the storaae aresa
pcinted to is wgaenerated ir storacgg that exists for the
duraticn of the proaram. !

External oointers are oointers declared in DATA blockss as .
psrameters or as STATIC wvariables (sge 15.4) in PROCs,.
lLccal pointers are pointers which are declared as bDeina
lccal wvariables to a PROC. External pointers may conly
pcint to EXTERNAL storaage aress while lLocal pointers wmay
pcint to either EXTERNAL or LOCAL storaue areas.

The LENGTH clause is only apolicable {f the pointer
references a parametric strinc. The lanoth of the space
generated for a parametric strinc will be the maximum <ize
in its ranges unless a LENGTH <claugce aoppears. In that
case» the positive inteaer exoression which follcws the
werd LENGTH witl be the Lenath of the parametric strings
provided this lenath is within its ranae,

“THE INFORMATION CONTAINED IN THIS DOCUMENT 15 CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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1halaed

14.2

14a2s1

The null <statement consists of <consecutive statement
delimitere. Cortrol passes tc the next statement. Because
the null statement is included in the Llancuacer it is
pcssible to treat ";" as it it were a terminatcr rather
than a sgparator. That is» a “;% is possible before a FlI»
FLSEs» UD» CORPs etco

SELECTION STATEMENTS

The selecticn statements ar2 the IF statement and the CASFE
statement.

LE Statement

Tre IF statement allowse the selection of one of tuwo
alternative oroups of statements for execution. Selection
depends on the truth or falsity of a boolean expression,
ELIF 1is a syntactic contraction for ELSE IF. A sinale fI
closes the entire IfF statements includine ELIFs. The
control flow diacram for the execution of the IF statement
is:

J | }
IF_____ V_ { ELIF i
| | i | { v
| <boolean l===> ,,. ===x} <boolean === L,, ====
lexpression>ifalse lexpression>{false ]
Vo ! ] |
truel truel ‘ 1
] { J
THEN ____V_.___ THEN____ V__ ELSE______ v_
H | i [ i }
i<group 1>1 1 <aroun n: I<else aroups|
b | b ! L !
| { {
{ Vv {
j<ermevas o= ces S=Temmesmesesman oo cao <T™=
i
.
FI V

(the ellipses indicate optional parts),
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14.1.38

14.2

14.2.1

Null Statement

The null statement <consists of <consecutive statement
detimiters, Control passes tc the next statement. B8ecause
the null statement is included in the Llancuace, it s
pessible to treat ";" as if it were a terminatcr rather
than a separator. That is» a ";™ is possible before a Ff1I.,
ELSE, OD» CORP» etc.

SELECTION STATEMENTS

The selection statements arz the IF statement and the CASE
statement. ’

IF Statement

Tre IF statement -allows the selection of [ one of twc
alternative <¢roups of statements for execution. Selection
depends on the truth or falsity of a boolean expression.
ELIF is a syntactic contraction for ELSE IF. A sinale FI
closes the entire IF statement» dincludinag ELIFs. The
control flow diacram for the execution of the IF statement
is: ‘

)
IF_____ e 1 ELIF !
{ | | | 1 v
{ <boolean l===> ,.. ===>1 <boolean {m==> L,, ===
lexpression>ifalse lexpression>ifalse ]
b | e I |
truel truel !
| i }
THEN____V____ THEN ____ V_____ ELSE ___ ___ Vo
| { | } ] |
I<group 1>1 I <aroupo n: ) l<else arouon>
b | o ! e !
] ) i
| v {
| <=m==c=s=- eee (mmemssescecccanoo- = . ===
|
-
FI v

(the ellipses indicate ootionsl parts),

“"THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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L}
el
e

58]
[
4]
=
<D
-
e

1h.2.1

The syntax of the IF

1
! /
\N__UIF

booltean:
\__expression___

where then part

i
|
N__THEN_

and else part is

|
i
\N__ELSE

Nctice that the

_statements

_statements

delimiter F1I

(Continued)

statement is:

_then rart__/ Fi_

\__else part__/

eliminates ambicuities

asscociating the ELSE part in nested IF statements.

“"THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURRCUGHS
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{

14.2.1 IF Statement (Continued)
Examples:
IF a = 0
THEN a 2= b;
Fis
IF somethina
THEN IF ancther_somethino
THEN action
Fl
FLSE another_action
Fis
The ELIF format below is loecically equivalent to the
riacht half, )
IF x < 0 # IF x < 0
THEN error:; Z THEN error;
RETURN 5 % RETURN:
ELIF x = 0 7 ELSE IF x = 0
THEN zeros A THEN zerc:
saver % save;?
ELIF x < 10 ¥ ELSE IF x < 10
THEN x = x = 13 % THEN xs=x=13
iterate; A iterate;
ELSE retrys 7 ELSE retry;
FI % Fis
y/ FI?
7 FLs
14.2.2 CASE Statement
The CASE statement allows the selection of one of several
alternative aroups of statements for execution. The value
of the selector determines which alternative is executed,
I1f the selector expressicn delivers g value for which there
is no case alternativer the statement oroup of the elce
part is executed. If there is no else opart in this

situationes a run=time error will occur.

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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14.2.2 CASE Statement (Continued)

The controt flow diacram for the execution
statement 1¢:

}
<selectoer i
exprecsicn> |

i

s s e e e o

i l
<oroup n>{

ESAC V

(the ellinsis indicates cptional parts).

Uk v ELSE

of the CASE

|
I
!
i
|
i
______ S

<glese part>
(opticnal)

— — - —

The association between cselector wvalues and alternative

agroups ic made by prefixina the alternative
mcre appropriate values followed by 3%,

with one or

These values are called case labels. One or more itabels
may be associated with each alternative. A aiven label may
net e associated with more2 than one alteérnative,

The type of the selector expression must be

only exception is when an attribute inquiry is

finite. That
iss it must be BOOLEAN», symbolics subrancer CHAR, BIT» HEX»
BINARY>, STRING», SET or mnemonic (e.a. file.MYUSE). The

b

used as the

selector exoression. Example: CASE port.SECURITYTYPE. In
thic exampler the type of selector is mnemonic.

The case Labels are values of this type. For examples when

the selector is of the type symbolic

rances the

alternatives are labeled by rance values of that type. It
necessarys case Labels are <coerced to the type of the

\
C“THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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14.2.2 CASE Statement (Continued)

selector expression. The syntax of the CASE statement ijs:

\__CASE____selectorsexpression____1IS____

\

______________________________________ /

/

U OR o

Ve P \

i/ constant labels: \ |
\_\_value collection_/_ = _statements_/__ __ . _____ ESAC_
\_else part_/ \

A case label is a constant exgrescsion that is a wvalue of
the selectorts type.

* If the selector type is orderedr a rance of valués may be
used for case tabels.

Examples:

CASE op_type

Is plus: result := a + b
OR minusz: result 2= a = b
OR mult: result 3= a % p
OR divs result 2= a / b
ELSE op_error
ESAC;
14.3 ITERATION STATEMENTS

Fach of the iteration statemente preovides a different means
of terminatinoe a loop. The WHILE statement termipates with
a bcolean pre=test; the DN UNTIL statement with a boolean
post=tests the FOR statement after steppino throuoh a
rance; the FIND statement» with the value souoht or after
searchina the whote array or Llinked Llist (*)3; and the
UNTIL=CASE statement with any one of  several soecified
situations.

146.2.1 WHILE Statement

The syntax of the WHILE statement i1s:
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14.3.1  YHILE Statement’(Continued)
i
|
\__WHILE____bcoleansexpr____00____statements___ -00________
A\
!
§
While the bocolean expression is truer, the 00 arcup 1is
reveatedly executed. I1f the expression is initially false,
the DO goroup it not executed end control passes to the next
statement in seauence.
Examples:
WHILE another_transaction
DU procecss_transaction
005
14.2.2 DO UNTIL Statement

The syntax of the DO UNTIL

l
}
\

-Do__

_statements

The DO aroup s
expression

DO oroup is

repea
18 true. §
executed at

statement is?

Op____UNTIL____oooleanszexpr_____ ___
\
i
i
tedly executed wuntil the boolean
ince termination 1s a post=tests the

least once.
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146.3.2 00 UNTIL Starement {(Continued)

Examples:

DO somethina_useful
1)
UNTIL end_of_input_file ) fatal_error

14,2,2 UNTIL=-CASE Statement

The UNTIL=CASE statement provides control led

multiple exits

from a locop. The syntax of the UNTIL=CASE statement is:

| »

o am A wo ca wm o e s e wms s

i / \

\__UNTIL__\__situationzid__/__DO__statement list__uD

| /situations\

CASE_ _IS__\N__\__ident___/ 3 __statements__/__ESAC

The sijtuation identifiers are declared by and are local to

the UNTIL=CASE statement.

The DU oroup s repeatedly executed. if a situation
statement (see 14.1.3) is anccuntereds control passes to

the CASE compcnent labeled by that situation

name. Control

then Leaves the UNTIL=CASE statement, Every sijituation
tisted after UNTIL must have an associated alternative in
the CASE part. An alternative may one labeled by several

situations. An alternative may be an emoty statement list.

UNTIL=CASE statements may be nestedsr but

the situation

nemes must be unique. If a LOOBP_EXIT to 8 situation of the
cuter UNTIL=CASE is encountered in an inner ocnees control
passes directly to the correspondina alternative of the

outer statement.

““THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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14.3,3 UNTIL-CASE Statement (Continued)
Examples:

i 2= Lwb (table) = 1
UNTIL dones notfound

Do
i +3= 15
token = tablelil;
Ir token = “this"
THEN LOOP_EXIT done
FIs
1F i = upb (table)
THEN LOOP_EXIT not fcund
FI
go
CASE
IS  done: write ("i=%» i)3;

DR notfound: write (®"not found®, wupbftable));

ESACS

The FOR statement contrcls the iteration
control variahle throuch the specified rance

The syntax of the FOR statement ics

by steppina a
of values,

| control var:
\N__FUOR_____ ident _____ UVER___simple expr .. simple expr___ _
N indicant o RANGE____ / .\
_____________________________________________________ /
/
N DO____statement List___ _D0OD___ ___
\_DESCENDING_/ A\

The controi variable is declared by and

i
{

local to the FUR

is
statement . It has read=only access. 1Its type is that of
the control range: scalars crdered or unordered (i.8.»
BOOLEAN, symbolice subrance or CHAR). The control range is
a rance of values or a RANGE inauiry. (See 19.2.4).

Thke control variable is stepped throuah the control ranae.

If the lower bound is creater than the upper
cecntrol  ranoe iz empty and the DO aroup ic¢
If DESCENDING cccurse» the control variable has

bocunds the
not executed,
an initial

value of the range maximum and is decremented; otherwises

1t is incremented. If the control range
F'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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14.%.4 FOR Statement (Continued)

{e.tors RANGE inouiry used)s DESCENDING may not appear. The

D0 oaroup is executed once for each value

rance. The centrol variable 1s chanced and

in the control
tested

before

each execution ¢f the DU aroup. If the contrel variable

dces not exceed its termination wvalue the aroup is
executed again.
Examples:
FOR i OVER 1..3
no
sing (“row®)
00+
sina ("your bocat®);
FOR 1 DVER 0..10 DESCENDING
DU
countdown (1)
0D s
blast_off;
FOR i DVER 1..5
DO
atil = v = |
00
16.3.5 £IMD Statement
* Tte FIND statement provides the ability to search an array
cr a Linted Llist for an element which catisfies a specified
cendition. (This feature i¢ not implemented as of the ASR

6.6 release.) Atter the searchk is performeds

one ot the two

alternate arcups of statements is executed depending upcn
whether or not the search was successful. The syntax is:
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1425 FIND Statement (Continued)

| : ,

\N\___FIND___find pointer spec______ find control
T T T e e oo
N_WHERE tind conditien______ ____

\
__________________________________________ /
/
NCOTHEN statements___ELSE__ statements_
\

The find_nointer_soec clause cspecifies the

ctatement's

result pointer. It is either Llocal or external. LOCAL

means a statement=local variakble (ijdentifier)

"whose value

and scope are available only ain the THEN part of the

statement. LOUCAL is the default. EXTERNAL
externally=declared (to the statement) variable
which is a pointer to the type of the array's

means an
{primary)

components

(lict elements) and which o¢n a nen=hit will receive the nil

pcinter. The syntax ig¢:

find pointer spec

| pocinter:
N identifier____
\ \‘__B_LUCAL_,__’/ pcinter:

primary

The find control clause specifies the type of
be performed (array or tinked list). The syntax

“"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
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14.%.5 FIND Statement (Continued)

find control

i array:
| e e INTO____primary____ __
{ \ index: / ’ \
| \N_AND__identifier_/s J
{ |
! base pointer: Limit pointer: arrays: !
IN___OVER____orimary___ o ___orimary______INTO___primary___ 1
! \__ END __/ \ )
i i
i predecessor pointer: /|
N e WITH__ jcentifier______ [
N / \ |
e e e e e e e e e e / i
/ list pointer: [
N__FROM_ ____ primary_ _____ USING__ _tink field______________ |
\1i
]
|
The syntax for lLinkt field is:
!
I, O
) / field name: \
N N identifier________ e
\

The first form of find control is used if an array ic to be
searched. An optional index variable may be declared. Its

type is the same as the array's index type.

Ite value s

the index of the element in the array satisfyino the find
cendition. The array oprimary 1is an entire array or an

array slice with variable ocr constant bounds.

It is  the

array to be searched and must be one=dimensional.,

The second form of the find control permits the use of
pcinters to an array's components as the delimiters of the
FIND statement. The wuse of the new reserved word END

provides access throuah and includine the
element. The array primary may not be an array

last array
slice.,

The third form of the find control is used if a {inked Llist
is to be searched. The element peointer identifier defines

a pointer variable whose type 1is PTR 710

pes . It points to an element in the Llist
““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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14.3.5 CIND Statement (Continued)

find cendition. A predecessor pointer may

cptionally be

defined. It is of type PTR YO PTR T0O <ilist element type>.
It points to the link field of the element which ©oprecedes
the element satisfyina the find condition. The predecessor
pointer allows the proogrammer to delink the found element

or perform cother manipulations requiring access
in the Llist

of the found element. It the firet element

to ‘the link

satisfies the find conditicns the predecessor points to the

list head pointer.

Tre List pointer primary i1s & pointer to the first element
in the lList to te searched (the List is terminated by a nil

link field). The link field clause =pecifies
field <celections which are to be applied

a list of
to the Llist

element to aet the field that points to the next element in

the lList (1i.e. the Llink field).

The find condition soécifies the cenditien

which the

element being searched for must meet. The syntax is:

find condition

PN MIN_ Find oramary _ o

% booON__MAX__/ \
) |
IN__find orimary _ oo keysexpression________ {
! \___ = ___/

# | \N___~= o/ \
i IN__ < __ 11} i
| IN__ <= __ /1 ]
| IN__ > __ 1 |
i \___ 3= ___/ |
1 |
i set mask: i
\N___find primary__ « __expressicn____ = __ Y ___ _ _________ |

\

If the MIN or MAX form is useds the array/s/list

ie searched

for the smallest or the largest element respectively. If a

relational form of the fird condition s

usado, t he

array/list s searched for an element satisfying the
retational condition, If the set intersection form of the
find conditicn is usedr the specified set mask expression

is intersected with each find orimary until an

element is

found which is either egual or not equal tc the empty set

after the intersection is performed.
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14235 FIND Statement (Continued)

Currentlys only MINs, < and = are allowed,

Examples:

Z search an arrays settino an index to the element
FIND rw_ptr AND idx INTD reserved_words {l..num_res_words]
WHERE rw_ptrad.name = id {i::lenol
THEN
next_sy = reserved_words [idx+¥13i.value
ELSE
error ("Not a recterved word®)
DNIF
7 search an arrays» settinc a pcinter to an element
FIND rw_ptr INTU reserved_words [l..num_res_words]
WHERE rw_optrde.name = id {1::lenal
THEN
sy 3
ELSE
errocr (“Not a reserved word®)
ONIF

i

rev_ptrad.values

¥* Z search a linked Listr settino a pointer
7% to an element
FIND elem_ptr FROM Llist_head USING control.rlint
WHERE elem_ptrd.data.string (13343 = "wxyz"

THEN

conv_value = gelem_vrtrd.data.values
- ELSE

conv_value := no_value;
DNIF
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15 DEFINITIUNE AND DECLARATIONS

Definitions set forth meaning and character names us
constants and variables. Furthers definitions as
names with blocke of data and bleocks of cecde {proce
Declarationsr, on the other handr, set forth the
operations (read ontyr, write cnlys, read and write) t
be performed on variables by procedures. Declaratio
arant to procedures access to blocks of data.

Deta type (TYPE) namee must be defined pricr to the
in definitions and declarations., The only excepti
the names associated with predefined data types a
referenced tyre of peointers,

15.1 CONSTANT DEFINITIONS

Constant definitions <cet forth 'a value to be ass
with a name (identifier). '

Usinae the constant name has the came effect as usi
velue in all contexts. The syntax ic:

i
i
} /
\__CONST_ _n_identifier = __constiexpr_

This definition is introduced by the recerved words
followed by an identifier and the identifier's type

ed for
sgciate
duresy.
tyoe of
hat can
ne atlsc

ir use
ons are
nd the

ociated

no the

/ H

CUNST»
in some

cesess followed by an equal sion =) and concluded with

scme constant value or censtant expressicon follcw
semicolon (7). Where twc or more definitions appear
lists each definition is separated by a comma {(»
last Lline of the List terminates with a semicolo
Croupina or sets of constant cdefinitions are permiss

“THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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15.1 CONSTANT DEFINITIONS (Continued)
Example:
TYPE
VF_NUMB = 0..99»
DAY = ORDERED (suns mons tuess weds
_ thurss frir sat)e
SET_OF_DAY = SET OF mon..fris
CONST % CROUP 1
max_lenath ='20>»
max_size = max_lenath ¢ 2;
CONET Z GROUP 2
modl _header_Tile VF_NUMB = 89, % using indicant
modl _entry_file VF _NUMB = 905 4 usinag indicant
medl _extn_file VF_NUMB = 9¢ + 157 % using indicant
CONST Z GROUP %
d_day DAY = mons % using indicant
d_day_2 = DAY (tues)es % using -cast
day_pair SET_O0F_DAY = {thurcer frid); 7% usino subset
CONST %2 GROUP 4
blank = " T,
comma = e,
semicclon = My,
upper_case = "AELOU®,

i

lowar_case 1
numeric

alpha =
alphanumeric

H

it

The
of the constant

exprassion

identifier

In cases where the

arbicuocuss the indicant
the expression (Group 2
name 1s oresents
coerced (an

indicant type name need not be used when

constant
type name

the result value of
implicit conversion)

"aeiou®s,

"01235%,

uprer_case + lower_cases
alpgha + numerics '

the data type

is fthe same ac the <ccnstant

(Group 1 and Croup 4),

tyoe cculd be
is required to interpret
and 3). VWhen the indicant type
the sexpression gaets
to the type cspecifieds, if

expression's
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15.1 CONSTANT DEFINITIUNS (Continued)

possible., The effect of having the indicant
present can alternately be achieved by using

3) in the expressicn.

Censtant identifiers may obte defined 1in terms

type name

cast

of

previcusly defined concstant identifiers (Croup 4).

(Group

octher

Coenstant definitions may be coded in MID descripticons c¢r in
the prooram mcdutes themselves. When these definitions are

coded in the MID» the scope ¢f the constant
the MID and all prcoaram modules in  the HKNOWS
these definitions are coded in a proaranm
cutside of the procedures in the proaram

lLis
modu

identifier 1is
t. it

les but

modulesr the

ccnstant identifier?s scops is the entire procoram module,

dhen the definiticn is ccded inside a particular procedure

of a oproerar moduler the scope 1is Limited

procedure.,
15.2 TYPE DEFINITVIONS

The type definition facility allows the

. to

create data types beyond those already predefined
SPRITE lanhouace system. A type definition assgciates a
name (indicant) with a type descrintion. Wherever -
thouoh the

described

irdicant name appears the effect is the came as
type definition were usedsr except for ceparately
structures vwhich are not ‘compatihte even

1 f

that

proorammer to
in the

a type

their

descripticns match exactly. (See 13.3%,%)s The syntax is:

N__TYPE_ LN _indicant name___ = ___type

\_varametric ‘type definitions_/

This definition statement is introduced with
werds  TYPE» followed by any wvalid type

\ /

the

followed by an equal sian and & type descriptor.
definitions appearine in a Llist are separated oy

(¢).

The Last definition in the Llist is terminated
semicolon (3). Groupina or sets of type definitione are

permicssible.
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15.2 TYPE DEFINITIONS (Continued)
Examples
TYPE
VF_NUMB = 0.0.99»
VF_REC_NUM = 000999995
VF_PAGE = VF _NUMB;

This example defines new data types called

VE_NUMB

VF_REC_NUM and VF_PACGE. The first definition

VF_NUM to be the set of all pcsitive intecers

in the

defines

rance

0 to 99. The second defines VF_REC_NUM to be all positive

integers in the range 0 tc 99999, The third makes
convenience in the SPRITE tancuawce of definine a

ir terms of a type oreviously defined.

ucse of a

new tyone

TYPE definitions may be coded in MID descriptions or in the
proaoram modules., The <cope of knowledoe about the type
indicant names follow the same rules as that of constant

identifier names.

15.3 PARAMETRIC TYPE DEFINITIONS

A parametric type definition specifies a family of retlated

dzta types. FEach type in the family has the
and method ¢f oraanizations bhut the ‘'size!

each type may differ - by allowing the

trarameterized? in the parametric type definition.

same base type
attribute of
cjze

to be

Perametric type definitions can be used only with STRING or
parametric
STRING type constructer size parameter controls the tenath
of estrinas whose type is derived from the parametric

ARRAY (%) as the method of organization. The

The parametric ARRAY type constructor (%)

controls the upper bound of the arrays whose

derived from the parametric type.

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURRQUGHS
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15.3 PARAMETRIC TYPE DEFINITIONS (Continued)
The syntax for parametric type part is:

)
| ) upper bound:

Fina /
a___/

lement:

\___indicant__.t __ paramsident____ecubrance___ ) __
/mmﬂ_“_u_gwnmmu_m_ﬂs-,mm,awuwaa mmmmmmmmmmmmmmmmmmmm
PN__STRING__ t __paramsident__ ) o oo
) ' \ \ elementsst
H \N_QF _\N__base typ
i
{ lower bound: param: e
®* N___ARRAY__ [ ___ccnstant__ .. __ident__ 3 __ _OF___
' ' A\ /

Foer the oparametric STRING constructore the uop
csubranoe must be an inteasr réence type. Fer the pa
ARRAY constructors the lower kound constant must
compatible with '~ the upper bound subranger which m
finite scalar type.

Examples:

type___

er bound
rametric
be type
ust be a

1. TYPE VECTUR (ubnd 10..100) = ARRAY (l..ubndl 8F 0..10605

sum_vectcer

PROC (vector VECTUR) RETURNS 0..10000000003
VAR sum 0..1000000000 3= 07
FOR i OVER l..upblvector)

Do
sum +:= vector (il5
0D
RETURN sum;
CORP

2. TYPE LINE (n 1..132) = STRINCGC (n) OF CHARS

fill_buffer
PROC (text LINE)S

SHARES buffer=datas Za data block containinag buffer

“and current leno
buffer [currentilencth (text)d;
current +:= lencth (text)s
CORP

A parametric type indicant may be wused only

reference type of a pointer or the type of
'"THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURRQUGHS
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15.2

1501“

PARAMMETRIC TYPE DEFINITIOGNS (Continued?
perameter.
VYVARIABLE DECLARATTIOUNS

may be- either

A data tyoe in the SPRITE language system
@ directly described

referenced by a type definition or more
by a variable declaraticn.

Every variable coded inside a prociedure must be declared in
a variable declaration. This declarations like other
declarations and definitions, must textually precede any
use of the variable.

A variable declaration associates an identifier (variable)
with a data type.. The syntax of a variable declaration is:

o s o m iR mD S CD e G IR s R G G D R G e T e e e R D e e R S G e s S AT A R A S S T B G e e v

The reserved werd VAR 'heads this declaration followed by a
variable name (identifier) and the wvariable's TYPE. Any
number -of variables of the same type may be separated by
cemmas and declared with a sincle type indicant name., This
declaration is terminated with a semicclon (3), Crouping
or cets of variable definitions are permissible.

The reserved word STATIC ray optionally fellow the TYPE
indicant name where the oproorammer desires a ocne time
allocation and initialization of the variables. Non=static
veriables {(default) are allocated and initiatized upcn each
activation of their home procedure,

The tlifetime of STATIC variables is the execution time of
the proaram. The Lifetime of non=static {defaul t)
vériables beains and ends with each execution of their home
procedure,.

Where the proorammer desires to initialize variables in the
declaraticns, a ccnstant expressien may be used. This
expression follows the TYPE indicant name and 1is preceded
by the assignment operator (:=), Variables may assume any
values in their associated TYPE.
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15.4 VARTIABLE DECLARATIONS (Continued)
Example:
convert_data_block

PROC 5
SHARES state_infos

VAR new_tokens next_tokegns extra_tcken ICM_TORENS

Thre EOF condition signals end-of=file detected.

valid for the following: R .3 CORP

convert_block_table

PROC »
SHARES state_infos;
VAR new_ref ADDRESS_REF»

old_token OLD_TOKENS,
repl _token REPL_TUKEN:

CORP

cet_word

PROC 3

YAR l_num 0.,.725
o F

CORP

convert_code
PROC »

It is oently

VAR new_type CODE_TOKEN STATIC = inline_datas;

@
o

o P

CURP

15.5 SHARES DECLARATION

The facility for =sharing data within a DATA block

and the

“files® within FILEs PUORT and NSP blocke amono procedures
1e called a SHARES declaration, This declaration allows a
procedure to access variables within any block definition,

(Seec 18).

The SHARES declaration 1is coded within

definition. tSee 19.1)%. in addition to
procedure access to a block or blocks of datas
declaration can restrict (by wusine CUNST)

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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15.5 SHARES DECLARATION (Continued)

operationse to cnly be able to read the variables in
blocka. By usgina a VAR restrictions a procedure 1is
to read and medify the values of variables in a DAYA block,

The syntax of the SHARES declaration is:

!
|
{ /
\

__SHARES_ N block namesidentifier

) o vm m wm e o e e e e e

\_CONST_/
\_VAR_/

This declaraticn is introduced with the

semicolonts;)s The blecck name may be opticnally
with the reserved word CONST to prevent modification of the

dat a block?s variables., The reserved

optionally precede the datra block name where

word

a DATA
allowved

— - —

reserved word
SHARES followed by the bloeock name and terminated
preceded

with a

VAR may

unrestricted

{READ/WRITE) access to the variablee is desired.

the default access afforded to procedures.

Where a procedure is to SHARE more than one

DATA

VAR is

bltocks

gach block specified in the declaration 1s separated by a

comma (»). The Llast block s=pecified i¢ followed

semicolon (7).

by a

When a DATA block is SHAREd amcnust several proceduress, the
scone of the variables in the DATA block encompasses every
prccedure that SHARES the DATA block. Thaese variables have
a scope more clobal than those variables declared local to

an individual procedure.
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15.5 SHARES DECLARATION (Continued)

Examples:

icm_utility
MGD

token_info
DATA
word
delim

scan_info
DATA
chuf
cotr
gof

names
DATA
old_icme
old_packs
new_icme
new_pack
Lib_name

get_word
PROC ;

NAME.
BOOLEAN;

STRING{(BOY 3= "X¥,

1oof ® Y
BOOLEAN := falee;
FILE _NMAME»

NAME »

SHARES token_infosr CONET scan_infos

.

°s o8 @

CORP;

process_commands

PRUC

SHARES token_infoesnamess

@

CORP:

skip_blanks
PRUC ;

SHARES scan_infos

CORP;

DuM
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15.5 SHARES DECLARATION (Continued)

Nocte that the procedure ‘'asgt_word? has restricted access to
the wvariables in DATA block 'scan_info?. This restricted
access prohibits medification ¢f the initial values of the

vériables in 'scan_info?',
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16 PROCEDURES

Procedures specify blocks of code and their acsociated data
which can be invoked from other points in the prooram. A

procedure is cemposed ¢f zero cr more cenestant
type definitionss shares declarations»s

declarationss and executable statements.,

\Y

Procedures can occur onty within the inherently

scope of a proaram module. Procedures serve
pcints inte program mocdules. Consequentlys
every SPRITE system proaeram is via entry into

in a croaram module.,

ALl orocedures are invoked by a procedure call
except the precaram entry point procedure. This

is executed.

Recursive procedures are permiscibles i..» one
includes a direct or indirect call to itself.

definitions,

ariable

laraer
as entry
the start of

procedure

sta

temente»

procedure
is defined by an ENTRY desianation in the MID component of
the prooram. It is automatically actuated when the procram

whose code

are those macde frem within its Line of code to

Indirect calls are whern a orocedure L
procedure *BY who in turn calls procedure %A,

Procedure calls may be made to procedures
modules. This is known as an intermodule call.

calls

Direct calls

itsel T,
come

within other

Howevers

this tyoe of call must be formally declared

prooram's MID component.

Statements inside procedures are executed

in the

seaguentially

untess the path of execution ics chanaed by scme conditicnal

teste

A procedure may be exited by the execution of i
FATLUREC(=)

ctatements or by the execution of a RETURN
statement.,

ts last

A procedure that returns a3 value is referred to as a
"function'. Procedures may also name parameters,

Procedure parameters provide & communication
petween t he caller and gz called procedure.

pérameters provided by the caller are bound

to

pgrameters dectared 1in the called procedure. T

types of actual and formal garameters muet
called procedure access to its parameters may

to read=only (CONST) access.
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16 PRUCENDURES (Continued)
ALt names defined 1in a procedure are known only in that
procedure. These names include: <conctant namessr, variable
names» and indicant names. These names have a scope that
ie referred to as oprocedure=leocatl. Howeverr these same
names may be defined differently in other procedures.

The tLifetime of most names defined inside a procedure is
the execution time of the oprocedure. Variables declared
STATIC in variable (VAR) declsrations are an exceptione.

16.1 PROCEDURE DEFINITIONS

The function of a3 procecure definition is tec associate an
identifier with a block of code and itse data. Procedure
definitions ara coded within procoram modules, It is the
orly mandatory component in a procram module. The syntax
of a procedure definition js:

4
1
\__oroc namezident__PRUOC_

\
__________________________ /

/

N e e e e e e e e e i 5o
\__parameters__/ \N__RETURNS__typne__/ \

i
______________________________________________ /

Y P

i/ N/ \

N N e e e A N Y 2 CORP_
\___const def______ 5o/ \__statement__/ \_ 5 _/ \
IN__type def_____ / !
IN__var dec_____ /1 ]
IN__shares dec__/I i
\N___comment__ _ / i

|
!
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16 PROCENURES (Continued)

- o S e e o

defined in
These names include:

indicant names.
procecure=locat,

All names
procedure.
Nnamess and
ic referred to as

a prccedure are known cnly in that
constant names,
These names have a sccpe that
Howevers

variable

these same

names may be defined differently in other procedures.

The Lifetime of

the execution time of the oprccedure.

most names defined inside a preccedure is
Variables

declared

STATIC in variable (VAR) declsrations are an exception.

1641 PROCEDURE OEFINITIONS

The function of a procecure definition
icentifier with a block of code and its
definitions ars <coded

only mandatory component in a prooram module,

of a procedure definition is:

= s
1
\__proc namet:ident__PROC__

\
__________________________ /

/

N e o e e e e e e e e e e ;
\__parameters__/ \__RETURNS__type__/

e e P

i/ N/

N N e e Y
\___const def______ 5 _/ . \N__statement _
IN__tyoe def_____/

I\__var dec_____/1I
IN__shares dec__/I
\___comment______ /

""THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL ANO PROPRIETARY TO BURROUGHS
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1b.1.6 = FAL tContinused)

i
o]
fan od
Y
-t
D
=
D
o]
fote

may be used to provide information to tne caller about how
tc handle the FAILURE. This information snould
pefore the FAIL statement 1s executed. (Ses 14.1.4).

14.1.7 GENERAIL Statement

2

fre CENERATE statement creates an object (variable) which
may only be referenced throuch a previously declared
pcinter variable, The access of the pointer wmust be
read/write (VARY and the access of the object referenced by
the pcinter must be read/write (VWARI., (LONST wccess would

prevent the new cbject from beinc initialized}.
of the GEWERATE statement is:

{
4 ) pointers
\__GENERATE EXTERMNAL primary

N__LODCAL___/ \ pos inteaer: \
N__LENETH__simple expr__ |

Allccation of stocrace tc be referenced can be in one of twuo
places., If LOCAL s specified in the CEMERATE statements
the storage area pcinted to Ve genetated in témporary
ctorace. This *local' data srea will exist until the PROC
1s exited. If EXTERNAL is speciftieds the storace areas
pcinted to is oenerated ir storaece that sxists for the

duraticn of the procorams.

External vointers are pointers declared in DATA blockse as

as  STATIC wveriables (see 15,
Local pointere are pointers which are declared as beino
lccal variables to a PROC. External pointers may only
pcint to EXTERNAL storage arese while ltocal pointers may
pcint to 2ither EXTERNAL or LOCAL storavce areas.

perameters or

The LENGTH clause is only apoplicable if

references a parametric strinc., The lanoth of
generated for a parametric strinc will be the maximum =ize
in its ranger» unless a LENGTH clausgse aopears. In that
caser» the pogitive intecer expression which follcocws the
werd LENGTH will be the lenath of the parametric strinQe

provided this lencth i within its rance,

“"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
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16.1 PROUCEDURE OQEFINITIONS tClontinued)

where the syntax of the parameters is:

i

i

i

N_ 4 __N__ident__/
N CONST__ /7 N__UNIV_ _/
SN___VAR___/

\_VALUE_7/

P

Thiec definition je introducad with a procedure nage. This

name 1g an identifier. The reserved word

PROC fellows.

The w@proarammer way optionally include a formal parameter
list, This foermal parameter list contains the iddentifier

name of the arcument variables ite aCCes

s modesr and an

coctional UNIV designation and the arogument variable's TYFE,

Althoueh orocedures do not necessarily have to have a

pérameter Listsr the reserved word PROC may be

RETURNS tyne designatione. The RETURN: type

followed by a
reprecsents the

TYPE of a cotution value computed in the procedure to be

returned to the procedurs calling statement

e 1he type of

the solution value may be any establisned indicant tyope.

16,2 PARAMETERS

Tre orocedure definiticn includes a descri

pticn of the

procedure s formal parameterss if oany. At the procedure
call these formal parameters ere bound tce actual parameters
: provided by the callinc oprocedure. The formal=to~actual

bindina allcws the actual parameter tc e ac

the name of the formal. The access may be ©
"read/write”.

16.2.1 Access

The tkeyword LCONST orecedineg the param2ter

read=only access which 1¢ the default access.

cessed throuoh
read=only™ aor

type specifies
When CDNET

ie usedsr the types ‘of the actuval and formal parameters must
be compatible {see 1Z2.7). When there is read=only access
throuch a formal to an actual parameter, there may also De

read/write accest to the same variable (

i.80.r via data

bloeck variable names or read-write formal parameter names).

If this is the case and the read/write access

path is used

tc change tte value then the value accessed throuah the

read=only formal parameter may or may not De

chanoed (i.B.s

it ig undefined in the larcuace). In aenerals there may be
urexpected results whenever there is more than one access

“"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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16.1

16.2

16.2.1

PROCEDURE DEFINITIONS (Continued)

where the syntax of the parameters is:

|
|
|
\_ C __\__ident__/

- ot U e o s e e s —  — e - —— T ———— -

- \
\___VAR___/ !
\_VALUE_/ |

i

This definition is introducad with a procedure name. Tnis
name is an identifier. The reserved word PROC follows.
The oroarammer may optionally include a formal parameter
List. This fcrmal parameter list contains the identifier
name of the arocument wvariadles ite access modes, and an
optional UNIV designation and the araument variable's TYPE,

- Althouah orocedures do not necessarily have to have a

pérameter lists the reserved word PROC may be followed by a
RETURNS type desiagnation. The RETURNS type reorecents the
TYPE of a solution value computed in the procedure to ©De
returned to the procedure calling statement. The type of
the solution value may be any established indicant tyoe.

PARAMETERS

The procedure definitien incluces a descripticn of the
procedure's formal oparameters, if any. At the procedure
call these formal parameters zre bound tc actual parameters
provided by the callinc orocedure. The format=-to=-actual
bindina allcws the actual parameter tc be accessed throuoh
the name of the formal. The access may be “"read~only™ or
"read/write". .

Acces

in

The keyword CONST opreceding the paramater type specifies
read=only access which is the default access. When CONST
is used» the types of the actual and formal parameters must
be compatible (see 12.7). When there is read=only access
throuch a formal to an actual parameter, there may also be
read/write access to the same variable (i.e.» via data
block variable names or read=write formal parameter names).
If this is the case and the read/write access path is used
to chanage ttre value then the value accessed thrcuan the
read=-only formal parameter may or may not be chanced (i.2.»
it ic undefinea in the larauace). In aenerals there may be
urexpected results whenever there is more than one access

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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16.201 Access (Continued)

path to a aiven variable,

The keyword VAR specifies read/write access
psgrameter. When VAR is useds the types of the

to the actual

actual and

focrmal parameters must be equivalent (see 1%.7)

fcrral parametser's type 1s not parametric) and

parameter must be a variablee.

the

(it the
actual

Perameters may be passed by valuer as well as reference,

To specify a value parameterss, use "“VALUE"®

“CONST®  or “VAR® 1in the parameter declaration,

keyword VALUE specifies read/write access

ol

ace of

Use cf the

the

formal

psrameter but read=cnly access to the actual parameter,
That is» it Lets you chanae the formal parameter
leccal variable without affecttince the actual parameter,

When VALUE is uced» the types of the actual

and

like a4

formal

psrameters must be compatible. The type of the parameter

must be any non=parametric type with a total

16.2.7 Universal Parameters

S s m w Mp S e e e s oA e e am e

size
digite (or 100 characters for non=hex strinocs)d,

of 100

Universal parameters are usec¢ tc cecnstruct oceneral purpose
thouch not

procedures for a wide class of data by relaxinos
eliminatinge type c¢heckinaog between actual
DErameters. When type <checkinoe s relaxeds

and

the

parameter may be ot any type so lona as the lenath i
than or equal to that of the formal parameter and its
modulo reouirement is cgreater thanh or equal te that of the

fcrmal parameter.

A universatl parameter s specified by
perameter type by the keyword UNIV in

the procedure.

Universal parameters may only be used

format
actual
s less

precedinoc the

procedure
definition. If the procedure is a moduie entry points, the
keyword UNIV wmust alsoc appear in the MID specification of

vWith

parameters of a parametric string typve (sge 15.3).
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16241 Access (Continuad)

path to a aiven variable.

The keyword VAR specifies read/write access
perameter. When VAR is useds, the types of the

to the actual

actual and

foecrmal parameters must be equivalent (see 12.7) (it tne

fcrral parameter's tyoe is not parametric) and

parameter must be a variable.

the actual

Pérameters may be passed oy valuesr as well as reference.

\ To specify a value parameterss, use ®“VALUE"

\ "CONST™ or "VAR®"™ in the parameter declaration.

\ keyword VALUE specifies read/write access

parameter but read=cnly access te the actuatl

place of
Use ¢cf the
the formal
parameter.

That is» it lets you change the formal parameter Like a
lccal variable without affectine the actual carameter.

When VALUE 1is used» the types of the actual

and formal

psrameters must be compatible. The type of the parameter

must be any non=parametric tyce with a total

16.2.2 Upiversal

o e . e S e o X e e -

size of 100
digits (or 100 characters for non—hex strinas),

Universal oparameters are usec to ccnstruct oeneral purocse

orocedures for a3 wide class of data by relaxina,
eliminatinga, type <checkina between actual
perameters. When type checkino is relaxeds

thouch not

and fermat

the actual

parameter may be ot any tyoe so lone as thne lLenath is less
than or equal to that of the formal oparameter ana its
mcdulto requirement is areater than cor equal te that of thea

fcrmal parameter,

A universal parameter is specified by
psrameter type by the feywcrd UNIV in

precedino the

prccedurs:

definition. If the procedure is a module entry ooints, the
keyword UNIV must alcso appear in the MID specification oft

the procedure.

Universal psrameters may only be used

with formal

parameters of a parametric string tyoe (see 15.2).
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16,2 FORWARD DEFINITIONS

A forward definition permits 8 procedure call tec appear in
a oprocedure before the definition of the called procedure
has appeared. [ts syntax je:

|
!
\__proc names:ident PROC

\_ _FORWARD__ 3

“THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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le A macro is a safe and useful implementaticn ¢f *"inline

PRUCs™, No NTR/EXT code is venerated.

PROC s

2. The MACRD definition:.resembles that of a
<macro_ident>
MACRO
<optional psrameters>
<optional declarations>
<statements>
URCAM
3. Parameters are-allowed with the followine restricticn:

VALUE», RETURNS, UNIV and parametric
disallowed, ‘

strinos are

4. TVTYPEs CUNST» SHARES and VAR are allowed with the
following restriction:s STATIC s disallowed.

5. Scope rules are ddentical to those which would be
applied to a PROC. occurrineg at the came declaration

point in the ccmpilation,

6. A MACRU definition must precede its uce.
such constructs as FORWARD> PTRs Ti»
MACROs.

7. Althouch there can be nc intermodule

There are no
or MID=defined

references to

MACRUOs» one may use INCLUDE tc copy a MACRD definition

from one module into another.

8o The MACRU calls cor invacations looks like

a PRroc call

with the uvsual parameter checkino enforced.

9. Invocations may be nested; i.2. one MACRO may invoke
another. Recursive invocatiocns are illegal.

16. RETURN statement is disallecwed in MACRO.

'THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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11. Example

o

4 bec
%

e

N N

Dec

NN N

data
NDATA

macro
MACRD

GRCAH 5

proc
PROC >

omes

omes

CORP»

datun

{p CO
SHARE
If

THEN

FIs

VAR j

call_
macro
IF
THEN

FI;
macro
If
THEN

Fis

(Continued)

0..999599

e
i

<

~e

NST 0
& datavr
p = 0

105

2 o

datum +:= o>

1 «o 105

randcm
(jrs
i ~=0

(jrs

datum +:= j;

(533
5 == 0

datum +3:= 53
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18

18.1 DATA DEFINITIONS

The functiecn of the DATA definitien i¢ to ascociate an
identifier with a oroup or block of wvariables, This
definition is coded in the MIC component of a prodram or 1in
a prooram module, In a procram moduler this definition is
ccded outside any ¢f the module's procedures,
The syntax of the DATA definition is:
[
I
\___block namezidentifier____DATA__ ___
A\
e e e e e e e e e e e e e e e /
/L B e e e e e e e
{ / \ \
\__\__varzicentifier__/__tyce____ e /__
\N__ == __constiexpr__/ \
§
!
This definition is coded with the name o¢f the block
fcllowed by the reserved word DATA., Fotllowino this is the

its date type and
constant expression i

names
The

variable
expresesion.
the variable.

"filler® is an identifie
use is discugeed under Str

The -word
field. Its

DATA block variables are STATIC th
initialized once. Their (ifetime is
the program no matter where the DATA b

(the block name and its
Scope must be expli

Tre DATA block
implicit scope.
the DATA bloct,

A SHARES declaration must be coded in
that wishes tc access the DATA block.
scope of the DATA Dblock is every
module procedure that SHARES the DATA

is c¢cded in a
coeced in each
Herer» the scop
SHAREs the DAT

If the DATA bublock
declaration must be
access the DATA blocka

is every procedure that

an optional constant
s used to initialize

r denoting an unused

uCtUreS9 1?-93‘03»

ey are <created and

the execution time of

Lock is coded.
variables) has no

citly established for

gach module procedure

In this casesr the
mcdule that KNOWS and
block,

modul es a SHARES

procedure that is tc
e of the DATA block
A block,
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18.1 DATA DEFINITIUONS (Continued)

Data blocks are not coded in procedures,

declaration VAR i¢ wused for this purpose {(see 15.4),
Examples:
icm_mid
PROC %# This example illustrates creaticon of

The variaptle

%Z OATA btocks in a MID component

{iem_utility} KNOWS
token_info
DATA
vord NAME »
delim BOOLEAM;

{icm_utiltity}) KNOWS
ecan_info

chuf STRINCGEBDY = 4w,
cptr lest 3 HET B
ecf BOULEAN t= falses
C{iem_utility} KnOWS
names
DATA
old_icms
old_packy
new_icmes
new_pack FILE _(VAMES
lib_name NAME 3
The examples in Section 15.5 {SHARES

illustrate these same DATA blocks as they would

inside the mocdule portion of & program.

18.2 FILE DEFINITIONS

DECLARATIONS)

appear

A file definition associates an identifier with a group of
MID of the
procgram or in an individual mocdule outside all brocedures.

files, This definition may appear 1in

The syntax is:

fite definition
{ »
i file block name: /

\ identitier FILE___N___file description___
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18.2 FILE DEFINITIONS {Continued)
file descripntion
i
b filename:
A identiftier____ _ filte attr spec____OF____ __ tyoe_ __
N/ \
|
i
file attr spec
USRS O P e e e e e e e
- / \
N ol [ ____\__attribute name__ = __attribute value__/__ 3 __
N / \
}
i
The file attribute c=pecificatiocn serves to set up
irformation @a&bout the -logical and physical files., The
attribute names and their values are described in Appendix

C = File Attributes.

File descriptions are statics they are created once and

exist throuochcout the lifetime of the program. A @ai

ven file

description miaoht be chanoced to describe several different

files durina greocgaram execution.

The scope of the file block is any module that appears in

1ts WKNOWS List (see 12.3)» 1f declared in the MID»

or the

procedures of the modules 1if declared in the module. The
scope of the files in “the file block includes every

procedure that SHARES the plocke.
Exampless

read_and_print_files
FILE
reader [MYUSE = IN» RIND = READER]
OF CARD:»
printer (MYUSE = CQUT, RKIND = PRINTER]
OF PRINT_LINES

work_fTile
FILE
work [MYUSE= O0I» KIND = DISKs
BLOCKSIZE = 100 #* WORK_RECDORD.SIZES
BUFFERS = 2 ACCESSMODE =
RANDUM, PRUTECTIUN = TEMPORARY]D
O0F WORK_RECUGRD
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18.2 FILE DEFINITIONS (Ccntinued)
FILE ATTRIBUTES AND THEIR VALUES
Belowu is a List of the currently implemented file
attributes and their rance of values. Constant expressicns
cen be used to set the file attributes wnere applicable,
for additional infcrmation concerning the meaning and usade
of file attributesr, refer to CSG File Handlina Standard
1955=2926.
Attribute Valuesg Default
ACCESSMODE SEQUENTIAL or RANDOM SEQUENTIAL
AREAS 099 (0 = 100) 20
AREASIZE 199999699 1000
(number of records)
AUTOPRINT TRUE or FALSE FALSE

BACKUPKIND
BACKUPPERMITIED

BLOCK
+ BLUCKSIZE

+ BUFFERS
CREATIONDATE
CURRENTBLOLK
CURRENTRECURD
CyCLE
DIRECTION
EXTMODE

FAMILYNAME
FILENANE
FILESTATUS
FORCEIU
FORMS
INTNAME

K IND

LABEL
LASTRECURD

+ MAXRECSIZE
MYUSE
NEXTRECORD

DISKe DISKPACK,
DUNTCARE or TAPE
DUNTBACKUP, MUSTBACKUP
or DONTCARE
0..99999999

164999999 (in diaits)

0..9 tactual buffers=1)
DLISPLAY 0,.96999
10999999

1029996

DISPLAY 0..99

FORWARD or REVERSE

EBCRIC (only for output
punch fileg)
STRINC (6)

STRING (6)
OPEN or CLUOSED
TRUE or FALSE
TRUE or FALSE
STRING (6)

DI1Sne DISKPACK>» PRINTER>»
PUNCH, READER» REAOTE or
TAPE

FECOICLABEL or OMITTED
0299999999

1..39996
IN» OUT» 10 or 01
0..99999999

<system default>
DONTCARE

(Read Only)
Depande on
record size

0 t =5 1 buffer)
(Read Only)
(Read Only)
{Read {nly)

01

FORWARD

<Normal>

<nene>

<truncated filename>

(Read Only)

FALSE

FALSE

<truncated filename
in uppercase>

It GUT = PRINTER

ELSE READER

EBCOICLABEL

{Read Only)
<record size>

10

(Read Only)
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18.2 FILE DEFINITIONS (Lontinued)

+ Increasinog the valuees of these attributes

their

compile=time values will destroy vortions of the program at

run=times.
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18.2

18.

(Al

FILE DEFINITIONS (Lontinued)
Attribute Values Default
OPTIONAL TRUE or FALSE FALSE
PARITY EVEN or 00D tonly EVEN
track tape)
PRUOTECTION TEMPORARY or ABNORMALSAVE TEMPORARY
SAVEFACTAR 0 thrcuch 999 999
SECURITYFAMILY STRING (6) “DIEK"
SECURITYGUARD STRING (6) <nones
SECURITYTYPE PUBLIC, PRIVATE, GUARDED, DEFAULT
CNONE2 or DEFAULT
SECURITYUSE INe OUT» 10s or SECURED 10
SENSITIVEDRATA TRUE or FALSE FALSE
SERTALNC DISPLAY 0..96999 {Read Only)
SINGLEUNIT TRUE or FALSE FALSE
UNIQUENAME " NULLs, PROCESSGR or WORK NULL
VOLUME LNDEX 1 throuoh 999 ) 1

+ Increacing the
cempile=time values

values of

these attributes beyond their
will destroy portions of the program at

run=time.
NETHURK SYSTEMS PROCESSOR (NSF) FILE DEFINITIONS
Tte syntax for a nso_file_block ¢z

nsp_file_block
i

i
l .
\__nsp_file_block_name __NSP__\__nsp_file_descriotion__/__

The syntax for a nso_file_descriptions:

nsp_file_descriotion
!

}
\___nsp_file_rare____nso_file_attribute _specification

e P p—

““THE INFORMATION CQ'NTAINEb IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE QUTSIDE OF BURROUGHS CORPORATION WITHOUT
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18.3

NETWHORK SYSTEMS PRUCESSOR (NSF)Y FILE DEFLNITIONS (Continued)
Tre syntax for a nso_fileeattributemsoec je s
nsp_file_attribute_coec

: |

\ Co_N_attr_name __ oo e e /__ 1 _

The oredefined module port_io ic available for nsp file I/0
with the follcwina precdefined procedures and expected

psrameters,

open_wait
close_retain_wait
close_retain_dont_wait
close_release_wait
cltose_release_dont_wait
aet_message

dump

read_state

discontinue

test_id

cend_mescace
load_first
load_intermediate
- load_Llast

soft_clear
dlo_communicate
ack_mecssaoce
reject_messace

NOTE:1. The wuse
to that for

fila

tnep_file_name)
(nsp_file_name)
(nsp_file_name)
(tnsp_file_name)
tnsp_file_name)
(nsp_Tile_names
tnsp_file_names
(nsp_file_names
(nsp_file_names
(nep_file names
(nep_file_names
(nep_file_names
tnsp_Tile_names
tnep_file_name»
(nsp_file_names
tnsp_file_names»
tnsp_Tile_names,
tnsp_file_name»

cf attributes as expressions
attribures {e,

nep_file_name.F ILESTATE = UPENED) .

2. Nep attributes
parameterse.

Pointer_buffer ig. a
structure whose firse field

user_declared

an #-dicit UN tyoe and whose

not be pas.

var iable,

second field is a H6=digit UN type.

“'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"'

pointer_buffer)
pointer_buffer)
pointer _buffer)
pointer_buffer)
pointer_buffer)
pointer_buffer)
pcinter_buffer)
pointer _buffer)
pointer_buffer)
pocinter_buffer)
pointer_buffer)
pointer_buffer)
pcinter_buffer)

ic similar

C..@ ASSERT

it is a
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18.2.1 NEP Eile Axtributes and Lheir Yalugs
Below is a Llist of the currently implemented NSP file
attributes and their range ¢f values. Cocnstant expressicne
céen be wused to set the N&SP  file attributes where
applicable. Fer additicnal informaticn concerninag the
meaning  and wusaoce of NSP file attributess refer to
UTO/DATACUMM documents.,
Availability
1 = declarable
2 = agettable
3 = settable
Attribute Values Available
ATTRERR TRUC, FALSE Ve 2
BLOCKSIZE 200999998 1 2 3
BLUCKSTRUCTURE FIXED 1 2 %
BUFFERS 199 1 2 2
FAMILYINDEX 0..9999 1 2 z
FAMTLYNAME STRING (17} 1 Z K
FILENAME STRING €100) 1 2 3
FILESTATE CLOSED AWAITINGHOST»
OFFEREDs 0OPENED»
SHUTTINGDOWN, BLUOCKEDS
CLOSEPENDING» 2 2
DEACTIVATIONPENDING»
DEACTIVATEDs DENIEDS
POSTPONED» OENIEDILLEGALUSE
INTNAME STRINCC17) t1 2 z
TOCANCEL TRUE» FALSE 2 2
ICCOMPLETE TRUE» FALSE 2
10EQF TRUE» FALSE 2
I0ERRORTYPE 0..9999 pd
TCLENMCETH 00999999 | 2
I0MASK STRINGC16) 0OF HEX 2 2
T0PENDING TRUE, FALSE 2
IORECORDNUM 0..9999999999%9 2
IODRESULT STRINGC16) OF HEX Z
MAXRECSIZE 22999998 1 2 =z
MYUSE INs OUT, ID 1 2 z
OFEN TRUE» FALSE 1 P 2
OTHERUSE INs OUTs, 10, SECURED 1 2 2

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE CUTSIDE OF BURROUGHS CORPORATION WIiTHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"'
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18.4 PORT FILE DEFINITIONS
The syntax for a port_block is:

port_block

| e P
{ / \
\___port_block_name__PORT___\N___port_descriotion___/___ + ___
A\
|
i
The syntax for a port_description is:
pcrt_description
i
i
\ port_name__ __ _______ port_attribute_spec___ _
\
I
t
The syntax for a port_attribute_spec is:
port_attribute_spec
{
b e e P e e e e oo e 1m0 o e e e e e st 2
i / \
NN atte_name e e e /_ 1 _
\ /A /
\_ [ _const_exor_ 1 _/ \N_ = _attr_value_/

The opredefined module pert_ic is available for port file

1/0 with the followine predefined procedures
parameterse

open_wait

ocpen_offer
open_available
close_retain_wait
close_retain_dont_wait
close_releacse_wait
close_release_dont_wait
read_wait
read_dont_wait
write_wait
write_dont_wait

O e e e T T T T NP

Miscellaneous notes:
*THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE QUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION'"'

and

expected

port_name [exprecsion]
port_name [expressionl
pert _name [expressionl
port_name [expressionl
oort_name (expressicnl
port_name [expression]
port _name {expression)
port_name (expressionls record
port_name {expressicnls record
port_name [expressionls record
port _name [expressionls record

PAS 1968t REV 6-73

-

L . R W N N S e "




- B
Burroughs Corporation Q B2000/3000/4000
COMPUTER SYSTEMS GROUP SPRITE REFFERENCE MANUAL

PASADENA PLANT

1981 9992

rRev. A Pace 122

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION

18.46 PORT FLILE DEFINITIONS (Continued)

a. Attr_names and attr_vslues
(Burrcuahs Network Architecture)

are de fined

document e.

in BNA

be Attribute names appearing with an index are treated as
supfile attribute names. Attribute names
with no index are treated as port attribute names.

c. If MAXRECSIZE .is not declareds T
19998 bytes.

he default

de Within the ‘dectarations cpecification

attributes must precede cepecif
attributes.

ication of

appearing

value s

of port

subfile

Atl wvarietier of vort {/0 read and write may take the

IF EUF option.

The use of attributes as exprescsione is similar to that

for file attributes.

(e.a. ASSERT port_name (13.SUBFILEERRUR = NODERROR).

The range of both const_exor
e2 9999, ‘

and

expression is O

Port attributes may not e ovassed as VAR parameters.

Example

proc_a_mod
MoC

port_block
PORT.
portl [MAXRECSIZE = 200» ININAME =
TITLE = “TEST_PGRT"» MYNAME
MHAXSUBFILES = 2, SECURITYUS
YOURNAME [13 = “PROG_AZ2%s Y

oort2 [HMAXRECSIZE = 150, IATMAME =
TITLE = "TEST_PORT"» MYNAME
MAXSUBFILES = 20» SECURITY
YOURNAME [103 = “PROG_B2",

proe_a_entry
PROC

SHARES

.
4 port_block;
“'"THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO

“PORT _A1%»
= "PROGC_AL"»
E = 106>

OURNAME 12)

i1

" PORT _A2"»
= "PROG_AZ"»
= IQ»

YOURNAME (2073

BURROUGHS

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

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

PROG_B1™ 1»

= "PROG_A1"1;

PAS 1968-1 REV 6-73
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18.4 PORT FILE DEFINITIUNS (Continued)

VAR

cive 1.010>

read_rec_a-»

write_rec_a STRIMNG (40);
write_rec_a 3= *Hellor are you there?";
port_io.open_wait (portilid);

port_ioc.write_dont_wait (portifld, write_rec_a);

port_ic.cpen_wait (port2(201);

port_io.read_wait (port2(201» read_rec_a)d;

port_io0o.close_rélease_wait (portil1l1);
port._ioc.clcse_release_wait (port20201);

CORP,

18.4.1 Port Attributes and Iheir Valuss

Below 15 a list of the currently implemented port
attributes and their range of values. Constant expressions
can be used to set the port and subport attributes

applicable. for additional information

meaninag and usage’ of port attributess

ref

where

concernina the

er to

B2000/3000/4000 Burrouchs Network Architecture documents.

Availability

;declarable

1 =
2 = gettable
3 = settable

Available
Attribute Values ‘ Eor Ports
ACCEPTABLECHARSET DOMTCARE 1 l 2
ACTUALCHARSET ASCIIsEBCLIC
ATTERR STRINCG(2) OF HEX é
BLOCRSTRUCTURE FIXKED EXTERNAL ' 1 s z
CENSUS 0.02996999 2
CHANGEEVENT TRUE»FALSE 2
CHANGEDSUBFILE 0..9999 2
COMPRESSION TRUE» FALSE
COMPRESSIODNPOSSIBLE TRUE,FALSE
CURRENTRECORD 22019998

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

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE QUTSIDE OF BURRQOUGHS CORPORATION WITHOUT

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION'!

Avail
For =
2
2
2
1 2 3
b
2
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18.4,1

R I T I N FRY

-

T

DIALOGPRUTOCOLLEVEL

FILESTATE

HISCODEFILEFAMILY
HISCODEFILENAME
HISCOMPRESSIONFLAG
HISFLOWSTATUS
HISMYNAME
HISNULLFLAGS
HISOPENTYPE
HISPORTADDRESS
HISSUBFILEERROR

HISSUBPORTADNDRESS
HISUSERCOODE
HISYUURNAME

HOSTHAME
INPUTEVENT
INTNAME

MAXCENSUS
MAXRECSIZE
MAXSUBFILES

MYHOS TNAME

MYNAME
MYPORTADDRESS
MYUSERCODE
OUTPUTEVENT
PLMCHARACTERSETS
PLMMATCHRESP
PLHMAXMSCTEXTSIZE
PLMMYCODEFLILEFAMILY
PLMMYCODEFILENAME
PLMMYHOSTNAME

+ These attributes

LSRN < Y

1..255

AWAITINCGHOST, OFFERED»
OPENED» SHUTTINGDODWNS,
BLOCKED» CLOSEPENDING
DEACTIVATIUNPENDING»
DEACTIVATED, CLOSED

STRING(6)
STRINC(H)
STRINGCL) OF HEX
BOULEAN
STRINCGC100)
STRINGC1)Y OF HEX

09999
STRINGUA) OF HEX
NOERROR, DRISCONNECTED»

DATALUST, NOBUFFER>»
NOFILEFOUND >
UNREACHABLEHOST
STRINCGCL)Y GF HEX
STRINGC17)
STRINGC100)

STRINCGC1LT)
TRUE,FALSE
STRINCGULY)
00.9999

2:219998

1..9999
STRINGC17)
STRINCGCLOO)
STRING(&4) UF HEX
STRINCGC1T)
TRUE,FALSE
STRINGC1) OF
BODLEAN
20019998
STRINGC(®)
STRING(®)
STRINGtL17)

HE X

are only valid for the

{Continued)

Available
For Ports

BNA

"THE INFORMATION CONTAINED IN THIS DOCUMENT (S COMFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"'

Avaitable

2
2
2
?
2 2
3
2
?
?
2
3
2
2
2
1 2 3
2 2
Z z
1 2 3
2 3 ?
2 2
2
2 K
2
2 3
2
2 2
3
3
2 3
2 3
2 3

coftware.
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18.441 Port Attributes and Their Values (Centinued)

e ot s e i e e i e e o

Attribute : Values For Ports Ecr Subport
+ PLMMYNAME STRING(10C) 2 2
+ PLMSECURITYGUARD STRING(6) 2 3
4+ PLMSECURITYTYPE GUARDED» PRIVATE, 2 0z
PUBLIC
+ PLMSECURITYUSE 10 - 2 3
+ PLMTITLE STRING(17) 2
PORTRESULTS STRING(10C) OF HEX 2 2
READYEVENT TRUE»FALSE 2
READYSUBFILE 0..9999 2
SECURITYGUARD STRING(100) 1 2 3
SECURITYTYPE PUBLIC»PRIVATE,GUARDED 1 2 3
SECURITYUSE 10 1 2 2
SUBFILEERROR NOERROR»
: DISCONNECTED»DATALOST,
NOBUFFER»NOFILEFOUND> : 2
UNREACHABLEHOST
TITLE . STRING(17) 1 2 2
YOURNAME STRING(10C) 1 2 3
YOURUSERCODE STRING(17) 1 2 2

* These attritutes are only valid for the BNA software.

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
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19 EXPRESSIONS

Expressions are comprised c¢f operators
Gperator precedence determines the order of

and operands.
evaluation of

cperands and sub=expressions. Except for parenthesizinas

crerators are evaluated in order of their precedence, A

i

parenthesized expression 1is evaluated before any cperator

ic applied to it,

Evaluation of expressions results -in a sincale

value, The

type of the exprezsion s determined frem the operands and

opérators.

Ir most places in the lanauages EXpressions
The excentions

wherever constants or variables can aopear.
involve ~ assicnment, e.0.r the left hand

can appear

side of an

asgianment statement» and .actual parameters where the
fermal parameters are modified by VAR. Some contextsse such
as type descriptionse require that all expression

cecmpohents be constants.
19.1 OFERATORS

19.1.1 Monadic Uperators

PEID--gp B i 1 So & o cw o w s gem Sm

Mocnadic operators are cperators which aoply tc one operand.

Thede operators have the hiohest precedence.

Operator Operand Result
Symbol Bperation Type Tyoe
- complement boolean boolean
- complement HEX» cstrinoln) HEX» strino(n)
of HEX of HEX
+ (no effect) arithmetic arithmetic
- ngoation arithmetic arithmetic
- complement cet set

19.1.7¢ Dyadic Operataors

Dyadic operators are operators which apoly to
The fcllowino table Llists the operators in
hichest to lowest precedence. Within a aroup
have the =came precedence.,

"“THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENT!AL AND PROPRIETARY TO BURROUGHS

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURRCUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"'

two operands,
groups from
the coperators
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19 EXPRESSION
Expressions are comprised o¢f operators and operands,

Operator precedence determines the order of
cperands and sub=expressions. Except feor
crerators are evaluated in order of their
parenthesized expression is evaluated befo
ie applied to it. :

Evaluation of expressicns results -in-a sinal
type of the expression is determined from t

operators. .

r most olaces in the Llanouaaer expressio
wherdver constants or variables can aopear.
involve =~ assignments, e.0.» the Lleft han
a=§1anment statement, and .actual paramet
fcrmal parameters are modified by VAR. Some
as type descriptions» require . that
ccmponents be constants.

19.1  _OFERATORS

19.1.1 Mcnadic Operators

Monadic operators are cperators which aoply
Thede ooeratcrs have the hichest precedence.

. Operator . Operand
Symbol Operaticn Tyoe
- ' complement boolean
- complement HEX» string
) of HEX
+ {no effect) arithmetic
- neaation arithmetic
- complement cet

19.1.2 Dyadic Operators

ODyadic operators are operators which apoly t
The fcllowina tabte lists the operators i
highest to lowest precedence. HWithin a arou
have the =came precedence.

'THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS

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

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

evaluation of
parenthesizincs, |

precedence, i
re any cperator

e value. The
he operands and

ne can aopear
The excebntions
d side of an
ers where the
contextss such

all expressicn

tc one operand.

Result
Tyoe

boolean

(n) HEX» strinc(n)
of HEX

arithmetic

arithmetic
cset

c twc operands,
n orouns fronm
p the coerators
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19.1.2 Dyadic Operators (Continued)

Some symbols represent several distinct operations. The

operation to be applieds in thie events is
the operand types.

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WiTHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION''
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19.1.2 Dyadic Operators (Continued)
Uperator Uperand Types
Symbol Uperaticn tlefts riaht) Result type
REM remainder intecer integer
# multiply aritnmetic arithmetic
* intersection sets sets
/ divide arithmetic arithmetic
+ addition arithmetic arithmetic
+ uniocn sete cets
+ concatenation strinas strings
- subtraction arithmetic arithmetic
- difference sets sets
< less than ordered scalars bceolean
< alphabetic < ordered strinas boolean
* < proper subset sets bcotean
> areater than ordered scalars boolean
> alphabetic > ordered strinags boclean
* > proper superset sete boolean
<= less than or eqgual ordered scalars boolean
<= alphabetic <= ordered strinaos boolean
¥* <= subset sels bcolean
> areater than or equal crdered scalars boolean
= alphabstic >= ordered strings boclean
* > superset cets pboolean
= equal to all types ‘boolean
~= not equal to all types boolean
IN subrance inclusion scalars subranae boolean
IN set membership scalars, set boolean
=N subranoe exclusion scalars subrance boolean
=IN set exclusion scalars set boclean
& looical and boolean boolean
& locical and HEX» HEX»
STRINCGC(N) STRINC(N)
of HEX of HEX
88 conditional ¢ boclean bootean
| togical cr boeclean boolean
! toacical or HEX » HEX »
STRING(N) STRING(N)
of HEX of HEX
I conditional | boclean bcolean
i exclusive or boolean bcolean
b4 exclusive or HEX » HEX »

STRING(N)

STRING(N)

“"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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19.1.2 Dyadic QOperators fContinued)

of HEX
# symmetric difference sets

of HEX
sets

In the tanle aboves, arithnetic refers to inteager and real,

When both operands are integers the result is

intecer,

« When both ocperands are real or the operands are mixeds the

result is real.

Tte order of evaluatinag . tne left and rioht ocoerands is not

aguaranteed and may chances subject t
optimizations except for the conditional Llogi
{ 88 and V1 Y, The left ocoerand is evaluated

the riuht operand is evaluated only 'if necess
if the Left operand cf 8& is true or the teft

ie false. These operators allow more reada
certain situations and still svoid certain run

Example:

IF pointer == nil

THEN
If pointerd = 0
THEN
do_somethino;
FLs
Fis

can be written as

If pointer == nil && pointera = 0

THEN
do_something
Fis
19.2 OPERANDS
Jperands may be primariess denotationse

expressionss a range of values or inguiries.

19.2.1 Primarigs
A primary ie a variabler constants casts funct
a file attribute ingquiry followed by
selections. :

'"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE QUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"'

4] compiler
cal operators

firsts then
arys that ise
cperand of {1
ble code in

=time errors.,

parenthesized

ion calts or
approoriate
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Selections

A selection moedifies a2 name to achieve one of five distinct
purposess namelyr to invoke a functionr to cselect a
ccmponent of a  structurer to dereterence a pbointers to
subscript or slice an arrays ¢cr to select a substrinoc of a
strino. Since selections can be applied to the result of a

field

functien cally, the oparameter List s included in the
selection syntax diagram shown below.
|
| e
| / \
NN o ____tieldsicentifier_____ __ o _____ /.
\ k U 7/ \
) / subscript/elice: \ { I
N0 N indexina__ _____/___ A ]
| f )
A R /1 i
§ N o / | |
i \ / actual varameters \ / § !
{ N U __ \N___ expressicen ____/__ ) | i
| { )
N . __attripbute namezindicant_______ / |
|
i
irdex ing
}
!
I S -3 4 o
} \ / \
f N e simple expr___/ ]
i N i
i {
\N____indicant__ o _ _RANGE _ _ o [
N
{
J
Exampless:
alil . p 4
strna [1:3:2)
arr [2..51
The firset example s a one=dimencicnal array gt
subscripted to vyield a structuree. A field *‘p* of type
pcinter is cselected and then dereferenced. The <cecond

example it a substrina of f'strno', The third example is an

array slice of a one~dimensional array.
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Access Attributes

The access cf a oprimary (before =selection) may be
read/write (VARY or read=only (CONST)Y. The access of a
orimary after cselection rerains the same as its access

‘before selections with the exception of dereferenced

pcinters, A dereferenced pointer takes on the access of
the referenced value instead of retainine the pointerfs own
access (see 13,479,

The type of a primary

is determined from the declared type
of the bace name and the ¢

selections apolied to it.

Verijables

19.2-151
Use of a wvaeriable may involve alt or part of a data
structures
{
i
N\ variatlesidentifier____ selecticns_____
N e / \
§
{
Full ogenerality is permitted in selections,
Exampless:
symb_tabl fii. declrada. icCtype
~table_ontrad {i=1, mrsiZel. cp
19.2.1.2 Cecnstants

Certain.contexts require that only constants b2 used as
ogerands of an expression. Scme standard functions (abse
fill_arrays fill_strinas, lenaths, lwbs upb) may be wused in
constant expressionsy if their value can be determined at
cecmpile time,

Named constants are defined Dby means of constant
definitions., h

[f the ~constant has an aocarecate typer selections may be
applied to designate a component,

The access is read=only (CONST). The type is determined
from the declared type and the selections applied.
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19.2.1.% Cassts

In certain contextss ©.0.» assianmentes parameter passinas
and expressionss» 1t may be necessary tc convert a value of
one type to a value of a related type (see 13.7). Context
may aetermine an implicit conversion (i.e.» a ‘coercion?).
If the context is ambiguouse the desired type must be
supplied explicitly. This construct is called a

Casts provide an unambicuous context for
it would not otherwise exist. The syntax

\ cast typesindicant ( exoress

Aprpropriate celections may Dbe applied

of the cast indicant.

fcast¥.,

conversion where
of a cast ia:

ion

to a castoe. The
access of a cast is read=cnly. The type of a cast ie that

The value deliverea by the ¢xpression must be convertiole
‘ This may require
a series of casts. AlLL coercions of the tanouace are

to the tyce reoresented by the indicant,
available as casts,
Examples:

TYPE SIGNED = =99..99»

UNSIGNED = 0..99>
DISP_UNSCN = DISPLAY LNSIGNED.

STR?2 = STRING (2) OF CHAR>

STRZ = STRING (3) OF CHAR;
VAR s1 SIGNED := 25»

ch3 STR3:

ch? := STR2(DISP_UNSCEN (UNSICNEO(STY))

Z Display can only be applied to uncigned intecers,
% The STR2 cast creates a strinc before assionment
Z to left justify the value. ch3 contains *25 ",

19.2.1.4 Function Calls

A function call invokes @ routine which returns
The routine invoked iz thke one that is associated with the
The call pasces

function name by the procedure definition.
a particular set of actual oparameters.

The
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19.2.1.4 Function Calls (CLontinued)

altlouwed on this operand (function <call)

agpropriate for the return tyce ¢f the functione.

The type of the call is the type of the

specified in the definition ¢f the functione.

function:

/

are

RETURN

those

value

A function
csll cannot be used where read/write access is reguired,

{

[

N VAN
i - module: / / N\ I T

I\_ident o« ./ bt /act. param:

! boN__ € _ N____expr____
\__functionsorimary_____ / N

~
- e e .

A function orimaryr involving the dereferencing of a

vaeriabte of type PTR TO PROCL» may be used.

If the «call is gualified by a module names an intermodule

cell is made.

The number of actual parameters must be the

same

as the

nurber of forwmal ©parametere in the procedure definition.
type of the
actual parameter must be equivalent *to the type of the
s read=only

If a parameter access is read/write (VAR)» the

correcspondinag fermal parameter. If the access
(CONST)» the actual is coerced to the formatl

necessary and if possiblea

When the accesse of the farmsl parameter is
actual parameter may De an expressions

i

type if

read=only» the
variable or

censtant. MWhen the access of the fermal is read/writer the

actual must also have read/write accesc,

i

s B a2

be a

variable. The order in which the actual parameters are

evaluated ie undefined.

Use of the modifier VAR with a formal parameter meane that
chanaes to the value of the fcormal oparameter

chandges to the value of the actual parameter,

are atsc

CON

STs the

defaults means the actual parameter may not be changed via

the formal parameter.

An empty opatameter Llist may be used for deocumentation or

clarity.

Selections may be applied to &8 function catl.
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19.2.1.4 Function Calls (Continued)
Examples:

abs (x)

lenath (strino_name)

current_index +:= lenagth (input_string)
token 2= det_tokens

lwb Carray_namer subscrigt)

round (y)

upb tarray_namesl)

19.2.1.5 File Attribute Inquiries

File attribute inguiries select wvarious at

-
r

tribute wvalues

from a file and may ©provide a decstinatiocn where new

attribute values can be assianed to a file.

! filename: attribut
\ identifier - indic

The type of the primary is determined by

chosen,. The attribute chosen also determine
the value. Some file attributes ars r
octhers may be correctly assigned values only

The syntax is:s

¢ names
ant

the attributs
s the access tgo
ead only» while
when the file

ie in a particular state (opens assioneds, etc.). Some file
attributes may return lecitimate values cnly when the file
is open or assianed or in some other specific =state. See

Appendix C = File Attributes for details.
Cxamples:
card.BLOCKSIZE
print . 3ACKUPKIND
work sUNIQUENANME
19.2.2 Dengtations

Denotations are representations of values.
strincs (one or more characters)s numbe

Denotations are
re (intecer and

real)s sympbolic identifiers» and the standard constant

identifiers (tnil, truesr false). fach denot
priorit' type:
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19.2.2 Denctaticns (Continued)
denctaticnp Lype
integer n subrange ne..n
e real number REAL
sympbolic 1id as defined
strina STRING ¢actual lenoth) OF EBCDIC
nil PTR fany accesss levels type)
trues false BOOLEAN
19.2.2.1 Acoreaate Denctations
Acdreoate denotations have the form
i
L. P
! / \
NN expression___/_ . 3 oo
\
|
!
They reprecent structures and arrays (see 1%.,2,1 and
12,2,3), The tyne is cetermined by context. The
expressions &re coerced to the comoonent types if
necescary.
The expressions may be constant or variabler, althouah
expressions associated: Wwith' tao fields and data
initialization must be constant.
Examples:
£1» 3» 51
{"a“» 1» truesr (trues falselr nitl
19.2.2 Perenthesized Lxpressions
An expressicn enclosed 1in ctarentheses serves as a sinale
operand., The syntax is:
t
i
A S gkpression__ __ __ Y e e e e
\
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19.2. 4 Inguiries
Inguiries interrocate type attributes. The syntax is:
!
|
N typesindicant____ _ & __ ... inquiry _ o
\
i
i
The type of an inquiry is the eame as the type whose
indicant is .interrcgated. The inquiry RANGE applies to
scalar types. The result iec an ordered or unordered
ccllection or range of valuess, devendino upon whether the
scalar type is ordered or unordered. The inquiries are:
Type Inaquiry Value
ordered scalar MIN leacst (for numeric) or fTirst
- (for symbolic) vatue ¢of the type
ordered ecalar MAX areatest (fcr numeric) or last
(for symbolicy value of the typs
scalar RANGE the collection ¢f all values of
the type
* REAL DELTA smallest positive number for
the type
¥ REAL EPSILON smallest positive npumber such
° that 1.0 + EPSILON > 1.0
any type S17ZE number of diocite occupied by a
(except BIT or data object of this type
parametric)
Examples:
OP _RANGE.HIN
MONTH. MAX
CHARRANGE

RANGE OF VAL

A range of v

UES

alues

is expressed by:
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19,3 RANGE 0OF VALUES (Continued)
|
! ‘
IN_ simple expr____ o ___._simple expor__ _ 0 o ____
i / \
N typesindicant___ . ____RANGE_______ / f
§
i
) The expressions must be compatible ordered scalars. A
rance of wvalues may be used as variant labels (%), CASE
Lapele (%), a FOR rancges an IN operands cet elements (*)
and a slicinu or substrinaginc (%) selection. When ucged as
labelesr it must specify a rance of constants.
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20 QEBUGCING A SPRITE PROGKAM

Tranks to strcna type checkinag and other compiler featurecs,
the SPRITE compiler catches as syntax errors many kinde of
prearam tooic problems whichs in other Lancuacess» miaht be
detected only ae¢ run=time errors = jif at atl! Despite thiss
you will find that debugaina your oprooram still takes time
ard efforts» especially if ycu don't take advantace of all
of the debuacgina tools which are available to help ycou.

We recommend that you take the followina steps as you build
ycur proarams since they will allow you to make best use of
your debuccing time:

1. Use aqooad» wetl=structured codino methods, You
should try ({(within reason) tc¢ make many small
procedures» rather than few laroe procedurecs
since mcst of your debuocoina aids involve
procedures.

2. Avoid tricky ccding methode whenever possibles
especially STRUCtures with omitted tao fields,
Hhen you build your c¢cwn pointerss or make use of
SPRITE's failure to check the value of a tag fietd
when wakinoe field selectionss or do other esneaky
talthouah sometimes necessary) thines» vyou are
bypassinae any help that the SPRITE compiler can
give ycu in detectino your errors,

» Avoid resettino the SPRITE control <card options
DEBUGCALLS and ERRORCALLS (see .Appendix 1.5).
‘These cptions reduce the debuccine capabilities of
your procram at run=time.

b, Do not use the -OPTIUN <ctatement in BINDER to
remove optional code durinu testinoc., You will
need atl ¢cf the help this opticonal code can «aive
YyOUoe You micht ccnsider (eaving this optional
code in your prooram even foer released products,
Proaras errors  caus2 much lees trouble when they
are cauaht immediatelyr» and we can think of few
products which have teen releaced without uncaucht

errors in them.

5. Bind the SPRITE debuo packace into your program
while you are testinoe and debucoine it (see
section 20.2.20, This packaoe provides you with a
lot of assistance in your debucoino jeb. You must
use the DEBUG statement in BINDER to set up the
calls from your orocedures to the debua module.
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20 DEBUGCING A SPRIIE PROGRAM (Ccentinued)
6. Make use of the' tdbwrite?! pmodule to orint the
value of variables at critical places in your code
“(sge section 20.2.4). The current debug packaae
cannot print eynbolic tor any other)
representations of data in your prodgram = a big
weakness! You can save 3 lot of debuocina time if
you plan data orintouts well.

Note that you now have the problem of maintainina
debuc and non=debuo versions of your ICMs. You
will alsc need to comment cut the debug code in
your modules when you produce non=debuo ICMs.
This task can be eased by using the f_dbwrite
module within ASSERT statements.

7. Write specialized code in your oproaram te controtl
the debucaine actions taken by the debuo module
(see section 20.2.6)Y. You may find it worth the
effort in some caces to create ycur ouwn interface
to the debuuoine packace to oive vyourself more
flexibility in debuagcing.

B, MWrite specialized oprocedures in your proaram to
print tables¢s, structuress cymbolic vatuess or
anythino else you think is worth the effort.

Many of the errors you will encounter while debuccing your
proceram are simple run=time detected errcrs. (ther errors
express themeelves as stranae orocgram behavior. They
efficiently avoid detections and you may require pouwerful
debugaing aids to find them.

20.1 RUN=TIME PROGRAM ERRURS
Yecu will find that many of your orocrammin® errors cause
ycur ¢roaram tc encounter a run=time error situaticn and

atort. You will -also find that these common run-=time
errors are usually easy toc fix.

Run=time errore are found»py:
1. code venerated by the SPRITE compitera
2. the processor (hardware), or
2, the Operating Sycstem (MCP),

Ne discuss each of these below,
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20a.1.1 Run=Time SPRIIE Errors

When code oenerated by the SPRITE compiler detects &

run=time errors it calls the err module to
Messagea Run=time errors include:

CASE SELECTOR OUT OF RANCE
ASSERTIGN FAILED

NO PROC RESULT RETURNED
SUBSCRIPT OUT OF RANGE
STRING TRUNCATION FAILED
VALUE OUT OF RANCGE
CONVERSION FAILEQD

STRING IS NON=NUMERIC
STRING UFFSET OUT OF RANGE
STRING LENGTH OUT OF RANCE
HEAP AND STACK COLLISION
HEAP OVERFLUW

HEX STRING LENGTHS NOT EQUAL

print an error

The err module also orints the name of the module in which
tre error happened and the statement number and Line number

of the source proaram statement in whi

happened. You sheuld have no:trouble fixino
run=time errors.

ch the error
these kinds of

If you use the BINDER's UPTION statement to remeve various
leveles of optional debuo codes your oprooram probably will
not call the err module. The subseaqguent execution of your
proaram beccmes unpredictabler ana you may have dreat

trouble finding out exactly what went wrong.
20.1.2 Run=Time Hardware Errors

The hardware processor may detect one of
kinds of errors durino the execution of yoaour

INSTR TINE QUT
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20.1.2 Run=lime Hardware Errorg (Continued)
ADDR ERR
MEM PAR
INV INSTR

INV ARITHMETIC DATA

Uniless your program is armeds the #HCP will display an error

messatbe on the SPO  tellina the type of

error

which

heppeneds the address of the instruction in which the error

happenedr and the overlay tor seoment) which

instruction. You will find a BIND Llistino

us

determine which of your procedures had the error.

I1f you are usinag the debug packaaesr or if your
armed and calls arm.aet_error_mescauegs you

contains the

eful to

proaram is

will

set a

messaoe from your prcaram which is similar to that from the

MCP. Howevers the message from ycur oproaram
additional error information se¢ described below.

You need not worry about a memory parity errors

may

as

include

this is

caused by a hardware failure = not a bua in your procGrama

Address EFrors have several «cocmmon causes,
proaoram's next stack addrese (at location 40,
beyond your proaram'®s limit recisters your procranm
a stack overflowe which yocu may wusually

If

your

size 6) is

corr

has had

ect Dby

re=executinoc your prooram with more core (you may also wish
to chanoeg the STACKSPACE statement in your BIND deck). If
ary of your program's index recisters contain EEEEFEs your
proaram was probably attemptine to dereference
pcinter. If any of your procram's index recisters contain
FFFFFF» your prouram was probsbly attempting to dereference

an uninitialized pointer.

I[f you use the ERRORCALLE control <card opticn
CSPRITE compilegr " vyour prcaram will aqet
instruction when one of SPRITE*e run=time errors
in saction 20.1+1) occurs. Ycur proaram prints
error  messages described in section 20.1.1
inctuding the module name and statement numbers)
us es

ueinao the debuc packace or if your proaranm

an

a nil

in vyour

invalid

(described

chne

cf the

tbut not
if you are

the armn

mcdule to handle program srrcre and to print the resulting

error messaoe, Utherwicse you will need a memory

dump to

determine what happened. The invalid instruction has an

op=code of ECL (error coded): and the two diagit
followe is an index into the list of grrors

e °
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20.102 Run=Time Hardware Errors (Continued)

Ar invalid arithmetic data error cays that your prooram is

dcing arithmetic on a variable which has A»

Bs L» Ds E» oOF

F dioits in its value. You may Usually assume that you are

dealinag with an uninitialized variable.

When you are usina SPRITE': debuge packaces

you need not

worry so much abcut thise as debuo wiltl cive you an error
meEssace describinag the run=time error in areat detail.

20.1.3 g =Time MCP Errcors

Whan the MCP detects an error in your procgrams it wusually
prints an error messaoe givina ‘the type of errors
instruction addresses and the ceament number where the error
heppened. If you are using the debus packaoes or your
procram is armeds the MCP allcws vyour prooram to execute at
its error=handlino routine ratner than orint the me=zsace,
In either caser the MCP puts & result descriptor intc vycur
procram faddress B80» size 4) which describes the type of

error it found.,

The MCP typically detects errors in the

way that your

prooram usas MCP functions (filess stoquer dater times

displays etc.). The messace
<proo=name>=<mix#> INV OPEN <filename> =
ie an exanple of messaoes which result fraom

error., The result descriptor which the MCP
proaram has ths format *9xx0'» where 'xx!'

particular ‘errcr which the MCP found (see

INV RECOD SIZE

this type of
passes tCc your
describes the
MCPVI PRODUCT

INFORMATION UPDATE for a list of these errors).

SPRITE DEBUG PACKACE

N
<
&

n

“The deDUQ package provided by SPRITE helps you in debugaing

the more subtle kinds of errors that you may
proaraime. The packace consiste ¢of the dehug

find in vyour
moedule and the

subordinate modules which it needs to accomplish its task.

Noteithat you need nct make any chanaes to your MID to wuse

this debuo packacer unless you make explicit
tc dbwrite) in ycur modulesa.

The followina cections describe how vyou

packace into your proaram and how you use the

Wwhen you execute your programs.
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20.2.1 Debug in SPRITE Modules

R A - o e e i e e

Urless you reset the DEBUGCALLS . control

card opticn (see

Appendix ID» SPRITE will cenerate ontional debue calls at

procedure entry points and procedure exit

Unless you reset the OQEBUGCALLS control

reset the DBSTMTCALLS control card option

SPRITE will generate optiocnal aebuo
marker points.

20.2.2 BINDipo with Debug

S S el e

points.

card option or
(csee Appendix 1)

calls at statement

Wrhen you bind ycur prodgram with BINDERs you must use the
DEBUG statement to direct BINDER to use the debug calls
cenerated by SPRITE (they are otherwice deleted)., You nust
alse tell BINDER which filee 14t should wuse for the

followina ICMs:
arm
dbwrite (only if you use it)
debug

err (the debus version!)

put

readcd

trace
He sucgcest that vyou use the PRINT LAYIUT
bind deck to waet the ophysical memory

procrams since some kinds of errors
seament number and instruction address of

statement in your

layout of vyour
give you only the
the errore.

Ae the debug packaae J1¢ quite larger you may wish to take
some of the followinae steps to help keep your proaram

sraller or to keep code under 200 kd.

1. Make debua.initialize a pass entry point, This
will save you 12 to 15 kd if your procram has

multiple passes, You coultd also

make it a seament

if ycu wuse only c¢cne pass but have several

seoments.

““THE INFORMATION CONTAINED IN TH!IS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT

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

PAS 1968-1 REV 673




Burroughs Corporation
COMPUTER SYSTEMS GROUP
PASADENA PLANT

1982 9992

B2000/%000/4000
SPRITE REFERENCE MANUAL

REV. A PaGE 144

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION

20.2.2

20.24 2

20ela3s1

BINDine with Debug (Continued)

2. Put ths db_debuoc_proc_table data block into a HICGH

DATA statement. This wiil help you adveid code
over %00 kd. If you are wusino the statistics
version of debugs you may also put the

st_statistice_info deta block into hiah memory.

We now explain = in oruesome:detail = the ways that you
micht use the debuc package to help you find vour proaranm
errors.,

Debua allcws you to perform one or ‘more of the following
types of debucaino when your program executes.

1« Monitor the flow of control in your prcorams
showinoe the entry into and exit from procedures,

2. Monitor the flow of control within procedures in
your prodrams chowWing “your proaram pass from
statement to statement.

3, Print the output from the dbwrite moduler showina
va[uep of data from statements which you have
coded” into’your modules,

4. Terminate your proaram at a specified opoint to
Limit execution or centrol runaway loops.

5. Trace your proaram.

6. Ubtain memory dumps of your procram at a specified
point.

i.% Control the execution of your procram
interactively from your terminals rather than from
the normal batch brocessince mode.

In the following sections we show how you may use debug to
accomplish the actions described above,

Primary Debua Input

You ccntrot the debugoina actions that debua will take when
your proeram runs by neans of the second /' execute

parameter which you aive to ycur orogaram wWwhen you execute
it@

U'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONMFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OQUTSIDE OF BURRCUGHS CORPORATION WITHOUT

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"" PAS 1968-1 REV 6-73



1982 9992

Burroughs Corporation @ B2000/2000/4000
COMPUTER SYSTEMS GROUP © SPRITE REFERENCE MANUAL

PASADENA PLANT

Rev. A pPace 144

 COMPANY CONFIDENTIAL PRODUCT SPECIFICATION

20242

20.2.2

2024341

BINDing with Debug (Continued)

2. Put the db_debuo_proc_table data block into a HICGH
DATA statement. This will help you aveid cocde
over 300 kd. If you are usinc the statistics
version of debug» you may also put the
st_statistices_info deta block intoc hiagh mamory.

________ Hith Debug
We now explain - in aruesome detail = the ways that you

miaoht wuse the debua package to help you find yocur prcaram
errors.

Debua allows you to performone cr ‘more of the following
types of debucaing when your orogram executes.

1. Monitor the flow of control in your prcorams
showina the entry into and exit from procedures,

2. Monitor the flow of control within oprocedurss in
your g¢rodarams chowing “your oproaram opass from
statement to statement.

3. Print the output from the dbwrite modules, showinag
values of data from statements which ycu have
coded” into”your modules.

4. Terminate your proaram at a specified ocint to
Limit execution or centrcl runaway lccos.

5. Trace your proaram.

6. Obtain memory dumps of your orocram at a specified
point.

7. Control the execution of your procram
interactively from ycur terminals» rather than from
the normal batch pbrocessinc mode.

In the followina sections we show how you may use debug to
accomplish the actions described above,

Primary Oebug Input

You ccntrol the debuagcina actiocns that debua will take when
ycur gprogram runs by means of the second /' execute

parameter which you aive to ycur orooaram when yocu execute
ite
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20.2e3.1 Primary Debuo Input (Continued)

Yoeu may use any combinatidn of the followine debua command
tetters in the second ¥/% parameter to your programs
/A monitors ALl porocedures and ctatements.
/C  extended input is in gapital letters.
/D0 memory fJQump taken on error termination.
/t chance number of monitor Histery entriee oprinted
on error termination.
/1% Interacts with debuagcer.
/M Monitors all procedures.
/N output on Narrow (SHORT) paper.
/) monitcrs Qverlay calls.
/P Prints trace Llistinas on Printer.
/S prints oporocedure Statietics when your prodram
terminates,
/T Traces all procedures = not recommended!
/U output printed in Uprercase letterse.
./H all dbWrite Lines printed.
/X reads eXtended debug commands.

Debua uses the cecond /' parameter to avoid conflicts with

prodgrams

you may have which use the first '/?' parameter.
Netes To use the second '/' parameterr you must provide
something asg the first '/% psrameter when you execute your

procrams even if your procram doesn't use it,
Examples E£XECUTE TSPRUG / DUMMY / Xo.
* % /C Debua Command

This command allows you to create extended

command

decks ("/X*) on a keypunch that does not have lower=case

letters. In this decks» you must nprecede
urper=case worde by an underscore (for
v MONITOR'). When orcoccescsina any cther wordse

“THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROQUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE QUTSIDE OF BURROUGHS CORPORATION WITHOUT
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##% JC Debuo Command (Lontinued)
cenvert all upoper=case letters to lower=case letters before
it uses them (thess are usually procedure names).

=%« /H Debuc Lommand

You may use the v/t command olus a followino number to
specify the number of history mwoeniter entries which deoug
prints if your orocram terminates abnormally. This history
shows you the final *n' procecure calls and/or returns that
ycur procram made. Debuo defaults to ten history entries.

if vyou wished tce see 29 monitcr lLines from the historys you
weculd execute your procram with */H39' as cne cf the debug
commands. ‘

«% /1 Debuc Command

This comrand allows you to cecntrof your proaram
interactively from your terminal. Mcre details are TBS.

«%x /0 Debua Command

You may use this command to get information about the
overlay calls which your orodram makes, When debuo f{inds

that an overtay call has been made (or i1s about tc be
msded» 1t prints two lines civing you the nemes of the
proccedures that your prcoram is comino from and goinc T~
With this informations you may revise vyour BIND deck to ™~
irprove your precoram?s performance.

*% /P Debuc Command

This command allows you to oreak each part of a trace into
a separate Listine which cgoes directly to the printer. You
must also use the /1Y command, t/X* and extended dabuc
ccmmandss or precoram acticn to cause debuo tc trace the
desired procedures, '

Ycu might use th19 opti0n tc ctop and start your program at
will by makinc the printer noct ready or ready.

You micht also use this optiopr to make your proaram execute
fasters, since the MLP does not trace debuo. Without this
options the MLCP dogs trace debucs, even thouch you never seeg
it on your trace outopute. '

Since the trace listinoe coes directly to the printers you
mey not use RCSPBO to examine the trace on your terminales
as vou could without this commrand.
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**% /C Debua Command (Continued)

§
ccnvert all upper—-case letters to lLower—case letters before
it uses them (these are usually procedure names).

¥« /H Debuoc Command

Yocu may use the *'/H' command plus a followino number to
specify the number of history monitor entries which depua
prints if your orogeram terminates abnormally. This history
shows you the final "n' procecure calls and/o¥ returns that
ycur proaram made. Debuo defaults to ten history entries.

If you wished to see 39 monitcr lines frem the history, you

wculd execute your proaram with */H39!

commandse.

** /1 Debug Command

as one cof the debug

This command allows you to control your procaram
, ) interactively from your terminal. More details are TBS.

veew. .. - w% /0 Debua Command

You may use this ccmmand to aet

overlay calls which your orodaram makes.

information 4abpout the

When debuco. finds

that an overlsy call has been made (or is about tc be

made)» it prints two lines civina vyou

the nemes of the

proeccedures that your orcaram is comino frem and ooxno totew

With this informations you may revise
improve your gcrearam's perfeormance.

*% /P Debua Command
This command allows you to oreak each

a separate Listina wnich coes directly
mus*t also use the '/T' command, '/X'

your BIND deck to "N~

part of a trace into
tc the printer. You
and extended degbuc

ccmmandss or oproaram acticn to cause debua tc trace the

desired procedures.

Ycu might use this7ootion to stop and start ycur proaoram at
will by making the printer not ready cor ready.

Ycu micht also use this optior to make

your oprodaram execute

faster, since the MCP does not trace debuc. Without this

cctions the MCP does trace detucs, even
it on your trace output.

thouah you never cee

. Since the trace listino coss directly to the printers you
- may not use RCSPBD to examine the trace on your terminals

as you. could without this comrand.
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* /S Debuoc Command

If you use the '/S8Y commands debug will print a List of all
procedures which your prooram calleds, alone with a count of
the number of times each was called.

If you are wsing the statistics version of debucgs debua
will print a report aivino the approximate time that each
of your prooram's procedures useqg dur ing executicn (NOTE:
fecr best resultss do this with no cther jobs runninag).
This may ogive you some clues as tc how you miaht imorcve
your proaram's performance,

¥ /T Debua Command -

Wrile we hate to see . trace as a debuscainag tools we
reccagnize its need in exceptional circumstances. Howevers
ycu should think three or four times before usine the '/T¢
option, In wmost <cases» vyou <can find vyour oproblem by
tracing procecures selectively with the #*/X* command and
extended debuo commands.

k¥ /U Debua Command

You will find this command useful if your debug cutput must
gc to a printer which cannoct print lower=case letters.

20.2.%.2 Extended Debug Input (/%)

I1f vou have wused the */XY optionr vyou must put extended
debua commands intec a card file (or editor filer if you use
S$YS COMP)Y for debuc to read and process.

Tre syntax of the extended debug commands ijg:

eXxtendec debug coemmands

§
/
\___\___ debuoc specitication ___/ END
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20-2.%.2 Extendged Debuc Input (/X) (Continusd)
debua specification
|
i / \ ——_ procedure list _
NN debug action ___/___/ N
{ N___ ALL ___ counts ___/ \
§ |
! e e e e e e f
{ / \ !
N DONT_DEBUG ___\N___ procedure name ___/__ 0 ___ i
| : i
{ i
| e Limyt procedure Llist ___ !
\_ LIMIT __ 7/ A i
N__ . ALL <Limit: number> ___/ |
|
i
i
debua action
i
i
N__ o DBUWRITE __ o ___
f \
N___ MONITOR ______ {
{ A
N___ STATEMENTS {
i N
N___ TRACE ________ {
A
|
|
procedure List
|
! o o e e e < . e e 8 o e 2 2 2 o o e e o8 e o 2t i e e et 2 2 2 et s o e 1 o o e 2
| \
i }
\ orocedure name o
\ / 0\ /

*THE INFORMATION CONTAINED-IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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20.2.%3.2 Extended Debuc Tnput (/X)) tContinued)
counts
{
§
\___ <start count: numbeéer> ___ __ . _______
\ \ ’
e e e e e / | i
/ i |
H ——_ <end count: npnumber> ___ i ;
N_ o= N 2
\ END o /NI |
[ | |
! |
| |
? |
procedure name l
i
)
\___ <mcdule name: strina>.<proc names string>
\
|
|
Limit crocedure Llist
|
e e e e e e e e e o et e o o
i / , \
N\___\___ procedure name ___ <Llimit: number> ___/___
\
; }
i }
options
§
U
b/ \
i« |
§ | __._ LEVEL <levels to debuco: number:> |
NN/ \___/__
N RELATIVE o o e e i / \
[
i
|
You may oprovide only one debug epecification for a
particular procedure. Howevers you may use any number of
debuc specifications for 'ALL'., for example:
'"THE INFORMATION CONTAINED IN THIS DOCUMENT iS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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20.2.%.2 Extenced Debug Input (/X)) (Continued)
MONITOR ALL 209 = END TRACE ALL 786
*#  MONITOR Debuo Command

The MONITOR command allows you to see  your

procedures ('NTR') and vreturn from procedures {
Fach MONITER line which debua oprints contains t

count » INTRY or TEXT Y, the name of the

medu

proceduresr and the procedure relative count t(xhich
number of times that this procedure has been called).,

YMONITOR ALLY s equivalent to /MY,

See Debuo Action Controls»y belows for

information about this cocmmand.
#% STATEMENTS Debuc Command

The STATEMENTS command allows you to see

add

your

procoram caltl

YEXTY).
he ALL
le and
it the

itional

proaram

execute within a procedure on a statement=by=cstatement
branched,

besis. You will see which way an IF statement
what CASE <ctatement code was executedr etc.

Thie

should

aive you some idea about the values of control variables in

yCcur proarams

Each STATEMENTS line which: debuo prints contains ¢
coeunt» fSTMT', the record number of the statementse t
number of the scurce line containing the statements

prccedure relative statement number (which is
statements executed €0 far in the current

this procedure).

he ALL
he Lline
and the

the number of
invocation of

The STATEMENTS command alsoc sets MONITUR, so that you will

have 'NTR®. and *EXT* _MONLITOR ‘lines to
procedure 1s executing,

USTATEMENTS ALL™ is equivalent to * /A",

See Debuc Acticn Controlss belous for

information about this command.

*% DBWRITE Deoua Command

The DBWRITE <command enables the printing
information lines by the dbwrite medule. " This

TOBWRITE ALL® is equivalent to t/MWi,

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION'

Show

add

ycou what

iticnal

of debucainy

allows vyou
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*%  DBWRITE Debuo Ccmmand (Continued)

See Debug Acticn Controlse belows
irformation about this command.

*% JTRACE Debug Command

for additional

Tre TRACE command allews you to trace the execution of your
proaram. - We hate to see trace used as a debuacging tools

but we recocnize the need in some cases to
of variables. W2 hope one ‘day to have
menitoring capability for variables.

see the values
a hich=level

fcu have a choice in the way you trace. By defaults, all of

your tracing will o on a sinale printer

While this requires more overhead durina execution (the MCP

traces debuar but doces not print those Llines
a sinale lListing which you may examine fron
Wwith RCSPBD.

s 1t oives you
your terminal

If you wuse the /P Debug Ccmmand (cee section 20.2.%.1)s

gach piece of your trace will ao directly

to a8 oprinter.

This will be fasters and it gives you a means ¢of directly

centrolliru your proauram (by stoppino the pr
may not be as convenient,

At the beocinnino of each section of traces

inter), but it

you will see a

trace Line containing "COUNT =% the ALL counts ®/%5 the

procedure relative counts Y:%', SNTR' or ®EXT
neme of your procedure (in upper=case
marker of ¥<r<x<a<HdnchgH

"TRACE ALL' is squivalent to '/Te,

" or 'STH!'s the

letters)», and a

See Debuc -~ Action: Controls, belowe for additional

information about this ccmmanac.

B
&

DONT _DEBUG Debuo Command

The DONT_DEBUG command directs debuc

to ionore the

specified procecuress even if they woutd normally be used

ir some way tas in MONITUR ALL or /7W).

You may use this fto suppress debuo

information on

procedures which you teel are vreliapble or unimportants,
thereby reducino the amount of output from debuc,

'THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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#% LIMIT Debua Command

The LIMIT command directs debug to terminate execution of

yecur prodgram when any of the specified limits

are exceeded,

You may use this command with the /D' command to aet a
memory dump at & specific place jn your precaram.

«% Debuo Action Cantrols

Ycu may Limit the scope or rance of action of the MONITOR»

STATEMENTS, DBWRITE and TRACE debua commands.

a debug action to take olace

You may wish

le wWithin a specified rance of ALL countss» or

2. when a particular procedure 1s called within a

specified ranoe of ALL countes oOr

T, on the ‘nth? throuoh "mth® calls of a particular

procedure.

The ALL count givaes the number of times that debuo nhas
found an TNTR? » YEXT's or YETMY during the execution of

ycur procedure.

When vyou s=pecify TALLY® and: lopticpnalliy) a

ranges, your

actions apply to that rance (which defaulte te 1 = END) of

ALL countse

Whren vou specify a orocedure and (optionally) a ranages your

actions apply tc¢ that procedures but only if
durina that ranae of ALL counts.,

it 1is called

Wren you specify a oprocedure followed by RELATIVE and
tcptionally) a rances your actiens apoly to the
‘range=start? throuch 'range=end' calls tc that procedure.

For examoles

MONITOR your_mod.cet_name RELATIVE 27

menitors ¢nly the 27th call of that procedure.

LEVEL determines how your debugaging action #ill be applied
tec procedures which vyour specified procedure catls. By
defaults your debugcinag action apolies to all <called
proceduress to all orocedures which thsy calls etc,

You may Limit the number of descendants

to which your

debucoing apoliee by usince the LEVEL <clause. The level
number you specify Llimits your debucoine action to that

“THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
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*% Debua Acticn Controls (Continued)

number of descendants. For examplegr, aiven the following
flow cof executions - '

a ==> b tprec *a’ calls proc 'bY)
b ==> ¢ ‘
b <== ¢ tproc "¢' returns)
b ==> d
d ==> g
d <== ¢
b <== d:
a <== b
the debug command
MONITOR a

will show menitor Lines for procedures a» bsr cs dr and e,
The debua command

MONTITOR a LEVEL 2
wjll show moniter Lines for a» bsr c» and d»
MONITOR a LEVEL 1
will show monitor lines for a and b» and
MONITOR a LEVEL 0
will.show monitor tines only for procedure a.
20.2.%.3 * Interactive Debug Input

I1f ycu have used the /1% options you will provide
interactive debug commands to a proaram in the time=charing
area which is connected to your terminal for input and
output. This procram will opass infermation to the debug
packaae in yeur procram and ocet information back from your
proarams Which may then be displayed on your terminal.

The syntax of the interactive debua commands is TBS.

20244 Dbwrite Module
Ycu may use the dbwrite module to <cee the wvalues of
variables durina the execution of ycur proorame. You may
put calls to these procedures in your modules where vyou
Wisho, These allow you to print labeled numberse stringss

bcoleanss, and internal (hex) representations of anythino =
"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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2024 Dbwrite Module (Continued)

structuress symbolicsr €tc.

You have complete control durina the execution

procram as to whether these values are printed o
Your use of the '/W?' debuc conmmand or the DBHRITE st
determines if dbwrite will print anythinag» and when,

You can see that the main disadvantaae to this
recompile ycur

that you Llack flexibility, and that you must
module to make chanoes.

20.2.5 ~ Arm Module

Ycu may use the arm mcdule to lLet your proaram
own errors without your proaram beino DS=ed,

mo

hand

of your
r not.
atement

dute is

te its

When you arm

ycur proarams you specify by a8 parameter the procedure that
ycu wish to be called upon encounterinu a processor
or proaram trap. During the process of handlinag the errcrs
you mays if you wishs call 3 routine in the arm module to

fecrmat and topticonally) display the exact
error.

cause

error

cf the

The arm module stores much informatiocn about the error in

the 'arm_qarémeters' data block. Your proaram

thie inforation as needed.

may

actcess

You would normally use the arm mcdule to orovide a sraceful

termination for - your prooram (close files»

meseagess etc.). Howevers you could in oprinciole
from the error condition - and resume normal execution of
ycur programs but you would encounter areat difficulties.

The arm module processe

w

only the first call on the

write error

recover

armina

procedure. Jthers are iagncreds. When you are usino the

debuag packacesr the debug module makes the first

your proaram's call oets “ianored,

Howevers after vycocur prcaram has an errcro»

ca

you m

) S0

ay once

agcain arlh your programe. Note also that you may chanae your

error handler routine if you wishse since arm keeps
data block.

PTR-TD PROC veriable in the Yarm_parameters?

WARNING:s - If vyou wuse ‘'proo.arm' in your moduless
interfere with the correct operation of ¢t

and debuc modules.

it in &

you may
he arm

NOTE: you may cave almost 1Ckd in your procram by putting
tarm.uet_errcr_message! and its associated

"arm. error messaoe_tables? in an overlay.
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You may Wwrite ycur program in such a way that
debuccing actions internaliy. You accomplish this
of the 'dbstatus?t data block. Your program
this Dlock to determine if debuco i monitorinas

it controls

may

dbw

statement monitcring, or tracing. Your proaram m
flaas in this block which cause debuo teo Degin (o

monitorinu» dbwritinos statement monitorinos

Ac you can seer wWwe have oiver vyou a Lot

inplementina your own debuagcine methods

proarame.
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Appendix A
FUNCTIONS

abe

FUNCTION:
RETURN TYPE:

PARAMETER:

edit_number

FUNCTION®

RETURN TYPE:

PARAMETER:

SPRITE STANDARD UPERATIONS

te return the absclute value of either a
REAL or an INTEGER.

REAL or INTEGER (depending on the
absolute value desired).

4 Type Access Description
1 INTEGER CONST

or REAL

number whose absolute
value 1is soucht

to return a strino which is the numeric
value of the 1st parameter as formatted
by the picture specified by the second
parameter. See Apoendix B (PICTURES),

STRINGtn) OF CHAR» where n is uniquely
determined from the picture parameter.

i Type ACcess Description

I inteocer CONST numeric value
tc be edited

2 strino CONST strineg which

describes a
picture (See
Appendix B)
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Appendix A SPRITE STANDARD OPERATIONS (Continued)

fill_array

FUNCTION: to set all elements of a one dimensicnal
array to the specified value,

RETURN TYPE: ARRAY {<rance>) 0OF <elem type>
tdetermined from destination array

context)
PARAMETER: # Tyoe Access Description
1 Any CONET value to be put into
destination
array elements
fill_strinc
FUNCTIONS: to set a string to the repltication of

a specified strinae value.

RETURN TYPE: STRING (n) GF <string type>
(determined from destinaticn stringo

context)
FARAMETER: it Type Access flescriotion
1 strino. CONST the strino to be
replicated throuchout
the destination strino
index
FUNCTION: returne the (position) index of the first

occurrenceg of the 1st strinc parameter
in the 2nd strino parametero.
It returns 0 if there are no cccurrences,

RETURN TYPE: 0 .. strinog_2_lencth

FARAMETERS 3 # Type Accesc Description
§ strinog CONST substrino scuaht
2 strince CONST strinag searched for

1st parameter
'"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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Appendix A SPRITE STANDARD OPERATIONS (Continued)

index_any

FUNCTION:
RETURN TYPE:

FARAMETERS :

index_inc

FUNCTION:E

RETURN TYPE:

PARAMETERS:

returns the (position) index of the first
cccurrence of any elements from the 1st
strina parameter that is in the 2nd string
parameter. It returns 0 if there are no
OCCCUrrences .

0 .. strina_2_Llenath
#+ Type Access Description

1 cstring CONST string whose elements
are sought

2 strinc CONST strinc searched for
elements ¢f st
parameter

returns the (posgition) index of the first
occurrence of the 1st strinc parameter 1in
the 2nd strinc parameter where the occcur=
rence becins on a multiple of the 3rd
numeric parameter (l» n+ls 2n+ls, etc.,) It
returns 0 if there are no occurrences.

0 .o strinc_2_Lencth

# Type Accese Description

i strinp. CONST substring sought

2 strina CONST string to be searched
3 1oo100 CONST increment between

comparisons
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Aopendix A

index_none

FUNCTION:

RETURN TYPE:

PARAMETERS @

lenath
FUNCTION:®
RETURN TYPE:
PARAMETERS :
lLwh

FUNCTIGN:

RETURN TYPE:

PARAMETERS®

SPRITE STANDARD OPERATIUNS (Continued)

returns the (position) index of the first
occurrence of an element that is in the 2nd
strinag parameter and not in the Jst

strinag parameter. It returns 0 if every
element of the 2nd strine parameter is alsoc
an element of the lst string parameter.

0 .. string_2_lenath

i Tvpe Access Description

1 strinog CONST etrina whose elements
are socuaht

2 string CONST strine searched for

returns the Lenath of a strinc.

INTEGERS,
# Type Access Description
1 strine COMST the string whose

lenath 13 the result

returns the lewer bound of an array index.

a scalar cf the same type as the array
index.,
Description

# Type bAccess

1 ARRAY CONST the array whose
subscript is to be

examined
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Apoendix A

oroec_ptr

FUNCTION:

RETURN TYPE:

PARAMETERS :

FUNCTION:

RETURN TYPE:

PARAMETERS ¢

round (%)

FUNCTIONS

RETURN TYPE:

PARAMETERS @

SPRITE STANDAKD

PRODUCT SPECIFICATION

OPERATIONS

2 INTEGER CONST

returns
araument.,

PTR 1O PROC type.

# Type Accescs
1 w#xAny CONST
proc

a proc pointer to the

(Continued)

the subscript which
is to be examined

procedure

Destriotion

procedure name or
module name.
procedure name

*% Havino sane parameter Lists etc,

returns

a pointer to the argument.

PTR - T0 <argument access>
<arogument type>

The access and tyope
accass

# Type Access
1 Any CONSY

returns the closest
value.

INTECGER
il Type Access
1 REAL CONST

ic determined by the

and- type of the argument,

Description

declared data
not an expression

inteaer of a REAL

Description

the expression whose
closest inteaer is
the recutt
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Appendix A SPRITE STANDARD GPERATIONS (Continued)

translate

FUNCTIONS:

RETURN TYPE:

PARAMETERS @

upb
FUNCTION =
RETURN TYPE:

PARAMETERS s

returne a strine which is the value of the
firet string carameter transtated with the
translate table epecified by the second
parameter.

STRING (strinc_1 _tenath) OF EBCDIC
# Type Access Descripticn

1 strino CONST strina to be
translated

2 TRANSLATE_TABLE CONST Translate table

to be wused

returns the upper bound of an array index.

a scalar of the same type as the array index.

# Type Access Descripticn

1 ARRAY CONET the array whose
subscript is tc be
gxamined

2 INTECGER CONST the subscript which

te to be examined
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Appendix A SPRITE STANDARD OPERATIONS (Continued)

zone_index_any

FUNCTION: returns the (position) index of the first
ceccurrence ¢f any element from the 1st
string having a zone dioit that
also occurs in the 2nd string.

It returns 0 if there are no
cCcCcurrences.

RETURN TYPES 0 .. strinu_2 _lenoth

PARAMETERS @ # Type Access Descriotion
1 strino CONST EBCDIC string whose
zone digits are souaht
2 strina CONST £BCDIC strino searched
zone_index_none
FUNCTION: returne the (position) index of the first

occurrence’ of any etlement from the ist

string with a zone dicit unlike any

in the 2nd string. It returns 0 if every zone
diait of the tst string is also a zone digit
of the 2nd strinc.,

RETURN TYPE: 0 .o strino_2_Llenath
PARAMETERS # Type Access Description

1 strine - CONST EBCDIC strina whose
zone digite are souaht

2 strina  CONST EBCODIC ctrina searched

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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Aopendix A SPRITE STANDARD UPERATIONS

MODULES

module descriptions

and parameters for the standard
Threir use .- in any module requires
modifications as they are predefined,

The following

ne

Any indicants used as parameter types

describe
modules

similar to their names.

(Ccntinuad)

t he
n“oﬂ
MID

procedures
and “prog®,
description

should be understood

fFor

as representing oceneric types
example: FILE = any files» RECORD = any legitimate record
type for the associated file.
The names of the orocedures describe tneir function very
clesely.
prog
MOD
day
PROC RETURNS STRING (9) 4z day of week
date
PROC RETURNS STRING (6) OF HEX: Z HMMDDYY form
julian_date
~PROC RETURNS STRING (5) 0OF HEX: % YYDDD form
time
PROC RETURNS STRINCG (10) OF HEXs % O0HHMMSSss form
millicsec
_ PROC RETURNS 0.. 9999999699 % 0099999999 form
arm
PROC S Z arm the processor
dump ‘
PRBC ‘ 4 Dump tco disk
start_trace
PROC (trace_to_disk BOOLEAN) % CONSTANT ¢

stop_trace
PROC ;
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Appendix A SPRITE STANDARO OPERATIONS (Continued)

stop_run
PROC (with_spo_err_mea BOOLEAN) S

wait
PROC (seconds 1.. 86399);

hct
PROC (bct_number 0..9999»

Z CONSTANT?

bct_param UNIV PARAM_STRING_2 _TO_400_HEX);

chance_memory_size

PROC (size_in_kd '=999..999)% %4 {(+) aets morer

%

complex_wait

(=) returns same

PROC (f<event_Lligt>)s use_2xor l..99)

RETURNS 1..99; ZSe2e complex_wait function below,.

move_words
PRQC 3

#8ee move_wcrds

povs
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ic
M00

SPRITE STANDARD OPERATIONS (Continued)

accept
PROC (mecsaoce VAR

display
PROC (messace

display_Llines

PROC (messace
number_cf_Lines
%“ open and cloese
open
PROC (file FILE)Y $
closge
PROC (file FILEYS
close_lock
PROC (file  FILE)S
close_releacse
“PROC (file FILE) S
close_purae
PROC (file FILE) S
close_remove
PROC (file FILE) 7
close_crunch
PROC. (file FILE)?

close_remove_crunch
PROC (file FILED

oo

close_no_rewind
PROC (file FILE)

~e

close_release_no_rewind
PROC (file FILE)Y S

procedures

PARAM_STRINC_1_TO_7%000»
1..999)3

%

PARAM STRING_1_TO_60)5

PARAM “STRINCG_1_TO_60);

% SPECIAL!

4 A Null Char (hex 00)
4 must end each Line

% which is shorter than
4 72 characters.,

file.MYUSE aives open type
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Abpendix A SPRITE STANDARD OPERATIONS (Continued)

% I/0 precedures

read % sequential
PROC (file FILE»

record VAR RECORD) 3
write % sequential
PROC (file FILE»

record RECORD);

read_datacomm

)

record VAR RECORD)

write_datacomnm

]

| |

PROC (file CFILES ' |
|

|

|

PROC ¢ file ~ ~ FILE»
record RECORD 5
read_random % random digk/pack only
PROC (file FILES,
record VAR RECORD>
key . 1..99999999) ;
write_random 4 random disk/pack only :
PROC (file FILE» '
record - RECUORC
key - 1..99999999);
S print % Printer only
PROC (file CFILES
record 7 RECORDs
skip_lines [ 0..2)7 % overorints sinales double
punch % Card punch only
PROC (file FILES
record RECORE
stacker 00203

4 file positionino procedures

skip ' Z nen_printer files
PROC C(file ' FILES»
recoras_to_&kip <9$99..9999); % <0 <> backwards
position %4 printer only
PROC (fite FILE»
skip_teo_channel Q..11l» %2 0 = i1gnared } = T.0.P.
lines_to_skip 049935 z valtid if skip = 0
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Appendix A

prepare_user_defined_buffer_ic

PROC (file
pbuffer

read_butffer
PROC (file
buffer

read_random_buffer
PROC (file

buffer

key

write_buffer
PROC (fite
buffer

“THE INFORMATION CONTAINED IN THIS DOCUMENT iS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS

SPRITE STANDARD OPERATIONS (Continued)

$1..99999999) % Module and

FILE, |
UNIV PARAMETRIC_HEX_STRING); j

% Must be called before any of the
% four followina procedures may |
% be used. If calleds the four J
% followimg procedures must be |
%« used in place of reade writes
% read_random and write_randonm

>

FILE>»
UNLIV . PARAMETRIC_HEX_STRINGY)
: % Modulo and

2 size must be
% mod 4, Buffer
% must Dbe same
% as used in
% usep_defined_
Z buffer_io

FILE>»
UNIV PARAMETRIC _HEX_STRING,

% size must pe
%z mod 4. Buffer
42 must be same
% as used in

% user_defined_
% buffer_io

FILE»

UNIV PARAMETRIC_HEX_STRING);
% Modulo and v
% size must be
%2 mod 4, Butfer
%z must be same
% as used 1in 4
% user_definedj
% buffer_io

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OQUTSIDE OF BURROUGHS CORPORATION WITHOUT
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Appendix A SPRITE STANDARD OPERATIONS (Continued)
Wwrite_random_buffer
PRAC (file ' FILE»
buffar UNIV 'PARAMETRIC_HEX_STRING»
key 1699999999)3 %2 Modulce and
: %2 size must be
v 42 mod 4. Buffep
4 must De same
4 as used in
% user_defined_
% buffer_io
DOM >

pert_10o procedures are listed in section 18.4.

{

|

|

!

1

|

{

b

|

The syntax for the standard function complex_wait is: i
<give_variable> := prooc.ccmplex_wait i
' ([<event_List>1» !
<use_exnrs); |

i

|

H

A Leoal event within tne event,lisf i3

aa numehic expression between 0 and 86400
b. UDTINPUTPRESENT
c. <file_type>.<event_types>

where file_type is ore of the follewino:
~ files
port»
subport

and where event_type is one of the fellowing:
DUTPUTEVENT
INPUTEVENT»
CHANGEEVENTY»
READYEVENT
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Complex_HWait Functicn (Continued)

d. bprimary.<event_tyope>

where primary is either a prcoram name or a STOQUE que

name of type STRING(E)

and where <eventi_type> is one of the followinao:
CRCROUTPUTEVENT»
CRCRINPUTEVENT,
STOQUUTPUTEVENT,»
STOQINPUTEVENT

The followina table shows the leval cembinations:

i A o S e S i e e v e e e o e S mp e e oo e e S o e e s £ D e e b o w2

file falce true false false
port fal se true true true

subport true . true true true
Examples: |
Leaal:

file .INPUTEVENT, ODTINPUTPRESENT» port.REAODYEVENT
Ilte@at:

port JOUTPUTEVENT, file.READYEVENT

The order in which the events are tested is determined by
<use_expr>. If <use_expr> = J» the events are tested in
the order they are specified in the list; otherwise the
firet event tested iJs the <c¢ne which occupies the nth
position in the Llists where n is the value of <use_expr>,

Move Words Procedure
This standard procedure» which should be used with extreme
caution, allcws you to force the compiler to aenerate MVH
code in circumstances in which it would not normally do so.

This procedure takee two UNIV parameters: the scurce field
and the destination field. No compile~time or run=time
checks are made to see if these two fields are on MDD 4
addresses» have MOD 4 sizes and have the same size.

It is YOUR responsibility to insure that the MVW will
function correctly when your program runs! The SPRITE aroup
react with aispleasure if vyou report “buas®™ which turn

wWwill
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A.? Mcve HWords Procedure (Continued)

out to be caused by misuse of this standard

Fcr examples

procedure.

move_worde (scurce_field, destination_field);

Mcst oeople thinkine of wusino the move_

worde standard

function will have nec need of it. SPRITE optimizes to MVYu

whenever it can guarantee at compile time

that it will

Wwerko. As a gaquide to those whe are interesteds the exact
coenditions under which SPRITE makes thie ocptimization are

spelled out below.

Beth operands must have the same size “and controller. The

size and address of both operands must Dbe

MOD 4. (This

includes a MOD 4 offset from the beoinning of a data blocks

for example.) Both operands must be fixed

tenoth. Unless

an operand?s type 1s MUD 4+ 1t cannct use indexing (except
IX%2, which is alwayse MUD 4) or indirection., Furthermores
if indirection is invelveds the final controller must be

UN.
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Appendix B PICTURES

A picture is a
“the
functicne.

constant character
editina operations
SPRITE nictures’

strina which specifies
to be rerformed by the edit_number
are similar in censtruction and

operation to COBOL pictures.

Pictures are
7 8 1.

in pictures.

constructed from
Parentheses and pericd alsoc have
The order amono the characters + =

special characters + = %
special meaninas
$+ Z 9 s

the

sidnificant and determines ths lecality of a nicture,

The following special characters cause the specified action

when they aopear

in a picture,

9 Move a diogit from the  numeric socurce tc the
strina results convertine it to a numeric
character.

Z Like 9» except replace leadino 2zeroes in the
source with blanks in the result.

$ Insert a dollar sians, may floate.

+ Insert a plus sian if the value 1s nocn-necatives
or a minug sian if it is necative: may float.

- Like +» -but insert a blank if non=negative; may
float.

B Iinsert a blank.

Ix [nsert the character followina the I (used  to
insert special 'characters + = ¢ 9 7 I B .).

o Period is reserved for future use and may not be

used directly,

Other
character.

As a
be fotlowed by
many times
of 99. fFor

1699997999997,
As noted in fthe

float. This means
characters are
inmediately to the

characters

shorthand notations
a count in
the character
example:

conticuouss
Left of the

(Use I, to incert a period).

simply insert the specified

(or_ the Ix pair) may
which specifies how
up to a maximum
the same as

dny character
parentheses
is tc be repeateds
¥9(5)/9(5)° ig

tabler the special charactere + = § may
that if two or more of the same
that character will appear

first non=zero character.
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Aopendix 8 PICTURES (Continued)

specified by the floating
ftoatina character
of 7 with a simple
PP LG,

AL
character
ccmbines
insert,

result = «

previous character positions
will be blanke. Thus» a
the zero suoprexsion feature

For examples value = =00023» picture =
=2n,
character + = ¥ 2 9

The order requirement amona the special

is as follows:

a) + or = must precede ény $p» L» 9
p) + and = may notrbe mixed in the same picture
c) ¢ must follow +»s = and precede 7+ 9
d) Z must follow +, =5 Sland'orecede 9
6) 9 must follow +5 =» 15 A
Insertion <characters may ‘appear ‘anywheére in the picture

with no restriction. Howevers if they appear in a flcating

or 2 field (i.gos #+4p4+4,+4+9 cr 7272/22/79) they will not beg
inserted wuntil the firet non=zeroc character has been
transferred to the recult. For example: value = 000999»

picture = YZ7Z/77/79" aives *© 9/99% rather than * /
9/99% .
Examples:

9999 12717 12779

t4+ /.79 9799759 79399

t2p 17727277599 +19%9

77791.99B%
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Appendix B PICTURES (Continued)
ALl oprevious character positions specified by the floating
character will be blank. Thuss a floatina <character
ccmbines the 2zero suopression feature of Z with a simplea
insert. For example: value = =00023» picture = P"++++49",
result = = -21", v ‘ '

The order requirement amona the special character + = ¥ 7 9

is as follows:

a) + or = must precede any $» Z, 9

b) + and = may not be mixed in the same picture

c) t must fcllew +» = and precede Z» 9
d) >Z must follow +» =» ¥ and precede 9
N e) Aéimust follog'+y - 8 27

Insertion characters may ‘appear “anywhere

in the picCture

with no restriction. However, if they appear in a flcating
or Z field (i.ees %+,+++,+4+9 cr 27/7272/729) they will nct be
irserted wuntil the first non-zero <character has been

transferred to the result. For example: value = 000999,
picture =- "7Z/272/79" aives " 9/99% rather than " /
9/99".

Examples:

9999 172717 2119
+++779 19/99/769 193299
+2,2L7272+,2221.99 +318¢9

22791.99B%
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Aoovendix C FILE ATTRIBUTES

As File Attributes are definec by the CS&  FILE HANDLING
Standard (1955 2926)» thiey are not an intearal part of the
SPRITE lLanguace? howevers as they do appear in the =source
text of a SPRITE prourams tne File Attributee supported by
SPRITE are included here for cocumentation and reference.,

Supoorted File Attributes

The format of each entry in the table describina the file
attributes 1is: :

ATTRIBUTE NAME
Aoplicable peripherals; Kead/Wrijte Status

TYPE, includino mnemonic names
Defaults if any

Brief descrigtion

Thre read/write status indicates when the attribute can be
read or written. .

The descripticn section also notes non-standard attributes
ard ncn=standard interpretations of otherwise standard
attributes. ©See the File Handlinc Standard (FHS) for more
detail where necessary.

A read/write status of assiagned means that a physical fils
must-be associated with the ocenerd lcoical file.

The supported file attributeé are as fellows:
ACCESSMODE
Disk/Diskpacks Read: anytimer Write: closed
Mnemonics SEQUENTTIAL, RANDOM
Defaul t: SEQUENTIAL

Specifies the disk access technique,
Non=standard.

THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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As File Attributes are definec by the CSG FILE HANODLING
Standard (1955 2926)» they are not an intearal part of the
SPRITE Languace; however, as they do appear in the scurce

text
SPFRITE are included her
Supoorted File Attribut

The format of each entr
attrabutec iss

ATTRIBUTE NAME

Aoplicable peripherals;

TYPE» includi
Defaults if a

Brief descrip

The read/write
read or written,

status

The description section
ard ncn=standard
attributes. See the Fi
detail where necessary.

A read/write status of
must--be assocciated with

The éuonorted file attr
ACCESSMODE
Disk/Diskpack

Mnemcnics

Default:z SEQU

Specifies
Non=standard.

of a SPRITE prograns

interpretations

SEQUENTIAL,

tne File Attributes supported by
e for cocumentation ana reference,

es

y in the table describina the file

Read/Write Status
na ‘mneconic names
ny

tion
indicates when the attribute can be
attributes

standara
for more

non=standard
of otherwise
Standard (FHS)

also rotecs

te Handlina

assianed m2ans that a physical file

the ocened loocical file.

ibutes are as follows:

s Read: anytimer Write: cloced

RANDOM
ENTIAL
disk technique.

the access
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Appendix C FILE ATYRIBUTES (Continued)

AREAS

DISK/DISKPACKS Read: anytimes Write: closed
Intecer: 0..99» 0 means 100
Defaul t: 20

Specifies the maximum number of areas the file
may OCCUDY.

NUTE: Iagnored when openinc a permanent file.
AREASIZE

DISK/DISKPACKS Read: anytimer, Writes closed
Integer: 1..999% ©999
Default: 1000 {a. rcximately)

Specifies the numbar of receords in an area.

NOTE: Must be evenly divisible by 'the number of
records in 8 block. At declaration time»
the default or actual value is adjusted to
meet this ccndition. Non=standard (ses
FHS = AREALENCTH) .

AUTOPRINT

PRINTER? Read: anytimer Write: anytime
SOOLEAN
Defaul t: FALSE

Causes files: that have been spooled to an
intermediate peripheral to be printed
autcmatically at £0J. Non=standard.

BACKUPKIND

PRINTER/PUNCH(#); Read: anytime(s), Write: closed
Mnemonic:s DI¥K, DISWPACK, DONTCAREC®)» TAPE
Defaul t: DONTCARE

Specifies the intermediate operipheral to which
the Lloocical file witll be cpcoled. DONTCARE
creates the file on the system?s default backup
media.

NOTEs Should only te used when BACKUPPERMITTED =
MUSTBACRKRUP, Non=standard as thise

""THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROWUGHS
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FILE ATTRIBUTES (Continued)

AREAS

DISK/DISKPACK; Read: anytimesr Write: closed
Intecer: 0..99,» 0 means 100
Default: 20

Specifies the maximum number of areas the file
may OCCUDY.

NOTE: Ianored when opening a permanent file.
AREASIZE

DIS%IQISKPACK:_Rgad: anytimes, Write: closed
Integer: 1..999% 999 |
Default: 1000 (al fcximately)

Specifies the number of records in an area.

NOTE: Must De evenly divisible by the number of
records in a block. At declaration time,
the default or actual value is adjusted tc
meet this condition. Non-standard (ses
FHS = AREALZNGTH).

AUTOPRINT

»

PRINTER: Read: anytime, Write: anytime
S00LEAN
Default: FALSE

Causes files. that have been =pooled to an
intermediate peripheral to pe printeu
autcmatically at EOJ. Non=standard.

BACKUPKIND

PRINTER/PUNCH(*); Read: anytime(#), Write: closed
Mnemonics DISK, DISKPACKs, DONTCAREC®)» TAPE
Defaul t: DONTCARE

Specifies the intermediate peripheral tc which
the Lloaoical file will be spooled. DONTCARE
creates the file cn the system's default backup
media.

NOTE: Should only te used when BACKUPPERMITTED =
MUSTBACKUP. Non=standard . as this

"'THE INFORMATION CONTAINED IN THIS DOCUMERNT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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Appendix C FILE ATTRIBUTES (Continued)
attriobute modifies KIND.
BAGAUPPERMITTED
PRINTER/PUNCH(%)5 Read: anytimesr Write: closed
Mnemonic: DONTBACKUF, DONTCARE» MUSTBACKUP
Defaul t: DUONTCARE

Specifies whether an intermediate peripheral may
be associated with the logical fileo

BLOCK

Cenerals Read: anytimesr» Write: never
Integer: 0..99999999

Returnce the number of the Loaical block
referenced in the lLast I/70 statement.

BLOCKSIZE
Generals; Read: anytimer, Write: closed
Intecvar: 1..999999
Default: size ¢f ¢cne recerd
Specifies the lLencth of a block in diaits,
Should be a multiple of the 'size of " a record
{MAXRECSIZE?Y.
BLOCKSTRUCTURE
Generals; Read: anytimes Writes closed
Mnemonics:s FIXED» VARTLABLE(x)
Defaul ts FIXED
Specifies the format of the records in a block,
BUFFERS
"General; Read: anytimes MWrite: closed
Integer: 0..9» 0 is special

Defaultte 1

Specifies the number of buffers assigned to the

file. Non=standarc interpretaticn of Zeros
indicatinc that the wuser will suoply his own
butffer. :
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Appendix C FILE ATTRIBUTES (Continued)
attribute modifies KIND.
BACKUPPERMITTED
PRINTER/PUNCH(*); Read: anytime, Write: clcsea
Mnemonic: DONTBACKUF» DONTCARE, MUSTBACKUP
Defaul t: DONTCARE

Specifies whether an intermediate peripheral may
be assocciated with the logical file.

BLOCK

General’ Read: anytime» Write: never
Integer: 0..99999999

Returns the number of ~ the logical block
referenced in the last I/0 statement.

BLOCKSIZE
General; Read: anytime» Write: closed
Intecar: 1..999999 '
Default: size of cne record
Specifies the lencth of a block in digits.
Should be a multiple of the size of a reccrd
(MAXRECSIZE).
BLOCKSTRUCTURE
General; Read: anytime, Write: closed
Mnemonic: FIXED» VARIABLE(x®)
Default: FIXED
Specifies the format of the records in a blcck,
BUFFERS
"General; Read: anytimes Write: closed
Integer: 0..9» 0 is sopecial

Defaul t: 1

Specifies the numter of buffers assianed to the

file. Non=standarc interpretaticn of zercs
indicatino that the wuser will suoply his own
buffer., -
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Appendix C FILE ATTRIBUTES (Continued)
CREATIONDATE

TAPE; Read Only: Assianed
Integers DISPLAY 0..99366

Returns the julian date (YYDDD format) that the
file was created,

CURRENTBLOCK

General; Read: "anytimes Write: never
Inteager: 1.,.999999

Returns the size of the block currently in use.

NOTE: This is always eqgual to BLOCKSIZE, except
for short block tame files (x),

CURRENTRECORD

teneral; Read Unly: anytime
Integers: 1..%9996

Return the size of the last record referenced by
an I/0 statement.

NOTE: Thiz value is always equal to MAXRECSIZE.
CYCLFE

TAPES? Reads assionadsr Write: closed
Integer: 1..99 :
Defaults 1

tpecifies different "aenerations of a permanent
file.

The value of CYCLE attribute may be set only when
the file is closed,

DENSITY (=)

TAPE: Read: anytimel(*), HWrite:s closed
Mnemonics BPISS56» BPI&OO» BPI1600» BPIBG250
Default: BPI1600C ”

Specifies the reccrcina density of a maonetic
tape file.
““THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURRQUGHS
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Appendix C FILE ATIRIBUTES (Continued)
DIRECTION
TAPE> Read: anytimes HWrite: closed
Mnemonic: FORWARD», REVERSE
Default: FORWARD

Specifies the direction in which records of the
file will be accessed.
EXTMODE
PUNCH: Re2ad: anytimes Write: closed
Mnemonics EBCDIC
Specifiee the character type of the file.

FAMILYNAME

DISK/DISKPACK/PRINTER/PUNCH/TAPES
Read: anytimer, Write: closed
STRING (8)

Specifies the family on which the file resides,
Non=standard interpretation for oprinter and
ounch: which specifies the form name to be used
{see FHS = FURMID).

FILENAME
General Read::anytimey Writes clesed
STRING (6)
Default: Value cf [NTNAME attribute:

Specifies the external file name tc be asscciated
Wwith the looical fite.

FILESTATUS

General: Read Unly:lanyfime‘
Mnemonic: UPEN, CLOSED

Returns whether or nct the file is currently
open. Non=standard (see FHS = DOPEM),
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Appendix C FILE ATTRIBUTES (Continued)
FURCEID

DISK/DISKPACK:? Reads anytimes VWrite: anytine
BOOLEAN
Defaul t: FALSE

Forces a physical I/0 tc retrieve the records
doee not examine bufferes for the block,

NOTEs Apolicable conly to RANDOM access files.
Non=standard.

FURMS

PRINTER/PUNCH? Read: anytimer Write: closed
BUGOLEAN :
Defaul ts FALSE

Specifies that the file requires special forms
when printed/punched. Non=standard (cee FHE =
FORMID)Y,

INTNAME |

General’? Read: anytimes, Write: declaration only

STRING (6)

Default: first six characters of internal file
name translated to upper=case,

Specifies the name by which the file may be Label
equated. Non=standard interoretation,

KIND

General; Read: anytimer Write: closed
Mnemonics DISK, DISKPACK, PRINTER» PUNCH

READER, REMOTE», TAPE, DCP» ISC
Defaul t: READER f MYUSE = Ii

PRINTER if MYUSE gut

DISK(*) if MYUSE i0 or 01

it

U

Specifies the peripheral associated with the
tecaical file., REMCOYE 15 the KIND required to do
datacomm I/C.
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Appendix C FILE ATTRIBUTES (Lontinued)
LABEL
Generals Read: anytimel*), HWrite: clcsed
Mnemonic: EBCDICLABEL, OMITTED
Defaul t: EBCDICLABEL

Specifies whether o©r not the file has Label
reccrds acssociated ®With it.

LASTRECORD

,DISK/DISKPACK; Read Onlv: assianed
“Inteager: 0,.99999999

Returns the record number of the last record in
the physical fileg.

NOTE: May not be correct durino file expansion.
MAXRECSIZE

teneral; Read: anytimes Write: closed

Integer: 1..39996

Default: size of one record

Specifies the §ize in dioits of & recordr or the
maximum size of a VARIABLE lenath record (%),

NOTE:= At declaration times any cupplied value
‘will be‘overriden with the record size of
the file.

MYUSE

General; Read: anytimer, Write: closed

Integer: INs TU» D1, OUT» EXTEND (%)

Default: IO

Specifies how the file will be used. Non=stanard
values are 0I and EXTEND (see FHS = NEWFILE).

NEXTRECGRD

Ceneral; Read Onlys "anytime
Inteocer: 0.,.99999999

Returns the current position of the file,
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Appendix C FILE ATTRIBUTES (Continued)
OPTLIONAL

Generals; Read: anytimer Write: cloced
BOOLEAN '
Defaul t: FALSE

Specifies whether or not the assignment of a
permanent file is optional.

PARITY

TAPE? Read: anytime» Write: closed
Mnemonic: EVENs 0ODD
Defaultz 00D

Indicates the parity to be used when writine a
tape file. :

NOTE: EVEN parity may be used with 7=track tapes
only.

PROTECTION

DISK/DISKPACKS Read:s anytimer Write: closed
Mnemonic: ABNORMALSAVE, TEMPUORARY
Defaul ts TEMPORARY

Specifies whether or not a file open at abnormal
EGJ will be saved (and entered in the directory).

SAVEFACTOR

TAPE; Read: anytimes Writes: closed
[nteger: 0..999
Default: 999

Specifies the expirsation date of the file in
terms of days ' past the creation date.
Non=standard default value.

SECURITYFAMILY

DISK/DISKPACKS? Read: anytimes Writes: closed
STRING (6) ‘ '
Dafaul t: DISK

Specifies the family name on which the auard file
for the file resides. Non~standard.
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Apcendix C FILE ATTRIBUTES (Continued)
SECURITYGUARD

DISK/DISKPACK: Read: anytime, Write: closed
STRING (6) '
Defaul t:s NONEr, must be cet if needed

Specifies the file rame of the auard file for the
physical file. :

SECURITYTYPE

DISK/DISKPACKS Read: anytimer Writes closed
Mnemcnics DEFAULT» GCUARDED» NONE» PRIVATES

, pUBLIC

Defaul t: 'DEFAULT

Specifies whor, other than the cwner (creator) may
access the permanent file. Non=standard values
are QEFAULT and NCNE. DEFAULT gives the user's
USERHI default security. NUONE produces an
unsecured file,

SECURITYUSE

DISK/DISKPACKS Read: anytimesr Hrite: closed
Mnemonicz "INs 10, QUY, SECURED
Defeult: 10

Specifies the manner in which a file protected by
security may be accessed,

NOTE: The wuse of a guard file overrides this
attribute furction,

SENSITIVEDATA

DISK/DISKPACK? Read: anvtimer HWrite: closed
BOOLEAN
Default: FALSE

Specifies whether or not the disk sectors to be
returned when the file is ©purged are to be
overWwritten with an arbitrary pattern so that the
oricginal data is eraced.
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FILE ATTRIBUTES (Centinued)

SERIALNO

TAPE? Read Only: assioned
STRING (5)

Returns the serial number of the labelad tape
coentainina the physical file.

SINGLEUNIT

DISKPACK: Read: anytimer Write: closed
BOOLEAN "
Default: FALSE

Specifies whether or not all areas of the file
are tc be contained on a sinale member of a
family.

UNIQUENAME

DISK/DISKPACK; Read: anytime;kwrite; closed
Mnemonics NULL, PROCESSUR», WIRK
Defaul t: NULL

Soecifies whether or not tne file name is to be
altered in-a wunique fachion for & particular
execution by the oprocessor number only or the
processor number and the mix number (WIRK), NULL
indicates no uniquengss. Non=standard,

VOLUMEINDEX

TAPE? Read Unly: assianed
Integsrs:s 1..999

Specifies the real number (not the same as
SERIALNO) of the physical file.
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S
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SYNTAX DIAGRAMS

yntax diaarams are used to describe the csyntactic
ttributes of Lanouaces in a readable manner. Syntax

diaarams show hcw to combine elements of the lancuace being

d
p
f
L
a
r
d

gscribed.’ These combinaticns are shown by the one=way
aths that connect languace elements. . The direction of
low is implied by the anules at which paths join or fork.
anavaae elements are orimitive symbols (e@.0.» ASSERT>» HE
nd phrase=names (e.a.» statements identifier)r, which
eprecent collections of primitives. Each phrase name is
efined by a syntax diaaram that shows what collections of

primitives it represents. To determine allowable

c
b

T
d

c

1

n
|
i

“'THE INFORMATION CONTAIN

cmbinations of lancuaoce primitivesr, replace a phrase name
y any of the collecticons of primitives it reoresents.

he followine rules define the wmanner in twhich syntax
jagrams are constructed and the meaninog of the special
haracters used in the diagrams.

« Path Characters and Directions

Continuous underline characters } denote horizontal

directions ¢ither left to rioht or richt to left.
Vertical bars (1) denote upward or downward directions.

Directional slashes (/ and \) are used to indicate a
branch in the path or a chance Iin the direction of a
path. To follow the syntax diaorams start with the
item beino defined (upper left) and follow the path.

Directional slashes are alsc used to fold a lona Lline.
Foldino ¢f the main path tc a continuation Line must be
the full width of the diacram from the rieht marcin to
the Left marcin. for example:

ain path foldﬂ

L THIs Is_ AN EXAMPLE___OF ________
\

___________________________________________________________ /

o _THE_ ____ FOLDING____DF____A MAIN____PATH_____
\
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SYNTAX DIAGRAMS (Centinued)

Repetitions

Repetitiocns are always =chown by a counter~-clockwise
lcop. The return path travele from richt to Lleft,
above the repeated item. Constructs which have zero or
more occurrences of a sinole jitem are shown as:

__separator_

An intecer» preceded by a slash (/) and followed by a

reverce slash (\)» denctes the maximum number of times
a path may be traversed. ‘ ’

Example:
/3N maximum of three traverses

An integer; preceded by a reverse <slash (\) and
fotlowed by a slash (/) pricr to the constructs denotes
the minimum number of times the path must be traversed.

Fxample:
minimum of two traverses

\N2/

If a minimum and a maximum number of traverses are
specifieds and the minimum and max imum numbers are the
samer» the number then epecifies the exact number of
traverses.

Examples
__7EN . exactly three traverses
\2/

Specification of path trsverces may appear in the main
Line of the path or in a repetition lcop:

N /1oN_ L id / hN id /

e e P v o s s cme > om ams | wme e o mn  wm mmm  m w e  an oum o e e e | me e
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Both of the examples above mean the

sames

the

numbers

are different bectause they occur in difterent parts of

the loop.

N

‘e Start of [Diaaram

A railroad syntax diacram is started by the phrase name

startina at the left marain on a line of

the main path beagins,

4o+ Alternate paths

ite

cKN

Alternate paths must alwaye be vertically se

from the main paths or othepr alternate
Line of blanks between directional
directional slashes are uced denoting
return for a single alternate path.

the
A combinatiocn of

pathss

where

parated

by one
slashes. Two

start and

directional slashes and vertical bars is used to denote

the start ana return of multiple alternate paths, for
example:

diaaram

i

]

N MATND BN
\ /

\__sinole__alternate__/

iagram

A

d
l ) i
| :
N M AN D D o
\ /
IN__first__alternate___/\
| {
i\__second__alternate__/1
i |
\ nth__alternate /

5. Termination of Diaaram

U

A railroad syntax diacram is terminated by a vertical
Line down the riaght hand edoae of the diaaram.
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example
)
i
\ a short ciaaqram___ __

6. Syntactic Constructs

Primitives that are special characters or

lower=case

reserved words are delimited by a 'blank before and
after them to provide visual <ceparation from the path.

Phrase names are lcwer=case words. These and
upper=case primitives (key words or reserved words) are
not delimited by blanks but are immediately adjacent to
the path's underline characters. Phrase names may be

immediately preceded by a comment word and

a colon.

The cocmment and coclon may be on the Line directly abcve
the phrase name or on the same tLine as the phrase name.

diaaram

|

(I ===

! { . e s

[ / \

N N a__ __ o

a8 oa % \ PRRFES , @ o N

IN_ b 71
| \
\ c /
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Th
cc
be

interface d
§

|
| procaram
\__identifi

compenent

P R

SYNTAX DIAGRAMS (Continuegd)

below specify
al thouoh not

e SPRITE syntax diaarams
mplete Lancuace desiagn
en implemented.

gecription

names: / \
er__PROC__\

s\ e w e S e S o e ey E

mecdule descripticn_
data definition___ __ __ . _
file definition

port definition
nep file definition__________ -~

o > e we A W G A e =

the syntax for the
all constructs have

—

ot o O R Ve S e Gy e G G SN G s e o

s a o o D D G AT SR S

- -
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knows
|
i
Y P
| module name: \
N € ___N__ o identifier______/___ ¥ ______ RNOW_ _
N ALL / \__BKNOWS__/ \
: i
i
module description
|
| - module name:
\____identifier______ MOD . o o
\___ENV_DEPENDENT__ 7/ \
e e et e o e e e /
/
| o
1 / entry point: \
N N prccedure descrintion__/__ _________00OM___________
\__knows__/ / \N_ ¢/ \
N comment __ __ / {
i
{
procedure description
i
I
|
{ proc narwe:
\__identifier____PROC______ parameters____ . _ return value__ ______
\ N e ’ N / \
N ENTRY / i
{
i
parameters
|
| S
| /  paramd: \ \
\N__ C __N__ident__/_________ o e e e type__/__ ) ___
N___CONSTY___/ N__UNIV__/

\___VAR___/

\_VALUE_/
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return value

1

|
}
\___RETURNS

data definition
l .

|
| déta block name:
N

ee_identifier____
variable
}
Vo o P
1 / variable nam
N \___identifier
init value
{
|
N =
fite definition
|
| file block nanm
\ identiftier_

SYNTAX DIAGRAMS (Continued)

\
i
§
_____________ e P Sl I R e ———
/ \
e JDATA N varvable_________ l o
\
i
{
es A\
U A 4 A <X - S
\__init value__/ \
‘ i
§
CONSE AN U B KO o o o o e e e e e e e e
\
i
§
D o w o W mm e P e e
e /
o __FIve_______ \__file description__/__ ________
\
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file description

) file_name:
\ identifier file attr =pec 0F_ ‘type

= o e o o e s o s ma = s e e > v G kB s om s o D o e

file attr spec

s wa e e e G e G s e E e R W D e o O e D NS e o e e e S < e T wam R R <

\ f _\__attribute name__ = attribute value__/___ 1

= = ma om o oo e e v

port_block
} »

ks o e v o e s e cnmm e s e s s v

| / \
\___port_block_name__PORT___\___port_descriotion___/___ + ______ __
' \

{
t

port_description

|

!

N port_name_ ___ _ __ . _.__ port_attribute_soec___ ____________
\
f
i

port_attribute_spec

|

b e B e et et et o e i o o e e

| / : \

N b N r _NaMe e e /) __

\ /\ /

\_ [lconst_exprldl _/ \_= attr_value_/

— o
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nsp_file_block
|
{ I
1 / \
\N__nesp_filte_block_name __NSP__N_ _nsp_¥file_description__/__ + _____
\
i
i
nse_file_description
‘ .
)
\___nesp_*file_name____nsesp_Ffile_attribute_spetification_____ ________
\
4
i
nsn_fite_attribute_spec
|
b P
| / \
N b N Bt M AN o o Y B
N = attr_value____/ \
|
I
declaratior block
|
n e o
! / \
\____DEC___N_____constant definition________ l CED_ __ .
\ ‘ /ON__ ¢ __/ \
IN___type definition__________ /1 l
i i i
IN___data definition_____ _____ /1 1
! v I {
IN___file definition__________ /1 i
| ' { i
IN__port definition_______.___ /1 §
| - | 4
IN___nsp fite definition______ s ]
] ' | §
\ comment / i
i
§
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Appendix D SYNTAX DIAGRAMS (Continued)
cecnstant definition
{
|
b B e e e
! / constant: constants: \
N__CONST____\N___identifier_________ = __exXpr_._____ /o
\__type__/ \
§
)
type definition
i ?
} T
] / type names ) \
N TYPE N indicant_________ _ = tyoe o /e
N parametric type oart__ __ _______ / \
i
{
parametric type part
|
}
)
| bounds:
\____indicant__ peramsident____subrance___ )y ___ = __
' \
____________________________________________________________ /
/
N___USTRING_ . € __paramsident__" Y ____ e e e e e e
| ' \ \ elementistring [/ \
| \N__OF__\___base type____/ !
§ i
} lower bound: params: element: i
N_LL_ARRAY__ U __constant___ .. ___ident__ 3 ___OF____tyvpe______ {
N/ \i
§
§
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type

|

|

I

N s MO L Y DB o o e e e e e i
)

N AN d N C ANt
|

EN__SET____UF____finite scalar type____ __ _ o
| N___ Y/

' .

! lenaths :

IN__STRING__ ¢ __simple expr__ ) ______ e
) . AN ‘string /
[ \__0OF___base type___/
{ \N__/
e P

] / index: \ ,
IN__ARRAY___ U __N\N__finite scalaritype /__ 3 ___OF____type
| ‘ N_ ./

|

U P TR V0 o tyoe___ ____
i \__/ N N_CONST_/  N____ EXTERNAL_ _ _/

n I \_VAR_/ \___LBCAL_____ /

v\ /

t /

i N PROC
! \ /N /

| \___parametere___/ ~ N_return value_/

|

T s

! / \

\ STRUC \ _tield_ _______ /___CURYS__

\_PACKED _/

YTHE INFORMATION CONTAINED iN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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simple type

!

|

i

tI\__finite scalar type
|

N REAL e e e e e e e e e

N LN G R E AL o o o e e e e e e e e e
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finite scalar type
I
|

IN___finite scalar indiCant o o o o o o e
e P \
{ /- symbolics:. \ i
PN_ __SYMBOLIC________ C ___N\____igent_____/___ Y o |
I \__ORDERED_ _/ \
| [
i constants: constant: : i
IN___simple expr__ .. __simple expr______ e e
| . ‘ N\
| integer subranage:s i {
IN___DIsPLAY__ _finite scalar type______ e e e e e {
| N\
i number _of_bits: . {
PN___BINARY . € _inteaer eXDr ) o o {
{ \ / A\
e / i |
! / {wbz upbz: i i
| \_RANGE__integerexpr_ .. __integeregxpr_/ i
| i
N BOOLE AN |
| N
TN O AR o e i
| N\
IN L EBU T I C o o o i
| N
EN L HEX e e e e e ]
{ \ 4
I - B O R |
! \
S e 4
{ / packed \ i
N ____PACKEC___SyMBOLIC___ ¢ __N__ _.scalar valtue__/__ Y ________ {
\N_DRDERED_/ NNLY/ / N\

\ / !

{

|
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string base type
:

IN__ _CHAR
:\NB_EBCCIC
L HEX

packed scalar value

}
|
\ scalarsidentifier

o en e wn s

»

field name:

\ \__identifier__

f
i
{
| /
|
|
\

__taa field_

SYNTAX DIAGRAMS (Continued)

\ =

s e D el D e M S S D D T W R e G D SN D o s e R GEp Oy W WD R N AEm AR AR CER GRS 5B MEN DM NI W N e b R N e A o G S T o s v

~.constantzexor __

\
|
i
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normal tag

}

|

|

| tag id:

\ identiftier,

omitted tac

i taa type:

N finite scal
disjoint tag

|

! tag_ids

N identifier
variants

)
Y
| !
| i /constant
\N___N___\N___value
module

[
|
1
{ module names
\N___identifier___

fag t
- finite sca

> s > s

ar tvyope

var?g;;—I;berg?\
collection /

SYNTAX DIAGRAMS (Continued)

ypet
lar type_ _ _ _ __
OR o o
Ny
b/ variant alts A\
NON fiebd___ ____ /
““““““““ \
mpoenent_/_ o DUOM_ __
\ H / \
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mocdule compnonent

|

IN_ C O MM N L o o o o o e e e e e e e e e e

| \

N tyoe definition o |

{ \

N constant defin i C 10N . o i

| , N

N data defini v 0N _ i

| A\

YN tile defini v 0N o {

{ . \i

N port definitaen i

! \

PN nsp file definition_____ __ . __ ______ e Y

} \ i

N procedure definition o o oo

} : N\

N forward defini tien o 9

\ 1

i
|

forward definition

{

|

N___oroc header __ _ _FORWARD L o 7 o e e i
\
{
i

procedure definition

i

|

|

|

\_._orocc header____procedure declaraticns____statements_____ CORP__ _

S v a nm S W e G R R e R AT T GRm € A  m A m m w
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proc¢ header

|
i
|
I orocedure names
\

__identifier____PROC_____.__ parameters ________ return value__ _ .

N e / N e

proc declarations

H

|

| / \

NN coemment _ R A

\ /

IN__shares declaration___/|
{ : {
IN__type definition _____/}
| i
I\N__constant definition__/1
i §

\___var declaration_______ /

shares declaration

' N

Y I R

| / ‘ehared: \

N _SHARES N s ¥dent
\__CONST__/
\__VAR__/
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var declaration

SYNTAX

DIAGRANMS

(Continued)

{

| P e e e e e

| / —— \

i ! / wvars: .\ i
N___VAR___N__\N__1ident__/ YD o R /e

S

{
|
]
1
\

tatements

o
12
o - e e

/ \
\_statement_/

\_STATIC_/ N_init value_/

- — P

- ee ww
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Appendix D SYNTAX DIAGRAMS (Continued)

statement

{
|
{
I
] \
PN simple stat eme Nt o o o o o !
| §
EN Vs tat MmN |
§ \{
PN Ca5 e St At OMEN o o e e {
| N\
N while statement___ _ __ __ . ____ e e e i
] : A
PN do until statement o o i
| , N
UN for statement oo oo e e |
| : \
IN_ find statement ___ ____ ___ e e e e e
| ' \1
IN______ ., until cese statement___ ___ _____ I e {
| _ \ 1
PN o cenerate statement_ __ o !
| A\
A T o o |1 (1K =2 4 B A i
\i
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simple statement
}
i
{ destinations: ascsionment ‘value:
IN____orimeéry______ HE I -3 3 ¢ S
| \N___ = __ [ \
i IN__ ==/ |
| IN_. %:= __ /) !
1 IN__ /= __ /1 §
i IN__ &:= __ /1 i
! IN__ ti= /1 i
| N RHx= S i
! {
| left hand sides riaht hand sicde: |
IN L orimery o SF3 Dl MATY e {
I \
{ proc callz: §
O X o £ K o }
| N____failure____/7/ N\
| §
! situations: {
I\ _LOOP EXLT o VdEN i
[ \i
f boclean: |
IN___ ASSERT __ B K DT o e e e e e e e e e {
| Y
1 return values B
IN____RETURN ____._ exor_____._ e e e e e e i
| N / \
i {
A L Y |
\
}
i
failure
|
{
{
N IR FATLURE_ ____ then part_____else part_____ e
\ /

S e b e D e e cam

-
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if statement !
| ELIF
] / Hboolean: \
NoJIF Lo oN____exor ____then part____/_____else part____FY_____-
N / \
{
i
then part
)
)
|
]
N THEN s tat amMen e S o o
\
i
i
)
elee part
|
|
|
i
N BN st at emen T S o
\
‘ i
: !
! §
cate staterment
|
|
|
f selectors
N____CAsSE____expr____Ys__ __ wewtlse parv__  ESAC__ __ o
\ / \
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Appnendix D

SYNTAX DIAGRAMS

cases
|

L

} ! P

{ ! /constant case labelss \
N N__\__velue collection____/

while statement
|

;
|
I
N WHILE

{Continued)

s o D G e

bcoleans
-2 ¥ ] de
do until statement
J
|
|
|
\_____do group____._ UNTTL
for statement
!
{
)
} cortrol var:
\N__FOR____tident___ __ Ove
/
\

\__DESCENDINC__/

Ol OUD o o e e e e
‘boolean:
““““ N o 1
Limits:
R____value rance____
\
/
dao aroupn

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS, CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WiTHOUT

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

-

PAS 1968-1 REV 6-73




1982 9992

e B
Burroughs Corporation G B2000/2000/4000
COMPUTER SYSTEMS GROUP SPRITE REFERENCE MANUAL
PASADENA PLANT

REV. A PAGE 2085

COMPANY CONFIDENTIAL | PRODUCT SPECIFICATION

Appendix D SYNTAX DIAGRAMS (Coptinued)

value rance
|
}

IN____simple expr___ oo ___simple expr_____ e e L
| \
N ____indicant ___ o o _RANGE L 1
A
|
{
until case statement
|
|
vV s
| /  situations A\
N__UNTIL____\____ident____/____do orouc____
' \
__________________________________________ /
/
i e OR__
} /L P : \
[ i / situation: \ |
N _CASE__ IS ___N__ N ident__ _/__ ¢ __statements___/___ESAC____
' \
i
i
do aroup
}
|
{
!
N 0O statementes L UD o
\
§
i
§
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Appendix D SYNTAX DIAGRAMSE (Lontinued)

find statement
{

i i »
N___FIND___find control___WHERE___find condition_

\
___________________________________ /
/
N THEN___statements__ ELSE___statements__ _DNIF__
N / \
i
§
find contrcol
|
{
| pointer:
IN___identifier__ _ _ oo INTCG____arraysprimary_______
| \ index: / \
| - \N_AND__identifier_/ i
i §
} elemert pointer: predecessor pointers: 1
\____identifier_____ WITH identifier____ |
N e /A !
mmmmmmm R 4 }
/ list pointer: i
\__FROM_____primary______USING___link fields____ __ 1
\
{
|
link fields
|
b S ——
! / field namez - \
N N dent it er
\

""THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE QUTSIDE OF BURROUGHS CORFPORATION WITHOUT

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"' PAS 1968-1 REV 6-73




1983 9992

: . B
Burroughs Corporation Q
COMPUTER SYSTEMS GROUP
PASADENA PLANT

B2oon/2000/4000

SPRITE REFERENCE MANUAL

REV. A PAGE 207¢
COMPANY CONFIDENTIAL PRODUCT SPECIFICAT'QN
Appendix D SYNTAX DIAGRAMS (Continued)
find condition
|
|
I\ MIN L _FiNnd PP AMArY
TN MAX__/ \
1 {
IN___find erimary_______ = keysexprassion_ __ oo |
! 3 \___ ™= ___/ \
I IN__ < __ /1 j
| IN__ <= __/I ]
] : IN__ > __ 71 I
| , \___. 5= i {
| {
l set masks: !
\N____find primary___ * ______ eXDr oo R & S i
) : \_ == _/ \
i
i
aeherate statement
I
|
' .
{ pointers:
N GENERATE L EXTERNAL L O AMaTY o o e e
N LOCAL 7 \ inteoger: / A\
: N___LENGTH___simple expor___/ i
{
{
expr
!
e |
i / N v \
| | \N_ . 4 _ |
| ! i
N N conjunctive expr__ __ __ e
\
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Appendix D SYNTAX DIAGRAMS (Continusd)

conjunctive expr

b
. &
| / \___ &% ___/ \
{ | §
N N relational exor__ __ . __ o
relational exopr
|
\___cimple expr_______ e e e e e
\ ‘set or subr: /
PN IN o inclusion___ /1
IN__ ~ __IN__/ |
N\ e simple exor______ /
N = /
IN__ . <= ____1I
IN__ e o1
PN < 7
N > /
inclusion
|
PN s imMO Ll & Dl e
} N___ se ___simple-excr___/
\ .
\N____indicant___ .« ___RANGE _ __ oo
cimple expr
| I S
i / N o= \
) | ¢
\ \ term o
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Aocendix D SYNTAK DIAGRAMS (Lontinusd)

term

| e e

| / N \

| | \_._REM__/ i

| § {

N N\ o __._Ffactor___ _ o
\
|
i
i

factor

1

[

PN + a0 O o

! N\ e/ \

I \N_ o/ |

U B XDP ) i

| \i

YN e e e e e e e e e e e e ) §

i N o I / \

! J set elementss AN ! i

| \___\___value collection___/___/ |

! - I

| P i

! /agorecate elems\ l

IN U N exonr___ A B }

| M

t type: }

PN indicent_ ___ o o MIN [

) N MAY_ / \

i PN_ DELTA______ /1 i

I IN__ EPSTILON_ /i ]

| N ST / {

i {

{ |

N O A M B Y e e 1

A\
{
§
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Appendix D SYNTAX DIAGCRAMS (Continued)
primary
|
|
i var ¢or constants
YN VA N
| \
i proc or functiens i
YN VO N Y o |
i module s / \
(AN ident o ./ |
| ]
AN KT - i
f A\
i cast types:. cast argument: ' i
IN___indicent____ ( ____expr____ __._ ) {
: , 1
IN___primary ______ Sl e C N ON o }
e o \i
i /actual parameters:\ ‘ {
IN___primary_____ ( __\__expression_____ A R i
| \i
| files H
| port or nsp §
i filename: attribute name: |
N icentifier____ o ____i. indicant o 1
N\
i
celection
|
|
PN e o Fieldsidenti fier o
i \
e P i
{ / subscript/elices \ |
IN_ N indexina________ Y R {
! N\
N D i
\i
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Appendix D SYNTAX DIAGRAMS (Continued)

indexino

A\ L O o B
| A\ / \
] N e cimple expr___/ {
| \N__ s/ ' = !
\ o {
N\ dndicant L o L RANGE 4
\i
{
1
literal
|
i
PN v strina_ L __ e e
| \
\ intecer i

value collection

N L o
i /

PN simple expr .. simple exopr__/

| /

\ indicant . RANGE /
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Apvendix E SPRITE CODED EXAMPLES
4 MID = binary tree traversal example

tree_travercal
PRUC

trees
Mao

traversal ENTRY?
DOM 3

{trees) HKNOWS

scanner

MOD }
get_ch PRUC: (char VAR STRINC (1) OF CHAR)Y:

paMs ‘ :

{treecs put) KNOW
DEC
CONST max_int = 99999999999999596999999;
TYPE PUT_STR (¢ 1..100) = STRING (g)»
PUT_INTECER = max_int..max_int;

[T

CED>
{trees} HKNOWS
put % an intrincgic = See Apoendix H.
MOD :
plankse PROC (size 1..100)7
eol PROC »
new_pace PRUOC;
number PROC (value PUT_INTEGER» size 1..100);
strince PROGC (str PUT_STR)S
DOMS
CORP

% binary ‘tree traversal example = SPRITE module

trees
HO0D

TYPE PUINTER = PTR T0 NODEs
NODE = STRUC
info STRING (1) OF CHAR»
Ltinks
rlink  POINTER
CURT &5

preorder
: X .
PROC (p POINTER)
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Appendix SPRITE CODED EXAMPLES (Continued)

If p = nit

THEN
put.string (pd.info);
preorder (pa.ltink)?
preorder (pd.rlink);
Fis
CORP; % precrder _
inorder %'

PROC (p POINTER?Y;

IfF p == nijl

THEN inorder (pad.Llink)s
gut.strino (p.info);
inorder (pA.rlink)s

FI;

CORP; 7 incrder

pcstorder
PROC (p POINTER);

IF p == nil
THEN postorder (pad.llink);
postorder (od.rlink);
put.strinag (pad.info);
Fis :
CORPS % ocstorder

enter
PROC (p VAR POINTERD Y
VAR ch STRING (1) OF CHARS

scanner.cet_ch (ch);

pute.strinag (chl;

IF Ch - = no"

THEN CENERATE EXTERNAL o
pd.info = chj
gnter (pad.tlink);
enter (pd.rlink)s

ELSE p = nil;

2 '

CORP % enter

traversal
PROC
VAR roct POINTER?

. 6 ey e ., R .
ut.strino (% =)3 Z See Appendix H,
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Apcendix € SPRITE CODED EXAMPLES (Con'tinued)
IF p ~= nil
THEN
put.strina (pad.info)’
. preorder (pa.llink)s
" preorder (pQ.rlink);
FI; .
CCORP> Z preorder
inorder .

PROC (p POINTER)Y; !

IF p = nil - )
THEN inorder (pa.llink)s

: put.strino (pd.info);
\ , ‘ inorder (pd.rlink)s .
\ F1s

re CORP; % incrder

pcstorder
PROC (p POINTER);

IF p ~= nil
THEN postaraer (pad.llink)s;
postorder {(od.rlink);
put.string (pad.info);
F1; ‘
CORP; %4 ocstorder

enter
PROC (p VAR POINTER)S
VAR ch STRING (1) OF CHAR?

scanner.agaet_ch (ch);

put.string (ch);

IF cCh == "_,"

THEN CGENERATE EXTERNAL o3
pd.info := ch;
gnter (pa.llink);
enter (pa.rlink):;

ELSE p 2= nil;

FI; '

CORP; % enter

traversal
PROC,
VAR rcot POINTERS

n oy N
put.strina ¢ )s Z See Appendix H.
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Appendix E SPRITE CODED EXAMPLES (Continued)

enter {rooct)r

put.ecl;

put.string (% %3,

preorder {rooct);

pute.aol;

put.strinag (v *);

inorder (root):

put.eol;

put.strinag

postorder

put.eol;
CORP s

pCM

(n o)

(roct);
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Appendix E SPRITE CODED EXAMPLES (Ccentinued)

enter ({root):

put.ecl:;

pute.string (= ");

preorder (roct);

put.aol;

put.strina (" ");

inorder (root);

put.eol’

put.strinag (" *);
postorder (root):
put.eol’

CORP»

DCM
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Appendix F

RESERVED WORDS

Reserved words establish 'the ctructural semantic
context c¢f the prooram. Reserved worde and their reversed
spellings are uced to bracket parts of certain constructs
(e.0.r WHILE condition DO statement list 0OD3;)Y. Recerved
werds may not be used as data type names. The reserved
words are: '

ALIAS FLIF LENGTH PTR

ALL ELSE LOCAL RANCGE

AND ENTRY LOCP_EXIT REM
ANY_ONE_BIT_IN EMV_DEPEMDENT MACRD REMAPS
ARRAY EPSTILON MATCHES RETURN
ASSERT FSAC MAX RETURNS
BINARY EXTERNAL MIN SET

BIT FALIL MOC SHARES
BOOLEAN FATLURE MO0 SIZE

CASE FI NO_ONE_BIT_IN STATIC

CED FILE NSP STRING

COH FIND 0D STRUC

CONST FOR OF SYMBOLIC
cCORrp FORWARD GR THEN

CURTS FRUM ORCAM 10

DATA GCENERATE ORDERED TYPE

DEC GORP OVER UNTV

DELTA If OVERLAY UNTIL
DESCENDING IN PACKED USING
DISPLAY INTO PORT VALUE

DNIF IS PROC VAR

Do KNOW PRUCESS _RUN WITH

noM KNOWS PROG
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Appendix C SUGGESTED SPRITE CODINC CONVENTIONS
Go1l INDENTATION

Te make the logic ¢f a croaram more readable the contents
of that proaram's units should be approoriately indented to
reflect their structure.

The bracketine pairs: PROC - GORP, MOD = DOMs, DEC = CED»
and PRGC = CORP should always be lined up., ”

Iin the MIN (outside DEC blocks) and in SPRITE code (outsjde
a PROC)Y» the words: TYPE» CUNST, DATA and SHARED  also must
be Llined up.

In a MID DEC blocks the words: TYPE» CONST and DATA are
indented 5 spasces. In a SPRITE PRUC» the words: SHARES»
VAR, TYPE and CONST are alsgo indented 5 spaces.

KRey worde @must be alioned on the =same marcin and thinegs
that they bDbracket must be aporopriately indented. A
censtant indentation of five spaces has ba2en adareed to for
all constructse,
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Gol INDENTATION (Continued)

For examples

IF xXxx
THEN
KXX XXX XK
ELSE
- XKXKXKXX XXX
Fl

or (using indent of S spacec)

CASE ®xxxX
Is Li:
K XX K XX XX
OrR L2
JRKKXKKXXKX
FLEE
XKXXKX
ESAC

to their lictesr
TYPE and CONST

Te allow easy changes

SHARED» VAR » SHARES»
themselves. Ths keywords THENs ELSEs

COM, MOC and the case labele follo
also he on lines by themselves,

the teywords: DATA>»
chould be on lines by

DUs» GD» DEC» CED>»
wina I$ and OR should
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6.2 SFACING

Te wake individual

linge easier to reads tnere should be a

Literal use of blanks, Thig is especially impecrtant around
special symbolss after commass before varenthesess etc,

Trtere zhould be only cni statement per line.

Becolean conditions

in If, WHILE, etc.r which. involve

anything more complex than siwple toclean variabless should
have the conditions divdided up one per line,

As a3 ceneral

expression

when 1t becomes necessary to s=solit an

mere than onsg lines the ocperator or

symbol at which the split occurs coes on to the second line
with the rest of the expression,

Blank Lines should be used to separate distinct oroups of

statemente,
SHARESS between the ;
statements; and  between the statements and the

and the
CORP,

For examplesr between the proc headinae and any

SHARES anc any VARs between the VARs
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G.?2 SFACING

To make individual lines easier to readr there should be a
liberal use of btanks. This is especially impcrtant arocund

special symbols,

after commass before parenthesess, etc.

There should be only cne statement per tine.

Bcolean conditions in IfF, WHILE» etc.r which involve
anythina more complex than sirple boolean variables, csheculd
have the conditions divi‘ded up one per Lline. '

As a aeneral rules» when it becomes necessary to split an

expression

across mere than one tines the operator cr

symbol at which the split”occurs goés on to the second line
with the rest of the exoression.

Blank lines
statements.

should be used to separate distinct oroups of
For examplesr between the oroc headinag and any

SHARES? between the SHARES anc any VARs‘? between the VARs
and the statements:; and between the statements and the

CORP.
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o2 PRUCEDQURES IN SPRITE

ALL procadures will be declared FORWARD.

This will make it

possible to write and read the module in a top down

fashion.

Fech actual procedure name witl be

cet off in a box for

ease of recoaoniticn. (A model in an editor file should bhe
available.) The oprocedure name should alsc be repeated

after the CORP ac a comment.

Parameters (and RETURNS) should be written one to a Lline

ard commented if there 1is the zlichtest
used for, ’

doubt what they are

Fellowing the procedure's headers there should be a full
description of what process this procedure performse. This
stould include any railroac syntax diagrams as well as a

written description.

Any SHARES cstatements should btave their

data block names

one per Llines note the usaoce of ‘that data block and where

it oricinated.

Veriables should be declared cne per line and” have their
usaae documented- - if the names are not exactly descrintive,

Groups of statements within the procedure which perform

scme sub=function should be separated by

blank lines and

their method or function should be documented,
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G.Z PROCEDURES IN SPRITE

ALL proczdures will be declared FORWARD. This will make it
pnossible to write and read the module in a top down

fashion.

Eech actual oprocedure name will be cset off in a box for
gase of reccanition. (A model in an editor file should be
available.) The oprocedure name should alsc be repeated
after the CORP as a commente. :

Parameters (and RETURNS) should be written one to a Lline
and commented if there is the sliaghtest doubt what they are
used for. :

fFecltlowina the oprocedure's headers there should be a full
description of what process this orocedure performs. Thie
stould 1include any railroaac syntax diagrams as well as a

written descriptione.

Any SHARES statements should kave their data block names
one per Llines, note the usaae of that data block and.where
/ it oricinated. B '

Variables shoula be dectared cne per line and have their
usade documented if the names are not exactly descriotive.

Groups of statements within the procedure which perfornm
scme sub=function should be seoarated by blank lines ana
their method or function should be documented.

""THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION"! PAS 1968-1 REV 6.-'3




Burroughs Corporation
COMPUTER SYSTEMS GROUP
PASADENA PLANT

BzG00O/2000/464000
SPRITE REFERENCE MANUAL

REV. A

1982 9992

PAGE 220

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION

Gath MEANINGFUL NAMES -

Atlt names should explain the usage or function they

represent. This shiould be as exact as possible

without

getting carried away in name lenoth, It is espnecially

necessary that module and preccedure names reflect

function.

their

TYPE names srould be fully descriptive. Pointere tc types

should be descriptive of bhoth the type pointed to
fsct that the type is a pointérs j.e.r CHAR_PTR.

and the

SYMBULIC identifiers should reference the parent typef's

neme or some abbreviation cf it. For example:

TYPE
SYMBOL = SYMBOLIC ¢
sym_addoops
cym_‘subop
)5

MOTE: With tield namese» don't oagt tco flowery

there

tend to be several recouired to aet to the field needed

whkich makes for lona cqualification seguences anyway.
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Tke module descriptions ghoulc¢c be arranaged alphabetically

by module name.

Each nrocedure should be on & separate Line and documented

as to its uctace.

tEach parameter of a procedure should be

or a separate Liner and should be commented as necessary.

Example:

read
Maon

read_card PROC (card_imaoce STRING (80)>»

DOMs

Ge.b NDATA BLOCKS

ectf_flac BOGLEAN)Y

gets the next input record
and reaturns it in card_imace,
When end of file occcurss
eof_flao is set true.

MGC 3

These should be arranoed alphabetical by blcck name. The

veriables should be given one per Line and

Necessary.

documented as

Tre names of the variables in the data block chould reflect

“the "name for
This-is to

ascict

data block or some abbreviation of it,
in ideterminine Which 'data block a

veriable used in a orccedure is shared from.

Example:

error_ccunter

DATA

grror_count 0 .. max_errors + | 1= (s

4 # errors detected
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C.7 KNOWS LISTSE ANO DEC = CED BLOCKS

Due tc the neczssity of hiding as much
pessibles there will be extensive use c¢f

information as
comprehensive

KNGHS lists, DEC = CED blocks cehould be wused to
encapsulate inter=dependent constantss types and data

blocks under one KNOWS Lliste.

The ANOWS List itself chould be indented as

shown below and

should have only éne module name per Lline for easy chanaes,

Example:
{
module_ones
module _two
} KNOHW
% input file buffer information
DEC ‘
COUNST
inout_cize = 803
TYPE
INPUT_LINE = STRING (input_cize);
input_buffer
DATA
input_Llineg INPUT_LINE := "%%;
% to force first read
CEDs
NOTE: Thinas in DEC=CED blocks are indented to set then
offe. Names shculd show the inter~dependencies (i.€.»
"input! abovel, It would probably be useful to orcanize

the NDEC blocks alphabetically by this inter=dependent name.

.8 TYPES AND CONSTE

Within a KNOWS List or a DEC blocks mul

tiple type or

censtant identifiers should be arranged atphabetically.

Within each level forced by KNOWS tiets or
predefinition reaquirementss the type and
stould be arranced alohabetically,
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Appendix H INTRINSLICS

Certain standard modules are provided
lanouage System as 1intrinsics. These
binary_convarts comparesr debua (various

err (two fiavors)»> mover printe putes

Calls to scme of these intrinsics are cenerated

by the SPRITE compiler.

When SPRITE generates an implicit call to an

flaveors)s

readcd

with
include
dowrites

the

and
imp

SPRITE
arms

trace,
licitly

intrinsics it

uses the dintrinsic's mocoule name instead of an actual ICH

name.,

Hel INTRINSICS INTERFACE

1f explicit callts to the SPRITE intrinsices
their MID descriptions must be embedded
Ir the followina MID descriptions ¢f the
ccmmente describe the functiors of the modules.

are to be

mades

in the user's MID.
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Ho i INTRINSTICS INTERFACE (Continued)
| {
| I NTRINSICS |
| {

arm % SPRITE nmodule: arme the program.
Mo ENV_DEPENDENT :
processor_and_trap
PROC (error_handler_proc_ptr VALUE PTR TO PRUC)H:

>

This routine coes an arm BCT and enables the

‘accumulator trap. If any type of error happenss
. the specified procedure is called. Informaticn 1

about the error ic in 'armwm_parameters?! data blockJ

|

D e e

aet_error_mescage PROC (display_error_messace BUOOLEAN)
RETURNS STRING (100)3 '

=~

This routine determines the cpecific type of |
error that happened and returns an error mecsace
describinc the error. 1f requestedr it will
display this error mescace,

>

> e

pomM 3

binary_convert
MOD

to_decimal PROC (hex CuUNST UNTV HEXADECMALS»
dec VAR UNIV DECIMAL); : 5
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Hol INTRINSICS INTERFACE

to_binary

%
%

e

DOM >

cecmpare
HOD

do_compare

%
yA

DOM»

FROC

(Continued)

(dec CUNST UNIV DECIMAL>»
hex VAR UNIV HEXADECIMAL)S

WARNING: Parasmeters other than binary or

PROC

(

RETURNS

decimal may produce unpredictable
resultstet!

tiret_field COMPARE_STRING»
second_field COMPARE_STRING)
lenks

compares two variable Lenoth strinos
and returns:

/A

P o3

1

N

L

if first < second
if first = cecond
if first > second
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Mol INTRINSICS INTERFACE (Continued)

debuc

%4  SPRITE module to handle various types

MOD ENV_DEPENDENT % of procram debucgina acticons such as
%

enter PROC

N o2

statement. PRUC

=~

N e

exit PROU S

%

g

monitorinos tracinae dumpinasr 2tcC.
(debug_mod_and_prcocc_name VALUE STRING (49) )3
SPRITE ageneratecs calls to this

routine at procedure entry
pcints,

-~

stmt_Llocation VALUE POSITIOGN_INFO):

SPRITE ovenerates calle to this
~routine-at statement marker
xpointge

SPRITE generates calls to this
routine dat procedure exit
points, °~

summary PROC;

2 SE A e

e

error PRUC;

initialize

D] AT A OE e

paM;

SPRITE cenerates one call to this
procedureg just before the stop
run BCT. This procedure prints
any summary debuacinag information
which is required.

The debug versicn of érr.error
calls this routine whenever a
proaram errcr cccurs. JThis
routine prints any infermation
about the error, '

PROCS

SPRITE aenerates one call to
this procedure at the beainnina
of the prooram., This routine
does debuc initializaticns reads
input specificationesr etc.
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Hol INTRINSICS INTERFACE (Continued)
dbwrite Z SPRITE module tc print infecrmation as
MOD % a csbucaing aid.
number PRUC  label_for:number DB_STR »

number_to_print VALUE
= 99999999999999999999999
+ 99999999999999999999999

% This routine adds your Llabel, a
Z blanks the nurber» and a semicolon
% to the current debug line, '

a

string PROC ¢ label_ for_strina DB_STR »

iz

strind_to print DB_STR )

% This routine adds your label» a
% blanks the second strinocs, and a
% cemicelonitc the debua line. ’

*

boolean PROC (¢ label_for_boclean DB_STR »
boolean_to_print VALUE BOOLEANW )¢

N e

This routine adds your labels, a
blanks the cleartext value of

7 the booleanr and a semicolon

“ to the current debua line.

hex PROC ‘('1abel_formhéx DB_STR »
hex_to_print UNIV DB_HEX_STR )3
%# This routine adds your Label» a
4 blanks the cleartext value of
%# the hex strinos and a semicclon
% to the current debua Line,
ebcdic PROC - ¢ label _for_ebcdic DB_STR »

ebcdic to_print UNIV DB_STR )3

This routine adds your labels a
blanks the ebcdic strinos and a
semicoclon to the current line.

DE O e
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Haol INTRINSICS INTERFACE (Continued)

aol PROC

g me

*

e

DOM s
err
MOD
error PRGC
A
! %
9
%
%
DOM;

Thies routine prints atl of the
information in the current debug
tine.

&

SPR{TE module which handles run=
time detection cf certain.types of
4 proaram errors as defined by the

% compiler. '
¢ mcdule_name
locator
type_of _error

™~

STRINEG (24)»
VALUE: PUGSITION_INFD»
VALUE  RUNTIME_ERRURS)

This routine crints the error
meesdoe consyetine of where the
error was detected (modulesr
recHr and Lined)s» and what the
Error was.
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Hael INTRINSICS INTERFACE (Continued)
f_dhurite % SPRITE module to print dinformation
MOD 4 as a debuocina aid,
‘number h This routineg adds your label, a
# blanks the numberr» and a semi=
%# colon to the current debug line.
- PRCC ¢ {abel_feor_number DB _STR »
number_to_print VALUE =99999999999999999999999 ,,
+99999999999999999999999 )
RETURNS  BOOLEANS % atways returns "true®
| %2 max_int
strinu 2 This routine adds your Llabel, a
% blanks, the cecond strinocs, and a
%2 semicolon te the debuo line.
PROC ¢ tabel_for_strino DB_STR »
strino_to _print DB _STR ¥
RETURNS  HOULEANS 72 always returns "trus®
boolean Z  This routine adds your tabel, a
% a blanks the cleartext vatue cof
% the boolsan» and a semicolon to
% the current "debug tine.
PROC ¢ label_for_boclean DB_STR
bhoolean_to_print VALUFE BOGLEAN: )
RETURNS  BOUOLEANS % ‘always returns "true®
“hex : 4 This routine adds your label, a
: %2 a blanke the cleartext value of
%47 the nhex strinocs and a cemicclon
%Z .to the current debuo line.
PRUC. « label_for_hex DE_STR »
' hex_to_print UNIV DB _HEX_STR )
RETURNS  BOULEANS % always returns “"true®
epcdic # . This routine adde your labels, a
% blanks the ebcdic strincs, and a
Z semicolon to the current lins.
PROC. ¢ label_for_ebcdic DB_STR »
ebcdic_to_print UNIV "0B_STR )
RETURNS DBOOGLEAN; "%  always returns “true®
eol 2 This routine prints atl of the
# information in the current deobua
2 line.
pPROC
RETURNS BOULEANS % always returns “true®

1A e
DOM > .
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Hol

INYRINSICSs INTERFACTE

(Centinued)

move
MOD ,
dc_meve PRUC ( module_name STRING (24 »
statement_number 0..99999 »
sendinc_field TMOVE_STRING »
receiving_fieltd HOVE_STRING )3
Z moves {(left justified) a variable size
% strine from the third argument to the
Z fourth arcument. Arauments cne and two
7 specify the mecdule name 'and node number of
2 the statement performino the move.
DOMs
print % BPL mocule to handle printer
MOD  ENV_DEPENDENT % " ocutpute.

Line PROC

e

e e

print_Line

%
%
7

VALUE PR__FAPER_MOTION »
PR__LINE )i

( paper_motion_to_uce
Line_to_print

This routine ¢crints the Lline
with the:apprepriate paper
motichne.

VALUE CHAR
STRINEG

FROC ¢ paper_motion_to_uce

Line_to_ print (132) )3
This routine is the old
interface to the PRINT

module. DU NOT Usgt

2
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skip PRUC

7
%

¥
%

“PRODUCT SPECIFICATION

INTERFACE (Continued)

{ nr_of_Llines_to_skip VALUE 0..99 )3
This routine skipe the

number of lines specified-

or to the top of the next

pace. '

end_of _page PROBCS

%
%
%
7

chapace_nr PROC

N e e

PPN RS

cha_pace_size PROC !C nr_cf_lines_cn_pace

A
%

@
o

cha_file_id PROG (

~e

LA R

oet_file_id PROC ( real_fite.id

7%
7

This routine inhibits any
cther times frem beino
printed on the current
padge. :

( "page_nr_of_next_pace VALUE 1..9999 )3
This routine changes the

pase number of the next pace

to the egpecified value. It

also ztope any more Lines

from beino put on the current

page.

VALUE  1..99 )3

the
are

This routine chanaes
number ofilines which
printed gn a cage.

(6)
(6)

STRING
STRING
BODLEAN

VALUE
VALUE
VALUE

new_file_id
new_multi_file_id
special _forms_required

W % e

LY

This routine changes the file
ID and special forms flac of
the print file wheti*closed.

VAR
VAR

STRING
STRING

(6) »
real_multi_file_id (6) )

This routine cbtaine tha file

ID of the print fite.
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Hel INTRINSICS

INTERFACE

(Continued)

hex PROC ( hex_string_to_add UNIVY pPUT__HEX )

;e 8

bianks PROC

o

e

~e

eocl PRRKROC

iy

e

new., paae

%
%

adv_tc_col

e

e

>~

go_to_col

cha_Uline_size PROC ¢

A
%

PROC

This routine appends the clear
text value of the hex strinu to.
the end of the current line,

( chars_to_skip_over VALUE 0..1322 )3
Ihis routine skios over  the
specified number of characters

in the current line.

This routine grints the current
line.

PRUC

This
page

routine marks the current
as beinag finished,

PROC ¢ column_to_advance _to VALUE " 1..1323
fhis routine moves ahead (if
noct past it) to the specified

column in the cutout Lline,

( column_to_co_to VALUE  1ao.12%
This routine novee (in'either

forward or backward direction)

to the specified column 1n the

output lins.

new_Line_width VALUE 1..122

This routine chances the width

of the output lLine.
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Hal INTRINSICE: INTERFACE (Continuad)
close PROCS
Z This reocutine closes the out=

% put printer file,

cget_Llist_date_time PRUC (date_of_Llistine VAR STRING (9)
Z Cdd MMM yy)
time_of _Listinoe VAR STRING (10)

Z thhimm a.le/DomMao)

This routine cbtains the date
and time which apoears on the
»  first pase=header Line,

e

o

s

aet_real _date_time PROC (current_date VAR 7 STRING (9)
. 2 7 dd MMM yy)
current_time VAR  STRING (10)

Z (hhemm aeMa/Doa)

Z This rcocutine obtaine the
Z current date and time from the

r MCP.
00M;
put ‘ Z  SRRITE module to format lines.
MOD ENV_DEPENDENT '
strinag PROC ( strine_to_add PUT__STR: )

Z This rcutine apoends the string
b4 to the end of the current k
A line,

2

numDer,PROC‘ { number_to_add = 99999999999999999999999 ..
: ' + 99999999999999999999999,
container_ size_of_nr VALUE 1..132 3;

% This routine appnends the number
Z to the end of the current line,
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Hel INTRINSICES INTERFACE (Continued)
backup PRUCS
72 This routine deletes trailing
Z blanks from the end of the
42 output line.
cha_indentation PROC ¢normal_Line_indent -~ VALUE. 0..131 »

overflew_tine_indent “VALUE" 0..131 )

Z This rouytine chances the values o'f the
% indentations for boeth nermal lines and
# for overflow linees (printed without an
# explicit call on teol?).

DCM»

readcd %4 BPL mocule to ocet irput card imaces
MOD ENV_DEPENDENT %4 from either a card deck or dn
% editor file,
read_card PRUC - { next_card_imaae VAR STRINC (80)
end_of_file_found VAR BOOLEAN

4# This rcoutine cbtains the next
% card imace frem the input file,

oet_id PROCc ¢ name_of_input_file VAR STRING (6) »
1s_an_editor:file VAR BUOOLEAN )

# This routine returns the file
p4 id and whether the innut comes
% from an-ecitor file or not.

Z This routine closes the ‘input
72 file.

a
DOM:
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H. 1 INTRINSICS INTERFACE {(Continued)
trace %2 BPL module to start/cestop
MO0 % tracino.

prearam PROC ( ‘turn_trace_on VALUE BUGOLEAN )5

Z This routine starts or stops
%2 tracinasr, as sgecified.

on_with_timits PROC {startino_address VALUE 0..999999
‘limitine_address VALUE  0..999999

startina_secment _nr VALUE 0..999
limitina_seament_nr VALUE 0..999

°

This routine does a start trace BCT with the

e >

°

lines by settine appropriate values,

»

00K
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He2 INTRINSICS CALLED IMPLICITLY

Scme intrinsic calls are oenerated imoticitly by the SPRITE

ccmpiler depending o©on certsin conditions

in the source

precaram or certain options prcvided Dby the wuser in the
scurce progaram or in the 8Binder Specitfdicationss These
conditions and options are described below:

tendition iptrinsic Uther Intrinsics

or Optign Called Called

run=time error ery prints stop

debug specified debuo arms erres prints put

readcd and trace

cells to dbwrite : “dburite ‘ouf»3orint

veriable lenagth move
of >100 dicits or

characters move none
variable lenoth compare - compare none
assianment statement convert.to _binary
or operation with and/or

mixed binary and , cenvert.to_decimal

decimal operands

A run=time error call is always ‘cenerated

for

a CASE

statement without: an ELSE clauser ASSERT statements whose
expressions are fglser, and fat the end of functions with no

return value.

1f the bounde=checkina CBOUNDS) option (see Appendix I»
a run=time

Section 5,4) to the SPRITE  compiler is sets
error is sometimes cGenerated for <ccercions
irvolvinag rance checkinos or subscripting

expression that is nét a constant,

ils
cet within the Binder Specifications.
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i INTRINSICS USED EXPLICITLY

Iintringsice mey be callea exolicitly by the SPRLTE procram.

A specification of the' intrinsic wmodule

included in the MID description of the user?®s

inter=module call ri.e. 1nod.croc) in the
prcaram may be used tc explicitly cali the

module namrer vrocedure names parameter typess

and

must then be
proarame. An
SPRITE source

intrinsic. The

return

valueg are checked accordino to the MID specification.
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He 4 SUMMARY OF HOW TO MINIMIZE CGENERATED RUNTIMHE ERRDRS
1= Include ELSE clauses in CASE statementse.
2. Comment out ASSERT statements.

2, Make a RETURM scstatement be  the last =tatement ih a
function.

4, Don't use variable lergth objects. .
5. Don't use variable indices into arrays wherqiboundsi of
index's .type are‘either ‘lower than.or hicher than’the

bounds of the arraye.

6. - Don't use variable substring offset whose type includes
values less than Lo

7. Don't use GENERATE/EXTERNAL.
3. Don't use § HICHHEAP.
9. Don't move a strina to a strino of a smaller size.

1C. Don't have possibily = operlappine - operands unlecs
identical.

11, Don't use strino to display conversions,

12. Don't move operand to operand of differine bounds.
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Appendix I SPRITE COMEPILER

B m e G S

This appendix describes the SPRITE lancuave comoiler» based
on the B200C/7%2000/4000° SPRITE Lancuader which 'produces
mechine lancuaoe proarams:-for use on B2000/2000/4000.

features marked with an asterisk (%) are not available on
the current release ¢f this product on the field softwars
release tape as of the issue of this specification revision
level .,
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REEERENCES
CsC &td. Title
1955 2959 Compiler Control Imaces
P.Ss NoOo Titte
1962 6951 B2000/2000/4000 SPRITE Lanauace
1962 7009 Type 2 ICM Product Specification

]
|
i
|
|
|
!
|
|
|
|
, - |
1943 0198 B2000/2000/4000 EDITOR Proaranm |
|
|
]
|
|
|
|
5
i
|
|
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=

I.1 GENERAL DESCRIPTION

§

The SPRITE compiler produces Independently Compiled Modules

(ICMs) to operate with the B2C00/2000/4000 BINDER.

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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I.?2 PRGCRAM DESCRIPTICGHN

o wm S seh sm am = R S X -}

T.2.1 LANGUAGE

The Lanouaoe acceptable as inout to this compiler

B2000/3000/4000 SPRITE Llancuage, (See
SPRITE Languase P.S. #1962 6651.)

Ie2.2 INPUT

is the

B2000/3000/4000

Thre compiler uses one or more source input files to make a

completer wupdated SPRITE oprocgram. At L
expressed in the EBCDIC character sete.

Disks diskpacke or maonetic tape can be specified as

lanocuaae inout media for a sinale input file
master file. Punched cards may also be used

input file.

or
as a

inputr files are

sgurce
for a
single

If two input files are useds the compiler merces them on a

sequence number basis.

Records of input files are 80 bytec in lenath,
disks diskpacke or magnetic tape is blocked 9.
of each 8C0=byte record is 7¢ characters

informaticn in columns 1 thrcuah 72 and

character sequence number in columns 73 to B0

Inout from

The
of

format
source

optional 8

Scurce input can also ©pe an ERITOR file on disk or
diskpack. EDITOR files may be wused for the wupdate and
master file input. EDITOR filtes are unblocked, (See

B2000/2000/74000 ENITOR Procaram Specification.)

Full upper and lower case character set input

1.2.2.1 Library Eiles

SPRITE larwuuace source text which is common

required.

to

proarams may Dbe stored on disk or diskpack as

liorary files. One or more library files may
ir a oprogram by use of INCLUDE CCI commands.
file may be an EDITOR format file cr a fite

tencth of 80 bytes and blocked 9,

be

A

With

several
sogurce

included

library
recerd

The SPRITE comciler uses the values of switches 2 and 6 to
determine the hardware type of the primary input file. If
the wvalue of switch 2 ig initially 0. then the value of

switch 6 is moved to switch 2. The valus in

then interpreted as followe:
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I.2.2+.2 Procram Inserts (Continued)

G i e e e e mE b ow e o e

1 = primary file is an editor file cn disk
3 = primary file 1¢ an editor file on pack
others= primary file ie a card file

If an editor file is usedsr a file equate must be supplied
Wwhich equates the EDITOR internal file to the desired
external fileo

I.2.% qutPuTt

Ar updated master symbolic output filer» acceptable as input
to the SPRITE compilers may be «c¢reated by use of the
centrol card option NEW. This file may have a vrecord
Lenaoth of 80 bytes and be bDlocked 9» or it may be an EDITOR

format file, Source lanauace ocutput media may be disks

diskpack or maonetic tape.
1.2.3.2 Qutput Listincs

Listinas providea by this comgiler include:
Diagnocstic messages
Input source lLanouage (may be inhibited)
Indication of incertedr replaceds or deleted source
Generateq coder in ICM format (upon request)
Summary information

Cross reference listine (upon request)

Listinoes to De printed recuire an output device capable of
full uoper and lower case output.

—
s
[AN]
L]
[#5]
L
N

[

ed LCMs

:ENer

[1s
fe

The ICM ceneragted is written to diegk,

ICMs can be optionally written to diskpacks.
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{.2.2.4 Label Eguate Informagion

in a nwmultiprooramming environments to identify source

proaram files uniguelys i1t may be necessary to

eoguation statements. fhe internal filenames
fite=identifiers for SPRITE files are:

use Label
and external

Internal External
file=name File=10 fFunction
CARD CARD Update card inpute.
Default device is card
reader.
EDITOR EDITOR Update EDITOR input.
Cefault device ie disk,
SOURCE SUGURCE Source proaram input.
fefault device is dick.
NEWSOU NEWSOU Updated source procaram output,
Defautlt device is diske.
LINE LINE Printed outout Listino.
{CH I e file.

For examplzss to chance the external file=identifier of an

It filer» the label equation card used is:
PFILE ICM = <file=id>

where <file=id> is a unique file=~identifier of
or fewer,

6 characters

iC4s oproduced by this compiler conform to the Type X ICHM

Product Specification P.S, #1962 7009,

1.2.2.6 Debuguina and Diagangstic Facilities

Tre followinag compile time facilities are available:

A. Syntax error messaoes are printed followina the

line in error. A pointer indicates
of the error.

the location

B. Optional warnino mescsages are printed followina
the Line to which they apply. A pointer indicates

Location of the poesible error,
THE INFORMATION CONTAINED IN THIS DOCUMENT !S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION'!

PAS 1968-1 REV 6-73




198% 9992

e B
Burroughs Corporation @ B2000/7000746000
COMPUTER SYSTEMS GROUP SPRITE REFERENCE MANUAL
PASADENA PLANT

REV. A PAGE 245

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION

1.2.%2.6 Depugaing and Diagpncstic Facilities (Continued)

£. Various informational messzaces are printed,
D. Nc ICHM 15 oenerated if syntax errore are presento.

Al error messaaes are specific and are sufficient to
determine the cauce of the ervor.

"'"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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1.3 PEREGRUANCE AND EEEICIENCY

I.2.1 COMPILE SPEED
The conmpiler compiles source {anouaae modules at
approximately 200 to 750 card imaages per minute. Module
Interface fDescriptions are compiled at 500 1000 card
iraces per minute. Compile speed is oprepertional to

additional main memory and inversely oprooortional to the

size of the source procaram.
1.2.2 COMPILER SIZE

The minimum main memory requirement of

sufficient for all compilations. Compile <speed
prodgrams is improved if additional main memory

125 & bytes is

on larae

is civen., A

maximum of 500 & bytes of main memory can be used.,

1.2.32 MEASURE OF OBJECT PROGRAM EFFICIENCY
The code produced by the compiler has
efficiency comparable to that produced

B20600/3000/4000 compilers.

1.3.4 CONDITIONAL COMPILATION

execution
by other

The <ccocde generater of the compiler detects the presence of

urnreachable code 1in certain situations and

suppress code oceneration. This cuppression

is able to

transparent

to the user. Example situations are when compilation takes

place for a CUNST expression tested in

statements» in the selector expresesion of CASE

WHILE Llocops and FOR statementse.

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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T.4,1 AARDWARE ENVIRONMENT

The minimum hardware required for use with the compiler is:

B2000/200074000 Must have extended address
Processar functions.
Main Memory 125 K bytes for the compiler,

Plus MCPVI requiremsents,

Dick or 260 K bytes for 1000 Line
System Memory prcaramoe.
for workfiles The requirement increaces

in increments of 260 & bytes

per 1000 lines,

Card Reader» 1 for control card.
or Spi
Input Device 1 of the input devices specified for

the cource pnroaram tSection 2.2).

Uptional hardware which may be used with this compiler ijs:

Printer 1 for listinas, 1322 columns useds

if user wiches to print any output.

Mayn Memcry Additional main memecry provides faster

compile sceeds,

Additional devices are required if requested

control cards.

Tob4,2 SOFTWARE ENVIRONMENT

A master control proaram is assumed resident
compatible

memery. Master Control Procram MCPVI of
release tevel (ASR) is acceptable,

“'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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I.5 COMPILER CUMTROL CARDS

Ootions are available durino compilation and are activated

or deactivated by control card imaces (CCI).
alona with the ¢ character ir ceclumn 1 may
at any point #ithin the prcoearam and contain
functians,

(%) indicates option is not inplementede.

These cards
interspersed

the followinca

Below is a list of +the CCls and their ovarameters. For
additional information concerring the meanine and usage of
CCler refer to CSC Control Card Imaces 1955=2926,

In the follecwine Llist a '+* preceding the
that there is more infermation on that CCI
péraocraphs, Alsor a '%%' precedine 'Boolean?
cclumn indicates that the CLEAR CCI does not

boolean valued CCI.

CCI indicates
in a later
in tne format
affect that

The phrase “settable once only® means that if the option is
ever sets it may never be reset., Likewiser “recettable

cnce cnly® means that once it is resets it
set. .

Sinole dollar CCIe (§) do not appear in the

may never be

tistinog unless

overridden by LIST$ or LISTDUOLLAR., Double dollar £CIs (1%)

always appear in the tistingc,
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1.5 COMPLILER CONIROL CARDS (Continued)
THIS DPTION AFFECTS GTHER BOODLEAN OPTIONS
CCL CORMAT PURPOSE
CLEAR Immediate ALl Boeoolean cptions

THESE OPTIUNS AFFECT THE LISTING FUNCTION

are recet

texcept where * preceded Boolean)

ceil COURMAT DEFAULT PURPOSE
CODE Boolean False List generated code
+ CONTENTS Boolean False List strinog (up to 72 chars)
in table ¢cf contents
DOUBLE Boolean False Double s=pace Llisting
+ FORMAT_UNITS Boolean False Special Listine formatting
LIST Boolean True List source input
tand summary)
LISTY or Boolean False List atl sincle dollar CCIs |
LISTOOLLAR |
LISTOELETED  Boolean False List all DELEYEd or VOIDed |
imaaes 1
$
LISTINCL Boolean False List all INCLUDEd imaces 3
]
LISTOMITTED  Beolean Falst List all UMITted imaces |
|
LIsSTP Boclean False List all primary (patch) ;
imaaces (if LIST is reset) §
+ MAP Boolean False Show sizer offsets block é
number of data blocks ;
PAGE Immediate (ncne) Skip listina to top of pace §
|
+ PAGESIZE Value 56 Specify (usable) linec per |
paaces rance b..10%4 E
SUMMARY Boolean False List summary information: f
(if LIST is reset) !
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I.5 COMPILER CONIRUOL CARDE (Continued)
+ TITLE Boolean False List string (up to 72 chars)
as part of pace headina
XREF *Boolean False Cather and List cross ref=

eremce; settable once cnly

THESE AFFECT THE MERGE» NEW AND INCLUDE FUNCTION

cel FORMAT DEEAULT  PURPOSE
+ INCLUDE Immediate (ncne) Enable copyina of file
+ NEW *Boolean False Create cscource output filesr

settable once only

+ MERGE *HBoclean False Enable wmercing processs
settable once only

DELETE Boolean False Discard source (master)
imaces until reset

INCLNEW Booclean False INCLUDEd images written
to NEW file

OMIT Beolean False Tanore all source imades
until reset

+ VOID Immediate (ncne) Discard csource imaces until
Line number i1s exceceded

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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+ COPYBEGIN
+ COPYEND

pEBUC
CORRECTOK

DBSTMTCALLS
DEBUGCALLS

+ ERRORCALLS
ERRORLIMIT
AIGHHEAP
MCPVI1

+ SEO UR

+ SEQUENCE
SEQCHECK

SYNTAX

HARNFATAL

*Boolegan

Special

Special

Special
Boolean

*Boolean

*Booleén

xBoolean

Value

«Becoclean

Boolean

Boclean

Boolean
«*Hoolean

Boolean

(none)

{Ncne)

(none)
False

True

True

True

100

False

False

False

False
False

False

Specify bounds checkino &8
tevel rance 0..9»
recettable once only

Beoinnino INCLUDE symbelic
ranae mark :

INCLUDE
mark

fndina symbotlic

rance
Internal compiler use cnly
Corrected errors ijoncred

statement calls
resettable once only

Debuo
ateds

Debua calls cencerateds
resettable once only

Error calls ocenerateds
resettable once only

error Limit
rance 1..999

Soecifies
aborts

heap lies above
settable only

Specifies
stacks

Makes available certain
new features.

Specities source imaoge

reseguencing

Cive warning on seq. errors

Syntax check only, no code

Warninos are syntax errors
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1.5

COMPLILER CUNIRUL CARDE (Continued)

pgp-R T N - AN AR ] g ARAE 41

In the following explanaticnses items in oprackets are
cetional,

FORMAT_UNITES

Secting thieg optien specities that speciai formatting is
desired for ‘unitst in MiDs and modules. A unit is a
procedures a macror a module description» a data or file
blocks a DEC=CEN block or a TYPE or CONST declaration
occurrina outside of a procedure.

Twe numeric parameters are zccepted. The first specifies
the number of Lines to skip between units and the second
scecifies the minimum number of Lines remainino on a paoe
before a new unit will be started on that pace.

The syntax is FORMAT_UNITS [=) Iskip_lines [» lines_remlld,
The defautts are skip_Llines = 3 and lines_rem = 20. The
parameters sheuld nct be present when resetting
FORMAT_UNITS.,

TITLE
Setting thie option specifies that a leagend in the headina
is desired. The oiven string 1is cenrtered on the third

headino Line and may be up to 72 characters Longe.

The =syntax is TITLE (=3 strinac. The strinec must be in
guotec,

Resetting TITLE will clear the title tine to - blanks,
CONTENTS

The CONTENTS c¢pticn has the came format ac the TITLE
option. Howevars the <strina ycu specify aopears only in
the table of contents at the end of the compile Llisting,
You may use this option for eascily findinag things within

yoeur Ml0s witout affectino your present pace headinos,

The syntax is CONTENTS (=1 strina. The strino must be in
guotes.

Fcr exampler

3 CONYENTS "z.7 Virtual File TYPES™

"*“THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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I.5.4 SEQ UOR SEQUENCE
Setting this option cepecifiees that resequencino the source
imaces (after meroina) is desired. The new Lline numbers
will apoear on the listineg and in the NEW filter, 1T any.
Two numeric parameters are acceoted. The firet is the bace
Line number and the second i1s the increment between line
numbers. DBoth must be Iin the rance 1..99999999,
The syntax is SEQ [basel [+ incl. The deg faults are base =
100 and inc = 1000. The parameters should not be used
when resettinoc this option.
1.9.5 BOUNDS
Setting this option specifies that bounds checking cecde s
desired. This option is initially set,
One numeric parameter in the range 0..9 i¢ accepted and
specifies the level of checkinag required.
The syntax is BOUNDES (=1 level. The initial default for
level is 9. g
Resettina BOUNDS or setting the level to 0 disables all
bcunds checkino codesr INCLUDING ASSERTg!?
Fach Llavel includes all <checks at (numerically) Llower
leveles, The currently specified levels and what they check
ares-
2 = Check as=ertions
4 = Lheck indicesr» substring bounds» parameiric lLenoths
6 = Check size conversions for parameters
8 = Check value conversicne
I1.566 PAGESIZE
Settina this c¢pticn specifiee the number of usable lines
per pacer which deoes not include the 5 header Llines. A

sixty line paoe (physical) has 55 usable Lines on it.

The syntax is PAGESIZE (=1 cize. The default is size = 56.

Resettinog PAGESIZE restores the value tc 56,

I1.5.7 MERGE AND NEW

MERGE enables the master and ratch file merce proces
enables the creation of a new file from the compiled

S. NEW
source

ce inveolkeds EH(L and NEW reggln cet throuchout

iraces, On
‘THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AN PROPRIETARY TO BURR
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I1.5.7 MERCGE AND NEW {(Continued)

the compilaticn,

Both MERGE and NEW accept two parameters. The first ie the

title of the file desired and the second s
type of the file.

Trhre syntax is MERCE (or NEW) Ltitlel (devicel,

the

physical

The format

of the title is a quoted strinc up to 1% characters lono of

the form family_name/file_name. The legal

devices are

DISK. PACK» DISKPACK, TAPE» EDITOR, EDITOR_DISK and
ECITOR_PACK. ENITUR and EDITOR_DISK are synonymss as are

PACK and DISKPACK,

ECLTOR: EDITOR_DISK and EDITOR_PACK specify that an editor

format file i¢ to be the master file, DISK»

and TAPE specify that an 80 blocked 9 file s

master file,

The defaults are device = DISK, MERGE title
EFCISOU for an editor format filer and NEW title

PACK, DISKPACK

to be the

it B

NEWEDI for an ecditor format file fcr NEW. These

may be overridden by MCP Llabel equation.
Examples:
MERGE ®JUNKMY™ DISK
NEW “XXXXuc™ EDITUR
MERGE “"MYPACK/FYLEUC®™ EDITOR_PACK
NEW "MYPACK /X XXX™ DISKPACK

1.5.8 INCLUDE

SOURCE or
NEWSOU or
defaul ts

Thie option allows inclueicn of all or part of another

source file inte the compilatiocn Proces s,

functions

independently of the merge crocess ands in facte suspends

meraina while including.

The syntax is¢ INCLUDE title device ({rancgel.
device are thoee mentioned in MERGF and NEW»
ranae is not
A rance may be

INCLUDEs from TAPE are ncot permitted. If a
presents, the entire named file is included.

Title and

except that

a section name (see belowe CUPYBECIN and COPYEND)
be a seguence ranue which specifiee the beagipninoe Line

number and may optionally specify the endino
Examopless

INCLUDE “JUNKHMY®" DISK
INCLUDE "XAxXuc™ EOLTLR 1000000

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF BURROUGHS CORPORATION WITHOUT
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1.5.8 INCLUDE (Continued)

INCLUDE "MYPACK/YYYY®™ DISKPACK 1000000 3000000
INCLUDE "HMYPACK/FYLEuc™ EDITOR_PACK fib_declarations

Ap INCLUDEG file may contain INCLUDEs. HMest

levels is supported.

1.5.9 COPYBEGIN AND COPYEND

ing ¢f up to 9

These CClIs are markers for the INCLUDE function and serve
to delimit named secticns in the file.

action and have no other sffect.

Tre syntax is COPYBEGIN (cr CUPYEND)

name .

un=quoted strine up to 24 characters Llong.,

ic requiredo,
I1.5.10 ERRORCALLE

Tris option is initially trug and

caus ec¢

They ~cause no

The name is an
The semicolon

calls to the

run=time intrinsics err.errors toc be cvenerated, Resetting

it replaces catls to 'err.error?® with

an i

nvalid opcodes

TECY in HEXs followed by the two diocit error code.

I.5.11 Vioin

Thie c¢cption scecifies that all imaoes

{raster) file are to be discarded until

number exceeds the specified line number.

from the scurce

the source line

The =syntax is VOID tirne_numb. Line_numb must be in the

randge 0..99996999,
Examples

VGID 9999
VOID 100€000

I.5%.12 MAP

Fer the porticn of the socurce code for which this option is
setr the output listineg lines of STRUCture definitions and

DATA definitions are mcdified to

s how

structure of the structure or data block,

The card=image oriagin field of the affected
t(rormalily “ENITOR" » “INCLUDE®s “PATLCH"»

3 columns of information:

BITs then *.,*®

1o sjize i use
“THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY 7I"O

allocat

BURROUGHS

details of the

cutoput Lines

etc.) will contain

ed bit)2,
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I1.5.12 MAP (Ccntinued)
offs3 block number
tonly for DATA definitions)
Fcr examoples
TYPE 01010000 EDITOR
STR1 = STRUC 01011000 EDITOR
a BUOOLEAN, 010172000 1 0
0> 01013000 8 1
¢ BIT» 01014000 ot 1
d HEX» 01015000 1 2
e CHAR 01016000 z 4
CURTS 01017000 EDITBR
TYPE 01018000 EDITUR
STR2 = STRUC 01019000 EDITOR
f 0..999¢ 01020000 2 0
a STRING (99)» 01621000 198 I
h STR1 01022000 8 204
CURT S 01022000 ENDITOR
data 01024000 EDITOR
DATA 01025000 EDITOR
vl STR1» 01026000 8 0 54
v2 STR2» 01027000 L2 8 54
vi CHAR» 01028000 2 220 54
v HEX>» 01029000 1 222 54
vS BOULEANS 01020000 1 222 54
vo BIT» 01031000 - B 224 54
NOIE: For the most information tc be supplied by this
options each UCATA variable cr STRUCture component must be
of a separate socurce line.
1.5.13 SAMPLE SPRITE CUNTROL UARDS

are for a Module Interface

Description cempilation:

2. REMOVE <icm
Z?eREMUVE <mid name> .
2% COMPILE <name>
%n? FILF SYSTEM
'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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7 Optional == closed with REMOVE

# Optionat == clesed with REMUVE
SPRITE/ZP. % ¥pP" forces MID compile
%# File equate needed

names .

WITH
= <mid narer .
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I.5.1% SAMPLE SPRITE CONTROL CARDS (Continued)

47 FILE ICM = <iCcm nafre>. % File equate needed
2% FILE LINE = <listino namesr etc>.
22 DATA CARD.
The SYSTEM file containe the informatior from the MID
neeaed for a module compilaticn,
As a mnemonic» rememberz 7P for PROCG™ teo compile a
MID.

The followineg control cards are tor a module compilation:
27 .REMOVE <icm name> . 7 Dpticnal == cloeosed with REMUVE

2% COMPILE <name> WITH SPRITE,

42 FILE SYSTEM = <mid name>.

%% FILE ICM = <jcm nawe>.

4?2 FILE LINE = <listinoc names
47 DATA CARD.

“'THE INFORMATION CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY T

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

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

Z NO =pP* for modules!t

% File equate needed

%# File equate needed
etCod,

O BURROUGHS
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Appendix J CONVERTING BPL MODULES 10 SPRITE MODULES

AR B KRR P P-R S A Y XY e T wh

Any BPL module should be carefully coded so

be converted teo the SPRITE lancuage.

it can easily

Swall BPL modules are generally used for machine=dependent
aloorithmss and MCP calie., Extensive use of complicated
BPL modules ig hazardouss since the BPL orocessor
intearated into the SPRITE MID epecification/verification

schemesr and doesn?t understand SPRITE data types.

is not

The BPL

modulte is described in the MID» for the sake of callse from

SFRITFE code. This description includes the
shared data sesarents and parameters.

Cere should be taken that data Layouts

entry

aoree,

module should be compiled with a “CONTROL EXTENDED®

card sQ that parameters cassed will look

Interfacinoe with SPRITE shared data blocks

throuch parameters) may be done provided

mapping is known (see 13.8).,

All parameters must be NAME psrameters. It
accese (as specified in the MIND) is CUNST»
must not assion'a value to that parameter.

the

pointss

The BPL

source
safee.

ite data

that the data

parameter

BPL
the

mcdule
entry

pcint specification is a functions the return value is

ccded as a final 'write=only?® NAME parameter.

Lf

a UNIv:

perameter is passed then the BPL moedule must allow 6 diqits
fer the lencth ot the parameter followed by the parameter

address.

The format of the reference passed is wuniform for atl
mcdules of a prcaram. It is 8=diait extended IA. The
controller must be exactly as anticinated the calted
module. IA and IX controlilers on the actual parameter are
forbigden. Index reoisters are preserved only by

tfunctiocn® procedures.

If the module ic tc¢ be cverltayeds, all file

(FIBs) and ‘'own?! variables should be oput

a

declarations

sinale

CCMMON with a unique internal name., The CUMMON area can be

overlayed or notr, as required.

The interface described here allows this BPL module to
reference data that is shared with other wmodules

programe. A DATA secment CCMMUN area i1s declared.
specified
in the MID description. The variables in the COMMON must

seament name> must be the same as the DATA

heve types a2quivalent to the types of the

variables specified in the MID DATA component.
veriables must oe declared in the same order
variables in the MID DATA ceament are declared.

““THE INFORMATI{ON CONTAINED IN THIS DOCUMENT 1S CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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Ja1 TYPE I1 ICHS FUR BINDER

A Type I iCH 18 created from BPL
<MUODULE NAME> :BECGIN ac the first source card,

by placing
In additions

a leading dollar card must have the "ICM2" option.

Inmediately fcllowing the <MODULFE NAMES:BEGIN card the

fcllowina declarations must appear:

a. “PROC_EMTRY" is reoquired if the

contains the orcaram entry point.

beo TEMTRY™ 1is required if the module

module (ICMy

(ICM)Y contains

any entry pocints that are referenced by cther

modules (ICMed.

Co PEXTERNAL® 45 reouired if the module

procedures in other modules.

Nc codefile is created for any ICM beinco compiled. &

(ICMY calls

3

codefile is only created when cne or more ICMs are bound

tocvether.

An ICM can be a sinale procedure or multiole procedures.

All seamentation directives {(J.€.2 SECMENTEDS

are treated as noise words,

UNSEGMENTED)

The followineg are lancuacge restrictions for creatine Type

IT ICHs,

All olobal data will be allocated into a
CUOMMON block,

epecial pamed

Executable code within the outer block is disallowed,

A <module name> is reauired prior to the first BECIN (j.e.»

<MODULE NAME>:8EGIN),

All seamentation directives are ianored,

At procedures within procedures will be part of their

outer procedurets Ycode block?,

Users of dynawic storace are required
BINDER=1initialized pointer instead of direct

*THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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J.? IYPE I TO LYPE II SOURCE CONVERSIOWN

™

By eliminatino the aICM declarations deletinoc option $HMCPB»

and by includince the ¢ option *ICM2°* plus

the <MODULE

NAME> :BEGIN statement the compiler will attempt to produce
a Type II ICM. Any viclations of the Type Il recuirements

will be syntaxed. With a minimal number of

chanoes the

Scurce Type I ICM can be converted tc a Source Type II ICHM,

Currently the BPL processor cutouts TYPE II ICMs. The ICH
must be converted by a filter prooram into a VYype 111 ICM,
Since the format of the input into tne filter proaram

chances periodically, the wucer should read

documentaticn on the procram.

““THE INFORMATION CONTAINED I[N THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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Appendix K GLOSSARY OF TERMS

This «alossary opresents a List of words and terms used in
tris document. For a more e€extensive discussion of the
termss, see the (<chapter>.<section>) referred to with each

term, For examoler (11.9) refers te Chapter

actual paramster (16)

An actual parameter i1s a variable

11 Section 5.

expressicns

supplisd as part cf a call to a procedure that

replaces the formal parameter for
of the procedure.

accesg attribute (18.2.1)

An access attribute controls how 4

invocation

variable:may he

accessed throuah a particul ar reference to it.

Every reference (accese path) to a

variable has

associated with it an access attribute. Access
may te either read=only (usually denoted by the
appesrance of CONSTY or vread/write (usually

denoted by VAR).

E?)

acgredate data types (1

[

An acorecgate {(structured) data type

cempesed ¢f component data types,

data type s defined by describing

a data type

An acareoate
its component

types and by indicatina a structuring method

(2.0.5 array s strincso» PACKED

structuress, or sets,

or unpacked

An array is a data structure containine a fixed
numnber of elements, 3Ll of the same type.

A binary value c¢f either 0 or 1.

The explicit convercesion from one

another data type.

““THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURROUGHS
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ccdefile (1.C)

A codefile 1is a file containine executable code.

Tt is created by bindina tcaether alt
independently compiled modules (ICMs) of a
proaranm.

ccercion (9)

A caoercion is an automatics, implicit conversion
from one data type to another type.

constant definitien (15.1)

\

A constant definition associates a name with a
fixedrs compile=time value. The name may be used
in place of the value throuchout the scope of the
definition.

2)

conirol variable (14.

A scalar variable which is given an initial value
and then counted up or down in controlling a FOR
statement.

[[n
ins
{etr
[1s3
lon
-
o
O
~m
-~
o
toal
L
N
L4

A cata block 1is a named block of storace
containina one or more variables.,

(18.2)

[[oX
ien
fe~r
[]a5]
j=2
-
o]
L]
=
N
<D
iy
o
>
s .
-
s o
e}
=

A data bleck definition consists of the name of a
data block and declarations of the variaoles that
it containse.

type (15.2)

[{o}
foy
fer
s}

A data type specifies a collection of values that
any object of that type may take c¢n and a set of
operations allowed on the object.

A declaration blcck is an unnamed block containing

constants types data and fite definitions.
Declaraticn blocks permit a sinole KNOWS Llist to
control the access to a aroup of related

definitions in the MID.
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denctation (18.2.2)

A denotation i1s the source text representation of

a value of a particular tyoe.

entry peint (1z2.2)

An entry point is a grocedure that may
from other modules, Medule entry

declared in the MID.

A file block is & named block
containinc one or more files.

A file block definition consists

called

points are

storaae

the name of

the fite block and declarations of the files that

it containse.

file declaration

P4 iR R e e s oh e e

A file declaraticn performe two functions.

Firste

it causes the creaticn of a File Information Block
(FIB)Y and associates wWith it 17 a collection of
attributes which describe the characteristics of
the physical files and 2) a2 type which describes

the records of the lcagical file.

associates with the file a name by which

referenced in the text of a modute.

formal parameter (16 and 18.2.1.4)

Secondly» it
it may be

An identifier declared to be a parameter in a

precedure or function declarations.
procedure or functicn is called laters
parameter will be reclaced by an actual

function (1B8.2.1.4)

A function is a preocedure that returns

a fixed typeo

identifiers (g)

Identifiers are names denotine

When the
the formal
parameter.

a value of

constantss

variables» various kinds of files» procedures and

functions. They are composed wusging
{(a,.2)s dicgits (0..9) and the

letters
'THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO BURRQUGHS
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identifigrs (6) (Continued)

character.

indicants (6)

e S e e B

Indicants are names denotino

typess file attributes and their mnemonic

These are composed usind

(AQQZ)P d‘oits (0@09) aﬂd

character,

intrinsics (Apoendix H?

These are already=ccmpiled routines
debuoainags [/0, and other miscellanecus
for a SPRLITE oproaram. A procram
explicit call te an intrinsic

interface in the MID.

A knows list is a list of those modules

upper=case

user~defined data
values.
letters

underscore

which

provide

functions

that makes an
declare its

that have

access to a modules an entry point procedures data

blocks constant definitions

declaration block declared in a MID.
of a knows List is to control
components and the scope of namese.

ulo
Associated with each SPRITE procran
Intaerface Description (MID).
the definitionse held in common
requirement for a SPRITF prooram.
mcdul e

A module is the basic unit

censists of agne or mcre orecedures

and the

definition or

The purpose
access to

is a

Module

describes

and

interface

compilation, It

zZero or

more constant definitionss» type definitions, file

defiritions and cata definitions.

These names are established and known within the

scope of a sinole SPRITE nmecdule.
kncwr te¢ one or more procedures
Examples of module=tocal names
proceduress constants, data typess

declared within the individual
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pegrameltric data types (12.3)

A STRING or ARRAY(%) data type whose cize
attribuvte iz allowed to vary as differant objects
cf either type are created. Parametric data types
are established usinc parametric type definitions.

A pointer is a variatle whose value is a reference
to an object of a carticular type. A pointer
variabhle may have s value (nil) which references
no object.

A procedure specifies a named block of code and
its associated data, Procedures are named or
identified via prececure definiticns. Procedures
exist within the scope of SPRITE modules and may
be invotkted from cther points in a prooram. =~ Scme
orocedures act as furctions and return values.

procggure definition (16.1)
This definition associates an identifier with a
block of code and its data,

procegdure-tocal pames (10.3 and 16.1)
These names are established and known only within
a sinaole SPRITE procedure. Local variables are
examples of such names. The names involved may
have aifferent meanings in other oprocedures
because names need ncot be unique if their scopes
do not intersect. Procedures which do not share
module=tocal or program= local names may redefine
those names.

A SPRITE oprogeram 1is composed of one or more

modules which are ccmpiled independently. Each
SPRITE oprooaram has associated with it a ®Io
compenent which specifies the atlowable

interactions amena SPRITE modules and defines
constanter typesr and data blocks which may be
used thrcughout the proarame.
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The oprccedure to be invoked when a SPRITE prooranm
beaeins executino. Exactly one entry point must be

declared in the MID.

22 s a e e emh mm oD o O m oh e o mm e

These names are estatlished in

the MID component

of a SPRITE prooram. These names may be known to
cne or more moedules ¢f a SPRITE program. Fxampl es

of proaram=Llocal names are

the names of data

hiocks and the wvariables they contains and the

names of modules.

reserved word

A word within the SPRITE lancuace system which has
a predefined meaninag and may not be redefined.

scalar

A simpler unstructured dat a

types Boolean,

symbelic rances numeric cubrances and character

may be scalar types.

Scope i& a property asscciated with a name. The
scope o¢f a name is the extent of procram text 1in
vhich the name is known, A name must be unique

within ite scope.

set (13.3.4)

A set type defines the set of values that 1s the
power set of its base tyoer 1.8, the set of atl
subsets of values of the base type.

SHARES declaration (15.5)

This dectaration enables oprocedures to access

variables in a data block or

filese in a file

block, The SHARES declarations appear within

procedure definitions,

SPRITE is a procedurals

statement=orienteds,

stronaly typed systems implemention Lanocuace.
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standard functiops (Appendix 4)
Standard functions are pr
features provided ty the
certain common tasks.,

standard medule (Appendix A)
The standard modules are
features provided by the Lla
capabilities providad by th

These names are knowr only
cinale statement. FOR and
variables and the UNTIL- C
names are statement=local
variables and situation n
any other way within the co

ede fined procedure=like
Lanauaacge to perfcrenm

predefined module=like
nouage to acCcess cCommon
e operating system.

within the context of a
FIND statement control
ASE statement situation
names . These control
amesg may not be used in
ntainince procedure, but

they may have a cifferent meaning in other

procedurec.

A strina 18 a sequence of characters or

hexadec imal diaits of a
lencth,

A structure s & data
collection cof compenentss
structure may have ore or m

subrapnoe (132.2.2)

A subrance defines a cont
cf an ordered scalar base t
values of a subrance are in
typeo.

gymbelic range (12.2.1.6)
A symbolic ranoce is a
enumeratinag all values of ¢t
may c¢r may not be orcered.

particular positive

o

type ctopsisting of
called *=fields™, A
ore variant parts.

icuous cfuhbset of values
ype. The cperations on
herited from the base

collection of names
he type. The wvalues

“'"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO B8URROUGHS

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

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

PAS 1968«1 REV 6-73




1983 9992

Burroughs Corporation g, 52000/2000/4000
COMPUTER SYSTEMS GROUP - SPRITE REFERENCE MANUAL
PASADENA PLANT

REV. A PAGE 26§

PRODUCT SPECIFICATION

COMPANY CONFIDENTIAL

type defigitiop (15.2)
A type definition 1¢ used to define a SPRITFE data
type. A type definition associates an indicant
Wwith a type description.

urdefined

The value of a variable is said to be undefined if
no value has vet Dbeen assianed to it cor after
conclusion of certain operations.

veriant

A means whereby a vportion ot a structure
declaration may have several ditferent meaninos,
A etructure may hava one or wore variant parts.
AMlternative field Llists are orouped and identified
by constants cf a particular finite type,
Accessibility te each wvariant field Llist is
determined by a tag field. #%hen the value of the
taa field corresponds to a particular constant
that identifies a variants that variantt's field
list wmay be accessed. A run=time error will
result if the field accessed is nct in the variant
specified by the tac field's value (%),

veriable declaration (13.4)

A variable declaraticn performs two functions,
Firsts it causes creation of a run=time object (a
variable) and associates with it & coltection of
possible values (its type) that it may have.
Secondlys it associates with the variable a name
by which it may be referenced in the SPRITE scurce
text,.
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