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This reference manual is 
needed to undErstand the 
SPRITE lan9ua9e system is 

oroanized so that all 
imolementation and 
easily acce~f ible. 

information 
use of the 

re facilitate an understandinp cf this languaqe system, 
this manual bepins with an introduction to the SPRITE 
system proce5s followed by exolanat ions of the lan9uaae 
semantics and syntax. Included in the appendices are 
SPRITE STANDARD OPERATION~ <Aooendix A>, EDIT PICTURE 
OPERATIONS <Appendix BJ and FILE ATTRIGUTES <Appendix C>. 
E x p l a n a t i o n s o f t h e I~ a i l r o a d 
throuahout this manual can be 
Aooendix 0 <SYNTAX DIAGRA~Sl 

before attemptir~ to interpret 
throuohout this manual. 

~yntax diacrams used 
found in Aopendix o. 

should be ~ell understood 
the syntax diaorams used 

Prior to oresentation of heavy detail on semantics and 
syntax of the lanouage, the proarammer is qiven 
exolanations of the Module Interface Description facility• 
the prooram module. and ~PRITE procedures. The balance of 
this manual is dedicated to detailed semantics and syntax 
explanations of the SPRITE languaae. 

items mar~ed ~ith an asterisk <*> are 
the current release of this product. 

not 
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Users of this manual are cresumed to understand oroorammin9 
in one or more hi~h-tevel lan9ua9esP 5Uch as ALGOL or 
PASCAL. Exoerience ~ith PA5CAL is esoecialty useful. 
Familiarity with 84000/B3000/B2000 Series computers and 
their data reoresentations will oe useful when dealinci with 
machine-deoendent functions. Familiarity with the HCPV1 
operatinq system control statements is helpful when 
ccmpilina• bindina. and executina oroorams. 
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T~e SPRITE languaoe system was desioned to facilitate the 
division of major soft~are projects into manaoeable orooram 
units or modules. The modular desiqn approach is one cf 
the major characteristics of the SPRITE lanauage system. 

Tbis system is ccmoosed of its programming language, called 
SPRlfE, for codino the mocules; its MODULE INTERFACE 
DESCRIPTION FACILITY• whose qrammar and syntax is couched 
in the SPRITE languaoe, for specifying information about 
hew the modules will interface and correspond with each 
other; and lastly composed of its related BINDER 
SPECIFICATIONS or specifications that handle the 
seamentation and overlay acti~ity of the modules in memory. 
The qrammar and syntax for these BINOER SPECIFICATIONS are 
different from the SPRITE Lanouape covered in this 
dccument. rloweverP we kill present ba$ic BINDER 
SPECIFICATIONS for executina SPRITE module$. Below i$ a 
graphic illustration of the SPRifE sy$tem orocess: 
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1 ~f~lIE ~Y~IE~ fBQ~E~~ <Continued> 

Below is a brief explanation cf the SPRITE system process: 

f\ • The MODULE INTERFACE DESCRIPTION <MID> is the first 
component of the orocrammino system the oroarammer must 
submit to the s.PRITE compiler. As.surnin() the compile is 
successful" the comoilar proceeds to build an ICM.MID 
and a MIO Symbol Table based on the data supplied from 
the MIO source. The ICM.MIO contains all shared data 
block initialization information. 

Ba After the ICM.MID and 1'-lID s.ymtJot Table are builtP the 
oroarammer must individually compile each source 
proaram module in his SPRITE system prcorarn. Here we 
are usln9 t~OI' MOOUL~.A and MOOULE.B. 

c • 

As the modules are being submitted to the SPRITE 
comoilerl' the compiler simultaneously accesses the 
associated MIO Symbol Table and proceeds to build a 
'pseudo code file' for each module. These 'pseudo code 
files' are called Indecendently Comoiled Modules or 
more frequently. ICMs. 

After the ICMs have been successfully 
SPRifE comoiler• the orocrammer must 
single arcup, the ICMs to the BINOE~. 

created by the 
then submit• as a 

lhe BINDER will host the job of building a sin~:ile 
executable code file. This 'executable codefile' can 
be thouoht of as the 'finally compiled version' of the 
SPRITE system source lanauaoe oro9ram. This finally 
compiled version is the file the oro9rammer will 
execute via the aoprooriate system EXecute command. 
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1 ~fBlIE ~Y~IEM fBQ~E~~ <Continued> 

Belew is a brief explanation cf ths SPRITE system orocess: 

A • The MODULE INTERFACE DESCRIPTION <MIO> is the first 
ccmoonent of the Proorammino system the oroarammer must 
submit to the SPRITE comoiler. Assumina the compile is 
successful, the compiler croceeas to build an ICM.MID 
and a MIO Symbol Tabla oased on the data suoolied from 
the MIO source. The ICM.MIO contains all shared data 
bloc!< initialization information. 

s; After the ICM.MID and MID Symbol Table ire bui Lt, the 
pro9rammer must individually compile each source 
program module in his SPRITE system orccram. Here we 
are usin9 two' MODULE.A and MODULE.8. 

As the modules are being submitted to the SPRITE 
compiler, the compiler simultaneously accesses the 
associated MID Symbol Table and oroceeds to build a 
•pseudo code file' for each moduli::. These 'oseudo code 
files' are called Indecendently Comoi Led Modules or 
more frequently, ICMs. 

C. After the ICMs have been successfully created by the 
SPRITE comoiter' the orocrammer must then submit, as a 
single arcup, the ICMs to the BINOE~. 

The BINDER o,.;ill host the job of building a single 
executable code file. This 'executable codefi Le' can 
be thcuoht of as the 'finally ccmoiled versicn 1 cf the 
SPRITE system source Language program. This final Ly 
compiled version is the file the orc~::rammer will 
execute via the aoprooriate system EXecute command. 
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SPRITE• a hi9h level lanquaae. was developed 
Scftware imolementors usina the Elurrouahs hOOO .. 
2COO series cf Computers. 

for System 
~000• and 

It is a orocedural. staterrent-oriented• stronply typed• 
Pascal-ti~e lanoua9e. The SPRITE lanauaqe provides the 
m e a n s f o r t h e p r o o r a m m e r t o d e f i n e ,. s i 1n p l y a n d c l e a r l y JP t h e 
data structures and aloorithms best suited to a problem. 
There are no fO TO statements or ~tatement labels in the 
~.PRITE langua9e. 
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~PRllE oro9ram text can te composed via the EOlfOR 
fcrmatted records or on standard 80 column data cards. In 
tre fOllOR ervircnment the first 8 ocsitions are available 
fer sequence numbers and the rernainino 72 are available for 
oroaram text. With standard HO column data cards• 
pcsitions 1 72 are used fer orooram text and positions 
1~-BO are reserved for seouence numbers. 
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4 It~I EQB!i~I 

All entrie~ are completely free~format within the text 
position limit~ The oroorammer is free to choose hi$ own 
style and standard of incentation for readability. 
rlcwever• this Reference Manual does include text format 
auidelines in Appendix G. 
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A comment is simply text usec to document the orogram. 
Ccmment text is i9nored by the compiler after it is 
recoqniz~d to be a comment. Comments may aooear in 5PRITE 
text in either of two forms. 

In the first form• the comment fellows the percent C%) 
sian. In qeneral. wherever a oercent s iqn aopears. the 
text followin~ it on the line is re9arded as a comment and 
i!" iqnored by the compiler. Hie exception is when the % 
sion appears t.Jithin a strinq literal, a~. in "Used 50% more 
disk space". In this case,,. tre % si9n is re9arded ac oart 
of the strinq ard not ac a corrment indicator. 

E x a m o I. e : 

%fhis is one form of comment text 

Ir the second form• the corrment text appears between the 
reserved words• COM and MOC. In thi~ form they may appear 
only where Declarations• Definitions• Statements and Module 
Entry Point Def.criptions are alloi.1ed. Unlike the first 
form. this second form enables comment text to flow from 
one line to the next within text oosition limits. 

C. OM 

Moc; 

This is a comment of an-
other form. This form allows 

comment text to be continually 
listed from cne line to the next. 
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The most orimitive 
these basic symbols: 

elements in the ~PRITE languaae are 

1. The uooer-case letters A •• z 

z. The lower-case letters a •• z 

::. The diaits o •• 9 

4. The operational and runctuation symbols 
6-1. 

Table 6-t 

in Table 

+- --------------------- ---------- ----------------------+ 
I I I I I 
IArithmeticlLooicallRelationallAssjgnmentl8racketin9IOtherl 

-•w•=-----f• --- ----+----------+-----+ 
< I . - I ) 
:> I : = : I , 
:: +: = [ 

<= -: = J 
) = *: = { 

.....,, = /•-. - } : : 
& : = bl an~ @ 

I . - ti % 
ti • -. -

Upper··case letters <A •• Z), diaits <0 •• 9)JI' and the 
urderscore > character are used to create names of a 
particular class of words called INDICANTS. These are used 
to designate a set cf oredefined data types or user defined 
data types. file attributes and their mnemonic values. In 
addition tnese letters, di~its and the underscore character 
are used to designate predefined reserved words that bring 
structural and/or semantic context to the SPRITE oro9ram. 

Lower-case letters ca •• z), diciits <0 •• 9)1 and the 
urderscore _) character are used to create names of 
arother particular class of \./Ords" cal led IDENTIFIERS,. and 
to designate another set cf oredefined reserved words that 
invo~e standard functions and represent constants. 
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6. l 

~LfM~~I~ DE lHE LA~GUALf <Continuedl 

Ocerational symbols have several uses. ~ome of these uses 
are indicated by the catepory groupin9s shown in Table 6-1. 
However ... these oroupinos are not meant to be definitive of 
the symbol's cnly category of usaoe. 

The blank must be used to seoarate names, reserved words, 
and literals from one another <unless they are seoarated by 
scme other symbol>. The usapes of the other symbols will 
be discussed as the need for them ari~es. 

WORDS OF THE LANGUAGE 

The basic words used to 
SPRITE oro9ram are combined 
Those basic words can be 
identifiers and indicants),, 
o~erational symbols. 

construct 
accordino 

the ccmoonent5 of a 
to certain rules. 

categorized as names <i.e.P 
reserved words, literals, and 

Names may be used to represent objects and definitions in 
SPRifE Modules < prooram units) and in ~PRITE Module 
Irterface Oescriotions. If a name exceeds 30 character~, 
tbe SPRITE compiler wilt recoonize only the first 30. 
Further" all names must be unique within their scope <see 
l 0). 

A name is con~ider·ed 'defined' when it is associated with 
the orJject er definition it is to reore:.:ent. Further;> a 
name allows an object and definition to be referenced 
anywhere within its reference boundary limits or 'scope' of 
its name. 

There are two major classes of names: 

1. IOENTIFIEH~ 

2. TYPE INDICANT~ 

Each of these two classes has a subset ot oredefined names. 
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6. L 2 

~~ill~~ <Continued) 

Identifiers 
fct low in9: 

are a class 

Symbolic Value Names 
Cefined Constant Names 
Variable Names 

of names used to label the 

Field Names <STRUCtured data items) 
Proaram Names 

Procedure Names 
Data 8lock Names 
File Bloc~ Names 
File Names 
Port Blod Names 
Port Names Module Names 

Identifiers are composed of: 

Lower-case letters <a •• z) 
Ciaits co •• 9) 

Underscore Character < 

Examoles: 

equal_sian 
uooer_limit 
array_ index 
name_field_part2 

mid_proci 
dis~_chec~ module 
my_firc:t_proc 
tokenl data_bloc~ 

The initial character of all identifiers must be one of the 
set of lo 1 • .ier-case letters la •• z). The rest of the 
characters may be any combination uf lower-case letters? 
digits? and the underscore character. Only the first 30 
characters of any identifier name are reco~nized by the 
compiler. No user-created identifier may be the same as 
any ~PRITE oredefined name or ~PRITE reserved word. 

Predefined Identifiers 

This subset 
fctlowin9: 

of identifiers are used 

Invo~e Standard Module Procedures 
Invoke Standard Functions 
Access ~tandard Constants 

to accomplish the 
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6. 1. 2 1g~o!i1i£L~ <Continued> 

The Predefined Identifiers are: 

Modules 

port io 
or o 9 
io 
rr co 

Examples: 

Functions 

abs 
edit number 
till_ array 
fill strino 
index 
index __ any 
index_ inc 
index_none 
lenoth 
l w b 

move i.rnrds 
ptr 
ptr_add 
otr_sub 
proc_ptr 
round 
scale~ptr 

translate 
uob 

Constants 

true 
false 
n i l 

Field id9ntifier 

filler 

proo.~ait<lenoth_of_time); % This statement instructs the MCP to 
% wait before reinstatina a program. 

io.close_pur9e<f ilename); 

abs< variat)le_name>; 

x_array ·- fill_array<o>; 

a lways_on ·- true; 

% This statement instructs the MCP to 
% close and ourcie a tile. 

% This function returns the absolute 
% value of some named variable. 

% This function sets all the elements 
% of 1 x_array 1 to zero. 

% This condition sets the boolean 
% 'ahJays_cn' to true. 

These predefined identifiers rray also be used as field 
names in what are called a ~TRUCtured data tyoe names. see 
section 13.3.3 for further details. 

The usaqe of these predefined identifiers as part of a 
STRUCtured name overrides their predefined connotation. 
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TYPE indicants are used to name data tyoes• i.e •• 
EBCDIC. etc. TYPE indicants are composed of: 

BOOLEAN, 

Uooer-case letters (A.• Z> 
Diqits co •• 9> 
Underscore character 

The initial character cf all TYPE indicants must be one of 
the set of upper-case letters <A •• ZJ. The rest of the 
c~aracters may be any combination of uooer-case letters• 
diqits• and the underscore character. The only restriction 
is that the oroarammer may not compose TYPE indicant names 
tbat are the same as SPRITE reserved words or other 
predefined data type <TYPE indicant> names. 

NC TE: SPRITE allows the oroarammer to define his own data 
types beyond those already provided in the lanquaae. 
Those already orovided are simoly termed "predefined 
type indicants". 

I he predefined type indicants are: 

8 Ir 
HEX 

800LEAM 
*LONC REAL 

CrlAR 
*HEAL 

Ar indicant must be defined before it is used. 

EBCOIC 
TRANSLArr TABLE 
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Literals 
strincis. 
rirnresent 

are fource reore&entations 
Literals are used to construct 
values ot particular types. 

for numbers 
denotations 

and 
to 

Strine literals are delimited by auotemar~s and may contain 
from 1 to 70 characters from the SPRITE character set. Any 
literal larger than 70 characters in tenoth must use the 
strino concatenation operator l+) <see 13.3.ZJ. A strino 
literal may not exceed a source text line ooundary. An 
ewbedded quote is represented by two adjacent quotes. A 
strina literal of a sinale character is automatically 
ccnverted to TYPE CHAR <see 13.2.1.3) whenever context 
requires it. 

Examoles: 

3 
100 

•• 0123456789'' 
"he said ""help""." 

"t ••••• 69" + n10 ••••• BO" 
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A cast is» an 
another type. 
conversion of 
bE converted to 

exolicit conversion ot data of one type to 
A coercion is an automaticr implicit 

data. Data types are compatible if one can 
the other by cast or coercion. 

If the context of a data tyoe is 
type must be suoplied explicitly. 

ambi9UCUSJ> the des ired 

Casts provide an unambi9uous context for conversion where 
it would not otherwise exist. See 19.2.1.3. 

See 13.7 for a list of oossible casts and coercions. 
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1 0. 1 

The scope of a name is the extent of the orooram text in 
which it is j<ncwn. The scooE determines the accessibility 
of a ncimed object or definiticn. A name in the SPRITE 
system may be at any one of four levels cf scope: 
orooram-tocalP module-local, orocedure~tocal, and 
statement-Local. 

The accessibility of a nameP 1,.1 hich appears 
be restricted by specifyina a ~NOWS list <see 
name. iihen a l\NUWS list is used.P the name is 
the modules that aopear in the KNfHIS list. 

in the MIO can 
12.:n for the 
~nown only in 

Hipher level scopes do not necessari ty encompass lo~er 
level scopes <as in a strictly bloc~-structured lanpuaae). 
Instead some names with hioh level scopes must be 
specifically i111ported to be accessible in more restricted 
ccntexts. ~HARES declarations Csee 15.51 are used to 
irfloort the names of variables from data bloc•s <see 18.2), 
the names of files, ports; and nso fi Les from file.I' port 
ard nsp file bloc•s respectively &see 18.31 lB.4> into 
procedures. 

Generally soea•ina, when we say "file bloc~s" we mean file 
bloc~s. port bloc•s and nso file blocks. When we say 
'' f i l e s ., w e m e a n f i l e s , o o r t s i> a n d n s p f i l e s .• 

Alt the primary names <names of modules, local oroceduresP 
data blocYSP variables, constants, types> that are ~nown at 
a specific point in the pro9ram must be uniquely defined. 
In particular this means that a name may not be redefined 
within its scoce and that two identical names may not have 
s cc p es t ti at i n t e n e ct. () u a l i fi e d name s, i. e." st r u ct u re 
field names and external procedures, need be unique only 
within the structure definition and module interface 
descriptionp respectively. becau~e they always aooear 
elsewhere oreceded by the structure or module name. 

Clobal names are ~nown in every pr·ooram. Global names are 
the predefined identifier~ and the predefined indicants. 
Global names may not be redefined at any ooint in the 
Program. 

PR8GRAM-LOCAL NAMES 

These names are defined in the oropram MIO (see 12>. 
Prooram-tocal names include names cf modules,, module entry 
ocintsi> data bloc~s.P the variables they contain? the names 
of "file bloc~s"• the various "tiles~ they contain ana 
constants and indicants defined in the MIO. 
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10. 2 

1 () • 3 

PROCRAM-LOCAL NAMES cContinued) 

The standard mcdule procedures also fall in this cateaorye 

The scope of a pro9ram-Local name is the MIO and the 
complete text of any mcdul.e listed in the r\NDl~S list of the 
name. Exceotions are the names of variables in a data 
bloc~>' and the names of files in a file blocL The scope 
of these names is limited to those procedures that share 
the data bloch file blod or port blccL 

A further re~triction on namin9 is that variables in any 
data block must have distinct names from the variables in 
all other data bloc~s of the program defined in the MIOP 
and similarly for files and file blocks and ports and port 
blocks. 

MODULE-LOCAL NAMES 

Module-Local names are defined and known in a sin9le module 
<see 11>. They are names of procedures• constants• types 
and data definitions that are ~nown throuahout the module 
where they are defined but ncwhere else. Variables in the 
data definitions are also module-local but are ~nown only 
ir the procedures that SrlARE the data bloc~. 

PROCEDURE-LOCAL NAMES 

Procedure-local names are ~nown only in a single procedure 
<see 18>. These names incluce constant names• variable 
names• and data tyoe names that are defined in the 
procedure. The~e names may be defined differently in other 
orocedures. 

STATEMENT-LOCAL NAMES 

These names are ~nown only within the context of a single 
statement lsee 14>. FUR and FINO statement control 
variables and UNTIL-CASE statement situation names are 
statement-Local names. They must be unique with respect to 
all names of hioher scope which are also known in the 
statement of the statement local name. 
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A module is the basic unit of comoilation in the SPRIH: 
system. It must consist cf at least one orocadure 
definition and may contain any number of constant 
definltionsP type definitions? and data definitions. The 
syntax of a mooule is: 

; 
I \ 

I 
I 
\ module name ___ MOO ____ \ ____ procedure def __ / _________ ODM __ 

\ constant def I \ I \ 
l\ __ tyoe det _____ /I 
I\ data det _____ /I 
\ comment _______ / 

figure 10-1 

As can be seen.I' the SPRITE module 
comoonents braced by the reserved 
is simply the reverse soellino of 

PROCEOURE DEFINITION 

is made uo of a number of 
words• MUD and OUM. DOM 
MOO. 

A procedure definition asscciates an identifier with a 
bloc~ of code and its data. The orocedure definition is 
t~e only mandatory comocnent in a module. The others may 
be included as the orocirammer's needs dictate. 

CON~TANT DEFINITIONS <See 15.L> 

A constant definition defines and associates an identifier 
with a value. Usina this permanently unchan9eable 
identifier name has the same effect as usina the value in 
all contexu. 

TYPE DEFINITIONS <See 15.2) 

A type definition defines a data type and associates an 
indicant name with that type. Whenever the indicant name 
is used> the effect is the same as thouah the type 
definition were used. 

DATA DEFINITIONS <See 15.l) 

A data definition associates an identifier 1>1ith a ciroup of 
variables in a data bloo. Usino thi~ identi"fier name 
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11 SfBIIf ~QQ~~E ~IBU&IUEf <Continued> 

allows the data bloc~ to be referenced or SHARED 
procedures in the module. 

Examote: 

scanner 
MOO 

DOM 

CON5T tine_len9th = ac; 
TYPE LINE= STRINf- <tine lenoth); 

input_blocl< 
DATA 

current_oosition 1..line length := 1, 
line LINE; 

next_char 
PROC RETURNS CrlAR: 

~HARES inout_bloc~; 

COM statements <JO here MOC; 

CORPi 

ciet_to~en 

PRDC <to~en VAR TOKEN_TYPE>; 

SHARE5 inout bloc~; 
VAR current_char CHAR; 
COM statements cio here Mac; 

CORP; 

by other 

The names specified in the CONSTANT- TYPE- and OATAP and 
procedure definitions are known throuahout this module but 
net in any others. For definitions in the MIO, this 
ccndition of beino ~nown 'locclly 1 can be modified by the 
use of the KNOW~ List ~·pecifications in the MID oortion of 
tbe SPRITE system r:rooram. <~ee section 12.:n. 
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Each 5PRITE pro9ram has associated with it a MIO. The MIO 
is used to specify the allowable interactions among the 
modules of the oroaram. and to def jne names which may be 
used throu9hout the program <crogram-Local names>. 

A MIO may con ta in any number of ccnstant def in it ions ... 
definitions• declaration blocks• DATA> FILE• PORT or 
block definitions. and module descriptions. 
c o m p o n e n t m a y h a v e a s s o c i a t e d 1-1 i t h i t a i\ N 0 W S t i s t 
12.3> that specifies which modules ~iill ~now the 
defined in the component. 

type 
NSP 

Each 
< see 

names 

A MID is also a basic unit of 
system. 

comoilation i n the ~PRITE 

T~e syntax of a MID is: 

I 
\ 

oro9ram: 
ident PRUE 

I 
\ ___________ component 

\~.now!' I I 
I I 
\ comment __________ / 

The syntax of component is described by: 

I 

\ 

I ·---------G 0 RP 
\ I \ 

I \ ________ constant def ini ti on ____________________________ _ 
I 
l\ ________ tyoe definition _______________________________ _ 
I 
!\ ________ data definition _______________________________ _ 

I \ ________ file definition _______________________________ _ 
I 
l\ ________ declaration block _____________________________ _ 

I 

\ 
I 

\I 
I 

\I 
I 

\I 
I 

\I 
I \ ________ moaule descriotion _____________________________ I 
I \I 
\ _________ port definition~------------------------------- I 

\I 
I 
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A declaration blcc~ may be used to arouo some number of 
constant' type. and data defiritions tooether. This allows 
a sin9te K.NOrJS list to be associated with all the 
ccmoonents of the declaration bloc~. 

The syntax of a declaration bloc~ is: 

I \ I 
\ DEC \ ______ constant definition _____ / _____________ CED 

\ I ' ; I \ 
I\ __ type definition 

----~_.., 
/I 

I I 
I\ data definition /I _,,,..__.. __ 
I I 
I\ f i l e definition -------- /I 
I I 
I \ oort definition ll ..,.,,.,..,._,,,.....,_ 

I 
l\ __ nsp definition ______ /! 
I I 
\ comment ______________ / 

MODULE DESCRIPTIONS 

A module description formally soecifies the interface of a 
given module cf the pro9ram. Exactly one cf the module 
descriptions must designate where the orooram starts. This 
description houses the pro9ram entry point procedure. This 
particular prooram entry point has no format parameters. 
All other module entry point procedures may specify format 
p<:rameters. 

A module descriotion contains an interface description of 
every procedure that may be called from other modules. 
such a procedure is ~nown as an entry po int of the module. 
Procedures that may not be called from other modules do not 
need to appear in the module description. They may be 
described in the MID for documentation purposes. 

The interface descriotion of each entry point of the module 
soecifies the name of the entry point and the name, access 
and type of each formal parameter of the entry ooint. 
Also; 1f the entry point is a functicn then the type cf the 
return value must be specified. 
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MODULE DESCRIPTIONS <Continue~) 

T~e use of the reserved ~ord ENV_OEPENOENT allows the 
module to use modified tyoes• i.e. PACKED symbolics. 
DISPLAY <see 13.1.z>, EBCDIC <see 13.2. 1.3) and STRUCs or 
PACKED STRUCs which use omitted or disjoint ta9 fields. 
This imolies that some implementation dependent effect is 
exoloited and that consequently the module may not behave 
as intended in a different environment. 

The syntax of a module de~criotion is: 

\ module:ident MOO _______________________ _ 

\ ENV_CEPENOENT I \ _________________________________________ / 

I \ 
I entry ooint: I 

I 
I 
I 
I 
\ \ ___________ orocedure descriotion ____ / ___________ DOM __ 

\_vnows I I \ I \ 
\ comment ____________________ / I 

The syntax of procedure descrioticn is: 

\ __ oroc:ident ____ PROC _____________________________________ _ 
\ \ oroc parameters __ / \ returns I \ 
I I 
\ __ ENTRY __________________________________ / 

The syntaK ot proc parameters is: 

I oaram: \ \ 
\ __ \ __ ident __ / _________________________ type __ / __ 

\ CON~T I \ UNIV I 
I\ V/1R /I 
\ VALUE I 

\ 
I 

"THE INFORMATION CONTAINED IN THlS DOCUMENT 15 CONFIDENTIAL AND PROPRIETARY TO 8URROUGHS 

CORPORATION ANO IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF 8URROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" PAS 1968•1 REV 6•73 



1983 9992 

Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

1:120001:rnoo14000 
SPRITE REFERENCE MANUAL 

REV. A PAGE 2 4 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

12.2 

12. 3 

MODULE DESCRIPTIONS CContinuedJ 

The syntax of returns is: 

\ _____ RETURNS _____ type ___________________________________ _ 

\ 

N o t e t h a t t h e r· e s e r v e d w o r d E N T RY s i o n a t s t h a t t h e 
orocedure is the program entry point. One and only one 
procedure name in each MIO must be followed oy ENTRY. 

Also note that a KNOW~ List may prefix a procedure 
d e s c r i p t i o n • T h i s K N 0 I~ S l i s t m u s t he a s u b s e t o f t h e 
module's KNOWS list. The orocedure name is then known only 
in the modules in its KNOW~ list. 

The order. tyoe• access CVAR• CONST• or VALUE>• and 
oresence or absence of UNIV of the formal parameters must 
match that specified in the procedure's. definition. The 
appearance of UNIV Precedina a formal parameter type means 
that the oaram.eter is universal. The use of a universal 
p;:;rcimeter relaxes type chec~in9 on parameter passino. 

The SPRlfE compiler will check that a module meets its MIO 
requirements. 

KNOWS LIST 

Each component of the MIO may be orefi xed by a 1\NOl-JS list. 
The KNOWS list contains the names of those modules within 
the prooram which may access the component. If a component 
has no !~NOWS list» then all modules have access to it. If 
an object is ~nown by a moduleP then the module must ~now 

all of the comocnents used in the definition of that 
otject. KNOWS lists restrict access to a component. A 
module name may appear in a KNOWS list which orecedes the 
the description for that module. KNOWS lists themselves 
cannot aooear in modules. Also• module local definitions 
cannot be exported. 

Note that the ~eyword ALL may be used to explicitly declare 
that a prooram component is accessible in every module. 
ALL is eauivalent to a missino KNOWS liste 
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1\NUvlS LIST <Continued) 

The syntax ot a KNOWS list is: 

I 
I 
\ { 

I \ 
____ \ __ module:ident __ / ___ _ 

\ I 
\ ALL I 

} 

\ I 
\ _K NO vJS_/ 

\ 
I 

The enc Lesure symbols for { ••• module: ident ••• } are curly 
braces. The use of parentheses here wi tl cause a syntax 
error. 

12.4 MODULE INfERFACE DESCRIPTION EXAMPLE 

comoi ler 
PROF 
{ A LL > K NO~~ 
CONST 

max_name_length = 10• 
symbol_table_size = 40• 
data_area_size = too; 

{ scanner• oarser. code9en } KNOW 
0 EC 

TYPE 

CED ; 

RESERVED_WORDS = SYMBCLIC C oroc. coro• for• var>• 
SYM_TAB_RANGE = 1 •• symbol_table_size• 
SYMBDL_TABLE_ENTRY = 

STRUC 
name STRING <max_name_Lenpth>• 
CASE is_keyword BOOLEAN 

IS true: wcrd RESERVEO_WOROS 
OF< false: location L .data_area size 

ES/-\C 
CU!HS? 

~.ym_tab_l1lock 

OHA 
symbol_table ARRAY CSYM_TAB_RANCEl 

OF ~YMBOL_TABLE ENTRYP 
next_entry SYM_TAB_RANGE; 

C scanner• oarser } KNOW 
TYPE 

SYMBOLS = SYMBOLIC C ident• number• reserved_word>• 
TOtHN = 5TRUC 
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MODULE INTERFACE DESCRIPTION EXAMPLE (Continued) 

CASE type SYMBOLS 
IS iden·t ... reserved_word: 

table_entry SYM_TAB_RANGE 
0 R n u 111 b e r : v a l u e o • • 9 9 

ESAC 
CURTS.; 

{ oar~·er .. code9en 
TYPE 

AR ITH INST -
BRANCH ms T 
LABEL~. 

{ parser } t\NOWS 
scanner 
M 0 0 

= 
= 
= 

} !\ N ll vJ 

SYMBOLIC 
SYMBOLIC 
0 •• 9 9; 

inc,, 
Ls s" 

pet to~en PROC RETURNS TOKEN; 
{driver} 1\ilJOWS 

9et_next_~ymbol PROC; 
DOM; 

{driver} KNO~JS 

parser 
MOD 

oarse PROC; 
initialize_oarser PROC; 

DOM; 

add, de c .. S UbP mpy" 
e q l,. Le q,, 9 tr, n eq,, 

div 
9eq 

} ... 
) p 
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12.4 MODULE INTERFACE DESCRIPTION EXAMPLE CContinuedJ 

{ oarser} 1\NO~~s 

ccdegen 
MCD 

9enerate arith PRDC Copcode ARITH_INST• 
addrl SYM TAB_RANfE• 
addr2 SYM_TAB RANGE• 
addr3 SYM_TAB_RANGE ); 
Cbr_oocode BRANCrl_INST• qenerate_branch PRDC 

oenerate label 
DOM; 

( driver } KN mis 
driver 
MOO 

start on RY; 
DOM; 

GORP 

% 
% 
% 
% 
% 
% 

PROC 
lab el LABELS>; 

<Label LABELS ); 

NOTE: a KNOWS list containinp the 
mcdules•s o~n name prevents any other 
module from accessino it. This may be 
desirable for the module containina 
the program ENTRY ooint1 as is the 
case here. 

. 7 
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1~ 

lL l 

Data types describe classes of values and permissible 
operations. There are four basic categories of data types: 
s imole ... aa9re9ateJ> pointerJ' ard procedure pointer. Some 
data types may be modified. Type constructors are used t0 
define more comolex types <a9pre9ate types> in terms of 
othen. !'PRITE is a strongly typed language; each variable 
has an associated type. 

MODIFIED DATA TYPES 

Basic data types may be mocified to allow the programmer 
control over their run-time representation. Modified data 
types may be defined in the MIO or in SPRITE modules that 
are declared ENV_OEPENDENT Csee 12.2> in the MIO. 
Ncn-ENV_nEPENOENT SPRITE wodules may access MIO data bloc~s 
declared with variables of modified or non-modified typ~s. 

The tyoe modifiers are PACKED• DISPLAY, and MODULO. Use ot 
the modified tyces ma~es the module <or pro~ram> dependent 
or a particular machine or environment for its oroper 
operat1on. 

The PACKED tyne modifier has two basic purposes: 

to direct the compiler to choose a 
reoresP-ntation for the type ... and 

minimal space 

2> to allow the actual representation of the type to 
be specified. 

The use of the PJl.Cfl:ED modifier shifts responsibility for 
tt1 e reoresentat ion ot the type from the compiler to the 
proorammer, at some cost in cede efficiency, safety, and 
ease of modification. Such a shift is justifiable where: 

1> it is necessitated by the existence of predefined 
external interfaces ... e.p •• a machine data format 
<result descriptor>• or an interface controlled by 
mechanisms outside the lanouaoe C8CT formats>. 

2 ) Data space must be conserved-" 
of code space and time, e.9., 
base. 

even at the expense 
in a lar9e data 
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e~~tS.E.Q tl2.<Hiiilr <Continued> 

NOTE: PACKED STRUCs are UQ! ENV_OEPENOENT YOiQ§~ they 
use a construct in their definition that is. 
(See LL3o3). 

Examples: 
TYPE 

PKO STRUC = PACKED STRUC ch CrlAR, b BOOLEAN CURT~. 

% PKD_~TRUC is net ENV_OEPENOENT! 

TAG STRUC = STRUC CPSE BOOLEAN 
IS true: ch str STRINC < 10) OF EBCDI 
OR false: hx_str STRING <20) OF HEX 
UAC 

PKO TAC 

CUfHSP 
% fAc, STRUC is ENV DEPENDENT 

= PACKED STRUC a BOOLEAN• 
CASE a 

CURTS; 

IS true: Vl Tl 
OR false: v2 12 
ES AC 

% PKO fAG is ENV_OEPENOENT! 

Jhe DISPLAY type modifier is used to specify an internal 
r e pf' e ·s e n t a t i o n f o r n on - n e o a t i v e i n t e 9 er s • I n p a rt i cu l a r • 
tbe use of characten <see 13.2.2.1>. 

T~e MODULO type modifier specifies the modulo boundary at 
whicn a data object is to be ati9ned. 

The syntax for the MODULO construct is: 

type 
I 
\ ____ _ 1'HlOULO inteoer 

\ I 

where non-mod-type is an indicant or any type which does 
not start iriith "MODULO" <e.9. "VAP. jun~ MODULO 4 MODULO 2 
BODLEAN" is incorrect>. If non-mod-type is an indicant. 
you may define that indicant either with er without its 01rrn 

MODULO reouirement. 
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TYPE 
jun~ 

tlQQ~~Q ~Q2ifi~r CContinued> 

T~e integer wust be an intecier literal in the rancie 
1 •• 9999. When aeneratina ICMs for use by BINDER• this 
i n t e g er 1-1 i l l be res t r i c. t e d to 2 o r 4 < t hi s re st r i c t ; on do es 
net aooly when the MCPVI ootion is set>. 

Whenever the MOOULU construct is specified. the resulting 
mcdulo is the least common multiple <LCM> of the specified 
modulo value ana the existina modulo of the modified type. 
Thus. the modulo for nMOOULO 3 EBCOlC" would be 6. This 
means that modulos can never be lowered by usino the HODULO 
construct. The modulo of an aggreciate <a structure or data 
block> is the LCM of the wodulos of all its components. 
Fer example• the mcdulo of 

STRUC x MODULO 3 HEX, y MODULO 5 HEX CURTS 

would be 60 C re~emberlno that the default modulo of a STRUC 
is 4>. fhis example illustrates that the user of oddball 
modules will pay a space penalty. 

It is an error if the ucdated 
~tack-relative item exceeds 4, or 
value of any other item exceeds 9999. 

Items with the same STRUC base 
modules• are compatiule. 

Fer exampleJ' 

t y p BJ> 

BOOLEAN MOO 4 :: MODULO '• BOOLEAN; 

modulo value of a 
if the updated modulo 

but w it h different 

DAT A 
stranoe bit MODULO 2 BIT; 

TYPE INTERFACE :: 
STRUC 
tirst_thinq 
stran~:ie_thinq 
other_stuff 
CURTS 
VAR x 
y MODULO 8 

BOOLEAN 
M 0 DU l 0 '' o •• :, 

STRING CB> OF MEX 

INTERFACE• 
INTERFl\C[; % x and y are compatible 

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO 1:3URROUGHS 

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF 8URROUGHS CORPORATION WITHOUT 

THE PR!OR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION'' PAS 1968•1 REV 6•73 



Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

B2000/!000/t1QOO 
SPRITE REFERENCE MANUAL 

1983 9992 

REV. A PAGE < 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

SIMPLE DATA TYPES 

Simple data types are finite scalars• subranges of scalars• 
ana reals. A sinale ran~e of values is associated with a 
simole tyoe. This ran9e of values may be ordered or not. 
If the values are ordered• the first value in the ranqe is 
the lowest; subsequent values are monotonically increasina. 

The finite scalar types are: booleans. ~ymbolic ranpes• 
integer ran9es• binary ranpes• character~· bits• and hex. 
Arithmetic and comparison orerators may be aoolied to 
inteqer ran9e values. Looical and equality ooerators may 
be aoolied to boolean values. Only eouality operators 
<=•~=> may be aoolied to uncrdered ran~es and characters. 
All of the comparison ooerators <i.e.,.=•"""=• <" <=,. )=• >) 

may be applied to ordered scalars and strinqs of orderea 
scalars. 

13.2.1.1 Booleans 

BOOLEAN 
values: 

is a oredefined 
true and false. 

scclar 
Boolean 

type 
vat ue s 

with two lo9ical 
are not ordered. 

Boolean ooerators are~. &, &&r I, II• u,. :,. and~=. Their 
semantics are described in Sections 19.L.l and 19.1.2. 
Other ooerations which return boolean values are the IN and 
comparison operators Csee 19.l.Z)o See also 14.1.2" for 
the &:=• I:=" #:= variations of the assi9nment statement. 

Example: 

VAR comolete 
not_ bit 

BDOLEAN ·- false• 
BOOLEAN; 

l·i H I l E c; c o m o l e t e 
OU 

net bit :=true; 
IF to~en ="NOT" 
THEN not_bit := false; 

FI 
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Bcolean denotations are 
reserved identifiers: 

symbolic constants which are the 

LLZ.1.2 Bits 

true 
false 

Tha type BIT is similar to BOOLEAN• but has a oarticular 
reoresentation on the machine - a single bit. BITs that 
are declared consecutively are allocated consecutive bits. 
The order of allocation within each di9it is most 
si<:rnificr.int bit first" i.e.,. s, 41' z,. 1. Boolean 
operations and denotations are aoolicable to BITsr except 
that BITs may not be oointed to and may not be passed as 
VAR oarameters in SPRITE procedure calls. BIT is 
compatible with BOOLEAN!' hut not equivalent. 

13.2.1.3 Characters 

CHAR and EBCDIC are predefined scalar types. Their ranoe 
of values is the character set accepted by the 
irrplementation. EBCDIC has the collatino sequence of the 
machine en which it is imolemented; the rules concerninq 
ENV_DEPENDENT <see section 13.1) apply to EBCOIC. 

It is more convenient to use ceclared data as STRING < 1) 

<see 13.3.2> instead of CHAR. fl CMAR denotation,. or source 
text representation, looks the same as a ~TRIMG <1> 
denotation; oroqram context determines the interpretation. 

CHAR values may be compared for 
aoolicable operators are= and~=. 
operators may be applied to EECOIC. 

equality only. The 
All of the comparison 

A character denotation has tne form: 

"<char>" 

The quote character 
ccnsecutive quotes. 

( .. ) itself is reoresented 
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Examples: 

.. x" 
" a" .. (" 
tt 11 f1 ,, 

13.2.1.4 Integers 

There is no predefined integer scalar type. 5ubranaes Csee 
13.2.2) of the intepers may be defined. These provide a 
machine independent description of inteaer data. No 
inte9er may exceed its defined maximum or minimum ran9e. 

Example: 

TYPE INT = -999 •• 999 

INT, a user composed indicant name, describes the range of 
inteqer value that are exoressible in three decimal diaits 
and a sign. 

The monadic operators + and - and the dyadic operators REM> 
*' /, +, -, <; >, <=i> >=, =, and-·= may be applied to 
irte~er values. <See also 14.1.2> for +:=, -:=; •==• /:= 
>.. Their semantics are described in ~.ections 19.1.l and 
19.1.2. The standard operator 'abs' may be used to 
determine the absolute value cf numeric data. 

Example~: 

count +:= 1 
index init := 5 * 2 + 9 
new numb := abs ! int var l/10 

An inteoer denotation is a numeric literal represented as a 
decimal di~it sequence, optionally oreceded by a sion ( + 
or - >. 
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lD!~9~£ Q~QQ!B!JQO§ <Continued> 

Examoles: 

HEX is a predefined? ordered scalar type ranaina 
hexadecimal values O throuqh F. 

over the 

f~e comoarison operators =• ~=• <• <=• >• >= > and the 
lo9ical operators<~,, Ir 11, -q may be aoolied to values of 
type rlEX and to equal lerqth strings of rlEX. Their 
semantics are described in section 19.1.2. 

A H E X d e n o t a t i o n i s a c h a r a c t e r l i t e r a l i n t h e r a n 9 e •• o " t o 
~9" and "A" to "F". The c~aracter is coerced to the 
hexadecimal value it represents when context requires it. 

13.2.1.6 Symbolic Rances 

A symbolic 
represented 
description 
syntax of a 

ranae consists of one or more symbolic values 
by distinct identifiers. A symbolic ranqe 

must be orefixed by ORDERED or SYMBOLIC. The 
symbolic ranqe descriotion is: 

I \ 
\ 

SYMBOLIC 
ORDEREO I 

I \ 
__ \ __ ~symbclic:identifier ___ / __ 

\ 
I 

T~e SYMBOLIC ranqe is unordered. If ORDERED appears• the 
value of an identifier is 'Less than' the values of the 
identifiers succeedino it and •greater than' the values of 
icentifiers orecedin() it. ~ymbolic ranee identifiers may 
net be used in defininq another symbolic ran~e; all 
symbolic ranoes must have unique identifier~. However• if 
the ranqe is ORDERED• they may be used to define a 
subranqe. No two symbolic ranoes are equivalent or 
compatible; all are un1que. 
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13.2.l.6 Symbolic Ran9es <Continued> 

Example~: 

TYPE 
STATE = SYMBOLIC < executino. ~aitina. stopoed>• 
DAY = ORDERED Cmon. tue. wed. thur. fri• sat. sun>• 
MONTH = ORDERED < jan• feb. mar!' aor• may!P jun• jul,, 

au~· seot• oct. nov• dee); 

be compared only for equality { ::: Symbolic ranoe values may 
and ,= >. When the ranae 
ocerators ( =, ~=• <• <=,, 
ranee value may appear 
operator <see 19.1.2>. 

is OROEREOP a l l 0 f the comparison 
) . )= ) may be used. A symbolic 

as the left operand of the IN 

A symbolic range denotation is a symbolic range value 
<identifier> cho~en from the symbolic ranae description. 

Examples: 

sat 
executina 

rhe syntax for PACl~ED symbolics is: 

\ PACKED SYMBOLIC 
\_ORDERED I 

I \ 
\ oac~ed scalar value I 

\ \1/ I , ________________________ / \ 
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13.2.1.7 PACKED Symbolics CContinueJ> 

pacved scalar value 
I 

\ ___ scalar:ident ifier ____________________________________ _ 

\ I \ 
\ = constant :expr I 

A PACKED symbolic 
representations to 
SYMBOLIC types are 
ordered. 

is 
each 

not 

used to assion soecificio internal 
of the scalar values. PACKED 
ordered; PACKEO ORDERED types are 

T~e internal reoresentation of the scalar value 1s defined 
by a succession rule or an optional constant expression. 
The first scalar is represented by the value o. Succeedinq 
scalars are represented by consecutive hexadecimal values. 
Use of the ootional exoression overrides the succession 
rule. The hexadecimal equivalent of the expression's value 
is used and the succession rule resumes from that value 
until another expression overrides it. Successive commas 
incrBment the internal value without assioninq it to a 
symbolic name. 

The override exoression may be either an inteqer ccnstant 
or a HEX strin9. ff it is an integer constantP the value 
is converted to its hexadecimal equivalent. 

Examples: 

TYPE ENTRY POINTS :: PACKED DfrnERED -
<read _entryio % hex value of 0 

\\' r i t e _entry, % hex value of 1 
error_entry = 9; % hex value of 9 
a be rt entry;> % hex value of A 
stoo _entry = 2 0) J' % hex value of 14 

CNTLS = PACKED ORDERED CnulP• stx. etx~ eot• 
ff = "C", er>; 

% nul=OP stx=ZP eot=4, cr=D in internal hex 

T~e scalar occupies as many four-bit 
necessary to contain the maxirrum internal 

digits as 
value us~d. 

are 
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Irteaer subranges and symbolic subran9es may be defined. 
T~e values cf a subrange are ordered. To describe a 
subranqe of a symbolic range the latter must be ORDERED. 
Subranges of BITP CHAR• EBCOICP REAL• rlfX, BOOLEAN or 
PACKED symbolic type may not be defined. The tyoe 
description specifies' in order• the minimum and maximum 
values in the subrange. The syntax of a subranoe 
description is: 

I 
\ constant:simole expr __ •• constant :s imol e ex or-------

\ 
l 

The types of the exoressicns ~ust be equivalent. This type 
is the scalar on ~hich the subranoe is defined <the 
"parent"). The bounds of a subrange descriotion are 
evaluated at compile-time. The suoranae includes all 
values of the parent scalar within the eiven bounds. 
Either limit may be s icrned,. but the tower bound must be 
al9ebraical Ly less than or equal to the upper bound in the 
ordering of the parent type. 

S u br a n g e s t h a t 
rElationshios 

have the same parent are compatible. The 
are 

These 
between compatible subranges 
overlap,. and containment. disjointness, 

relationshios determine type restrictions. 

Examoles: 

o •• max_size % describes the ran~·e of inteoer 
% 0,.1"2,. ••• ,.max s i z e. -
I~ describes the ran o e of inteoer 
% -3,.•z,.-l,QP1P2P3. 

values: 

values: 

% describes the range of weekdays mon 
% through frioiven the ORDERED symbolic 
% ranee in 13.z .. i.6. 

The operators that may be used on subrange values are the 
same as permitted on the parent tyoe. A subrange tyoe 
ranee inquiry or subran9e exoression may appear as the 
right operand of the IN operator. The left operand must 
have the type of the parent scalar or a compatible 
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~Ybr!D£~ QQ~[i!i2n~ <Continuad> 

Examples: 

VAR 
IF 

i .I' 
IN 

jP ~ INT; 
j •• 2 ""~ 

A subran9e denotation 
parent type. 

is tre same as a denotation of the 

Examples: 

25 

% see type DAY in i:< .• 2.1. 6 

13.2.2.1 DISPLAY Inteoers 

The syntax for DISPLAY types is: 

I 
\ DISPLAY integer subrance:finite scalar type _______ _ 

\ 

Tre DISPLAY mcdifier is used to describe non-ne9ative 
intepers that are to be stored as numeric characters. Any 
arithmetic operation may be oerformed on DISPLAY items. 
They may be coerced to non-disolay numbers and vice versa. 
Trey may be coerced to strinqs and vice versa. A common 
use of the DISPLAY modifier is to arovide a transitjonal 
data type for the conversion of a numeric character string 
tc a number and bac~. 

Examole: 

TYPE 
CHAR NUM 
FDNUM 

=STRING (5) OF CHAR• 
= o •. 99999" 

DISPLAY FDNUM; OISP FONUM = 

'
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13.2.2.1 DISPLAY Integers CContinued) 

VAR inl .. inz STRING<5> OF CHAR .. 
output CrlAR_NUM .. 
result FONUM 

result ·- FONUM <DISP_FONUM <inlJ) + FDNUM <DI~P_FDNUM <in2 
% casts strin9 to number 

output 

% c if oos~ ible ) .. to al low 
% addition of numeric chars 

·- CHAR NUM CDISP_FDNUM <result)); 
% casts number to strin9 of 
% numeric chars for printing 

13.2.2.2 Binary Inte9ers 

The syntax for binary types is: 

I 
\ BINARY number of_bits: inte9er exor __ 

\ __________________________________________________________ ! 

I 

'----------------------------------------------------------\ lwb: upb: I \ 
\_ RANGE ____ inteper exor_____ inte9er expr_/ 

The binary tyoe is used to cescribe non-nepative inteaers 
whicn are expressed in binary rather than decimal. The 
first inteqer expression specifies the number of bits the 
type is to occuoy• which must be evenly divisible by four 
i'.e ... tu 3,. 241> 52. 

If no RANGE oart is specified, the bounds of the type 
default to O and <2 ** number_of_bits) -1. When a ranpe is 
specified. its upper and Lower bounds must fall within the 
dEfault range. The maxirnurr ranpe allowed is <10*1•16-1). 
Therefore the maximum is 56 oits. This maximum is chec~ed. 

Binary integers are ordered. All arithmetic and com~arison 
ooerators may be applied to trem. Binary inteqers may be 
converted to decimal integers and vice versa. They may be 
mixed in the same expression. 
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13.2.3. 

13..3 

REAL and LONG_REAL are oredef ined simote types. Values of 
these types are floating ooint numbers and are ordered. 
The ranoe ot values <i.e.P size of the exponent and 
fractional part) is implementation dependent. 

The operators 
lexcludinq REM> 

for REAL values 
as for inte9ers. 

are the same operators 

A REAL denotation has the form: 

\ inteoer inteqer _______________________________ _ 

The meaninq of the 'E' 
to the power of'. 
denotation. 

Examoles: 

1. 7 3 2 
-.LO 

0. 0 1 
3.2E-2 

+1.0ES 
3.1415927 

AU,REf.ATE TYPES 

\_E ___________ intecier ___ / \ 
\ + I I 

\ I 

precedinci the exponent is 'times ten 
No blan~s are permitted in the 

Aci~:ire~:iate types are characterized by the comoonent type<s) 
ard the method of or9anization. The a-09reoate types are 
arrays. strings. structures. sets and translate_tables. An 
aoareoate tyoe indicant must not appear as a component in 
its own definition. However• if T is the aogreqate tyoe 
being defined. the type PTR TO T may appear in the 
definition of r. 

'
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An array is an n-dimensional collection 0 f components of 
the same type. The component type may itself be an 
aoqreoate type. A component: is selected by subscriptino. 
T ~ e syntax of an array description i s : 

I 
I I index: \ component: 
\ ARRAY ( __ \ __ finite scalar tyoe __ / __ J ________ tyoe __ _ 

\_DF_/ \ 

wtiere the index type i~· any finite scalar tyoe. That is, 
the index is a scalar oossibly unordered, 1-Jith a finite 
number of values. Equivalence is required of arrays in all 
contexts. An array may be cast f row a compatible type to 
obtain eouivalen~e. Compatible arrays have equivalent 
comoonent types. the same number of indices. compatible 
ccrrespondinq indices, and the same number of elements in 
each index. The nuwber of indices represents the 
dimensionality. The number of dimensions must be in the 
ranoe 1..lOa 

Examples: 

Given the types DAY• MONTH <defined in 13.2.1.6> and INT, 
the declaration 

ARRAY (OAYJ OF INT 

describes a vector of seven objects 
fcllowin9 declarations are some 
representations of 'years•. 

of t y oe 
poss i b t e 

INT. The 
equivalent 

ARRAY (MONTH) OF ARRAY c1 .. s, DAY] OF INT 
ARRAY CMONTrlJ OF ARRAY c1 •• s1 OF 

ARRAY COAYl OF INT 
ARRAY (MONTH .. 1 •• 5 .. OAYJ OF INT 

Eouivalent arrays may be compared for equality<= and ~=>. 

The operators al lowed on array elements are those permitted 
on the element type. 
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An array denotation has the syntax: 

I 
I 
\ ( 

I 
__ \ ___ element 

\ 
value:excression ___ / __ J 

\ 
i 

Ccntext determines the denotation's type. If necessary ... 
the element values are coercec to the array comoonent type. 
The number of values must be identical to the number of 
elements in the array. 

Examples: 

% denotes an array of -f iv e 
% integer elements. 

{(l11Q..,QJ..,[O..,l110J,(QpQ,,lJJ % denotes an array which 
% i s the 3><3 identity 
~~ matrix. 

A variable may ~elect an element of an array by 
subscriptin9. This element may be any defined type 
including another array or a structure. 
subscripted variable is: 

The syntax of a 

I subscript: \ 
\ __ array:primary ____ C __ \ ______ expr ______ / __ J 

\ 

• 

The type of the Eubscriot expresf ion must be compatible 
with the corresoondino index tyoe in the array descriotion. 
The number of subscriot exoressions must be the same as the 
number of declared indices. The order in ~hich subscriots 
are evaluated is undefined. 
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ic 

A subarray of an array may be selected 
selects part of an array instead of a 
slice may only be aoolied to the 
array. The syntax of a slice is: 

array: start index: 

by slicing. ~,licin9 
~ in9le element. A 
last dimension of an 

s too index: 
\ __ orimary __ ( __ simple expr ____ _ ___ simole exor _____ J 

\ I 
I numb elems: 
\ •• __ simole expr __ / 

The form [i •• jJ means that the slice selects all of the 
array elements from index i throuah index j. The resultinp 
array contains < j i>+l elements. Its type is ARRAY 
[i .. j] of <elem type). 

The form ri:: jl means that the slice selects 
array elements beoinninq with the element at 

j con~: ecut i ve 
index i. 

The bounds of the slice must be constant. CThe object of a 
FINO statement may be an array slice with variable bounds>. 

The bounds of the slice may be variable. 

Examples: 

\ 

TYPE SEVERITY = SYMBOLIC rclear•mild.severe.hazardousJ; 

VAR xt ARRAY [1 •• SJ OF REAL .. 
x2 ARRAY [ 1 •• 3.Q,. O •• 3J OF INT, 
x~ ARRAY [1 •• lOJ OF REAL• 
smoo ARRAY COAYJ OF SEVERITY; 

x l ( 3) . -
~ - xz (30,.QJ t xz (i,, 2*n> + u; 

~mog (thurJ 

xz (li>0 •• 3] 

)( 3 [ 1 ... 5] . -

. -. -

. -
hazardous; 

(QpQpOpl); 

xi; 

% 
% 

% 
% 
% 
% 

xz (1,. 0] . - 0 ; )( 2 . -
xz [ 1 , 2) . - 0; xz 

)( 3 ( l) x 1 (lJ; 

x3 (2] . - x 1 ( 2 J ; . -
X.3 ( 3 ] . - x l (3]; 

etc. 

[ 1 .. 1) . -. -
( 1 p 3] 

0; 
1 ; 
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13.3.2 

A str1n9 is a 
constructor much 

\ srRING 

strin~ base type 
I 
I 

sequence of characters. STRING 
like ARRAY. The syntax is: 

is a tyoe 

inte~:ier 
constant: 
simole exor ) 

\ element:strinp I\ 
\ __ DF ____ base type ___ / I 

\ I I 

I \ rlEX---------------------------------------------------
I \ l\ __ CrlAR _________________________________________________ I 

I \I 
\ EBCDIC _______________________________________________ I 

\I 

T~e len9th of the strin9 is ~oecif ied by a constant 
exoression with a positive inteoer value. ~trings may be 
any lenath up to 499•999 bytes for character~ and up to 
999•999 diqits for strings of rlEX. 

CHAR is the default STRING base type. 

Strinas of the same len9th and base 
Strin9s of compatible base tyces <and 
len9ths> are compatible. 

type are eauivatent. 
possibly different 
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1.3.3.2 ~1rio2~ <Continued> 

Examples: 

~lRING <132) 

~TRING <801 OF HEX 

Strinos may be compared for equality with = and~=. The 
relational operators< <p )p <=" >=) may be applied to 
STRINGs of EBCDIC or HEX to test order. If the string 
operands are compatible, but ~iffer in lenoth, the shorter 
is coerced to the ten9th of the lon9er. 

The loaical operators <~P &I' IP #) and their corresoondin9 
assiqnments <&:=, l!::p #:=)may be apolied to ~TRINf;s of 
HEX. They perform the usual bit-wise ooerations on their 
operands. There are two restrictions placed on the 
operands. 

1. Both ooerands must be of the same lenoth 

2. Variable lenath strinps must be 100 digits or less 
in lenoth 

If either 
time or run 

of these t~o conditions is 
time errorr as aoorooriate, 

violated, a compile 
will be generated. 

Strin9s may be concatenated with 
The len9th of the result is the 
operands. 

the olus operator <+>. 
sum of the Lenoths of the 

Strin9s and displays may be ccncatenated. In this caseP 
the compiler will coerce the display to a strino cf its own 
lenath with the base type of the counterpart strin9. 

fre standard "functions 'index•,. 'index_any•p 'index inc• 
and 'index_none' <see Aopendix A> may be used to test the 
values of strinos. The standard function 'len9th' <see 
Appendix A> may be used to determine the size of a strina, 
including parametric strin~s <see 15.3). 

A strin9 selection is similar to an array subscript. It 
returns a specified substrin9 when used as a oart cf an 
expression or a reference to the soecified substrin9 <on 
the left hand side of a strino ass.ionment>. 
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A substring may be extracted from a strina by the operators 
•• or (•) as follows: 

string: ~tart index: 
\ __ orimary __ __ simple expr _________________________ l 

\ numb el ems: I 
I\ •. simple 8XPr /I 
I I 

* I stop index: I 
\ __ simole sxor I 

The simole expressions must be of an inteoer subranae 
with values greater than zero. 

\ 

type 

The form [i::jJ means that the 5,ubstring to be extracted 
begins at the ith element of the strinc and is j elements 
Lona. 

fhe form Ci •• jJ means that the substring to be extracted 
beains at the ith element and includes all subsequent 
elements throuoh the jth element. 

The form CiJ produces a sinale Q!gfil§~l of the base type of 
the strin9. A string of tencth 1 can be extracted by 
(i::l] or Ci..iJ 

Substrina selection may folloh any strin9 expression. 
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buffer (73: :sJ := " "i 
text := card c1::72J; 
result li::jJ ·-descriptor O •• U [ls.nJ; 

% descriptor is a strino. 
% descriptor o ... lJ is a substrino 
% from position t throuah oosition 
% l of descriptor. 
;:; descriptor o .. lJ [1..nJ is a 
% substring of that substring from 
% position 1 through n. 

VAR strin9 STRING <6J := ~ABCOEF"• 
str ~fRINf; <3)1' 
ch CHARi 

str ·-string c2::3J; 

st r str1no 

str "abed" 

% str contains the substring "BCD" 

% str contains the strina no " 
% where strino [z::3J is a substrino 
% of st r in 9,. st r i ng ( 2: : 3 J C 3 ) i s a 
% strino element of string c2::31 

% str contains the string ,, b" 

Truncation shortens a strin9 to the Length of the 
destination string and chec~s that the truncated characters 
are all 1 blan~s 1 • '8lankfill' lenothens a strin() to the 
lencith of the destination s,trinci by insertinci 1 blanks•. 
Truncation and blankfill both occur on the ri9ht end of the 
strinci. The 'blank' character depends on the strinci 
element type: 

CHAR 
EBCDIC 
HEX 

ft ,, 

ft ft 

hex zero <OJ 

A strinci denotation has the form: 
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I I \ 

'-------------- .. __ \ ____ character ____ / __ 
\ 

The type 
EE'.CCICs 

0 f a strino denctation is ~TRING <length> OF 

The quote is reoresented ~ithin a strinq denotation by two 
adjacent quote symbols. There is no empty strina since a 
5TRINC, must have a positive len9th; i.e .... "" is an illeqal 
strin~. 

A sinqle character in quotes 
The coercion 5TRING < 1) OF 

is tyoe STRING <1> OF EBCDIC. 
EBCDIC to EBCDIC for CHARI 

occurs whenever context requires it. 

Examples: 

"This is a strina." 
"x y z •i 

"""Hello,"" he ~aid." 

<See also 13.6 and 15.3• parametric tyoas and oarametric 
type definitions). 

A structure is a collection of comoonents called 'fields'. 
A field may be of any type, includin9 another aqoreoate 
type. The associated identifier names the field. 
Separately described structure types are not equivalent or 
compatible. <See 13.9). 

The syntax of a structure description is: 

I 
I , 
I I \ 
\ _______________ STRUC _____ \ ___ f ield ___ / _____ CURTS ________ _ 

\_PACKED_/ \ 
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f i el d 

I field name: \ 
l\ _______ \ ____ identifier ____ / ____ tyoe ___________________ _ 
I \ 
\ CASE ta() field IS I 

\I 
I 
I 

T~e Predefined Iaentifier ~filler" denotes an unused field. 
It may be used as an identifier anywhere in a structure 
definition or a data cJeclaration <see !Bel). The parts cf 
the structure or the fields in the data definition 
icentitied by "filler" cannot be referenced. "filler" may 
be used any number of times in a qiven structure definition 
or data definition. 

Use of 
structure 
errors. 

Examole: 
TYPE 

the Predefined 
definitions or 

JUN!\ 
STRUC 

fdentifier "filler" 
data bloc~s will 

0 •• 9 9 

outside ot 
cause syntax 

f irst_part 
filter 
goodies 
filler 
filler 

STRING <4> OF HEX 
BOOLEAN 
CHAR 
o •• 9999999 

CURTS 

B~mia~ir= The compiler aenerates its own internal fillers 
<or oads> as needed. In the above examole, it would 
allocate l diait after "qocdies" to put the CrlAR at a mod 2 
address; and it would allocate 3 dioi ts after the last 
"filler" to ma~e the size of the structure mod 4. 
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Tbe syntax for tag field is: 

ta() field 
I 
I 
I\ normal 
I 

taa-------------------------------------------
\ 

I\ omitted tag----------------------------------------- I 
I \I 

\ _____ disjoint taq---------------------------------------- I 
\I 

ncrmal 
I 
I 

tac 

tao id: taci type: 
\ ______ identifier _________ tinite scalar tyoe ______________ _ 

omitted taci 
I 
I ta9 type: 
\ ______ finite scalar type _________________________________ _ 

disjoint 
I 

tao 

I taci id: 
\ ______ identifier------------------------------------------

Use of 
defined 

omitted or di!:'joint ta9s requires 
in an ENV DEPENDENT module or 
whether the declarina structure 

<See 13.1.1). 
applies 
unpac~ed. 

that 
the 

is 

the type be 
MIO. This 

PACKED or 

\ 

\ 
I 
I 

\ 
I 
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~§[j§o!~ <Continued) 

The syntax for variants is 

_____________________ OR ___________________________ _ 

I p 

I \ 
I I I variant label: 

\ 
I 
I 

\_\ __ \ __ value collection __ / __ ______________________ ! __ _ 

\ ------ P ----- I \ 
I I variant alt: \I 
\_\ ____ field _____ /_/ 

value collection 

\ ________ ex pr---------------------------------------------
* \ simole expr ____ / \ 

The list of variant alternative fields may be empty. 

A variant Label is a constant exoression whose type is 
ccmpatible with the ta9 field type. If the type is 
orderedP a subran9e of labels may be u~ed C*J. The variant 
part croups several mutually exclusive alternatives. Each 
alternative is a field list. The value of the ta9 field 
specifies a parti.cular variant alternative field list. The 
tao field of a variant part may be any finite tyoe. That 
i5? it may be BOOLEAN. symbolic• subran9e. CHAR• EBCDIC. 
BINAHYP rlEX or SET (i<). The variant labels are po~.sible 

values of the tao field. There need not be a variant 
alternative for each oossibla value of the tac field. The 
ta9 field can be accessed lHe other fields. Assignment to 
a normal tao field must precede assi9nments to any field of 
the associated field list. Normal tao field assicrnment 
will set the fields in the variant part to an uninitialized 
state. 

* References to a variant alternative field cause a chec~ of 
the tao field to ensure that the referenced field is in the 
active variant •. If the ta9 field dces not have the value 
of the variant whose field is referenced. a run-time error 
result5. 
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The variant part allow selection of fields by case and may 
be one of three forms: normal. disjoint tao or omitted 
ta9. In the normal form• the tap field is allocated as the 
first field in the variant part. If the taci field type is 
disjoint• the ta9 field icentifier must be declared 
previously in a non-variant part of the structure. For 
example: 

PACKED STRUC 

CURT 5 

b BOOLEAN• 
r REAL. 
CASE b 
IS true: 1 •• 1 o 
UR false: -10.0 O 
ESAC 

% variant part ~dth 

% dis joint taci 

I f t ti e t a o f i e l d i d e n t i f i e r i s o m i t t e d • n o t a o f i e l d i s 
allocated and no tag field validity chec~in9 is performed. 
The type is'used to orovide context for the variant labels. 
Fer examote: 

PAC~ED STrWC 

CURTS 

Examples: 

STRUC 
re•illl REAL 

CURTS 

STRUC 
year i .. 2099? 
month l. .12 ... 
day i .. :Zl 

CURTS 

CASE BOOLEAN % omitted tac;:: 
IS true: numeric_strinci ALFA 
OR false: ·ordinal NUM_ALFA 
ESAC 

% describes a structure 
% of two REAL fields named 
% 're' and 'im' reoresentin9 
% a comolex number. 

% describes a structure of 
% three inteqer fields 
% representing a Greoorian 
% date. 

IOCLASS =SYMBOLIC Cconst•ident.varbl•orocJ; 

STRUC % describes a structure 
name STHHIGC lQ)p % which miaht be used in a 
idtype SYMBOLIC Cint.bool.r·eal> ... % comoller: it croups 
CASE class IOCLASS % together information 
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~§[i~D1~ <Continued> 

I~ const: values VALUE % about 
vi< ind SYMBOLIC CactualJ>formal ), 

an identifier. 
OR varbl: 

OR pr cc: 

ESAC 
CURTS 

s rnuc 

vaddr AOOR_RANGE• 
initval VALUE 
CASE Pl<ind OECLKINO 
IS standard ~ey 1 •• 10 
DR declared ~addr COOERANGE 
ES AC 

CASE b BOOLEAN 
[S true: r REAL 
OR false: 
ESAC 

CURTS 

Structures of the same type may be compared for equality 
with = and~=. The operators allowed on structure fields 
are those permitted on values of the field's type. 

A structure denotation has the syntax: 

I 
I I \ 

'------·-- [ __ \ _______ field value:expr _______ I ___ J 

Ccntext determines the type. If necessary• 
values are coerced to the required tyoe. The 
correspondinq to a tao field wu~t be constant. 

the field 
expression 

For a st r u c t u re den o t at i o n w hos e t yo e h as an om i t t e d tag, a 
value representinq the type which provides context must be 
includedo 

Examoles: 

(3777, nil" true) % denotes a structure of 
% three fields: inteaer, 
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% oointer, and boolean. 

( 3 p r t o o p 5 • o )> 2 • 5 J )> •• A-•• ,, { m u l t /; d i v} J % denotes a structure of 
% four fields: inte9er• 
% array of 3 reals, 
% character,, and a sets 

A variable may select a field of a structure. The syntax 
i s : 

\ _____ structure:orimary _____ • _____ field:identifier _____ _ 

Examoles: 

Given: 

VAR new_ref INfER_PROC_REF 

Where: 

TYPE INTER_PROC_REF = PACKED 
STRUC 

CASE 
u. 

OR 
ESAC 

CURTS 

destination 
intr de<;t 

extr dest 

J TARGET 
dest bled 
dest label 
external ref 

ti e n c e t h e f o l t o w i n p f i e t d s e l e c t i o n s a r e v a l i d : 

new_ref.dest_btoc~ 

new ref.dest label 
new ref .external ref 

\ 

BLOCK_NUMJ> 
LABEL_N,UM 
EXTERNAL NUM 

A set is a group of discrete 
elements of the set. A set 
Z56 elements. The syntax of 

values. which are called the 
~alue may include from zero to 
a set descriotion is: 
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~Sit§. <Continued> 

\ ____ SET _______________ base:finite scalar tyoe ___________ _ 
\ OF I \ 

Tre base type specifies the type of the set elements. fhe 
base type is any finite scalar tyoe. That is, the base 
type is a scalar typep oossibly unordered, with a finite 
number of values. The maximum number of elements the base 
type may contain is 256. fha possible number of distinct 
elements in a set is restricted to the number of values in 
tre base type. 

Exarnoles: 

SET OF SYMBlll 
~ET OF 1 •• 10 

Ecuivatence is required of sets in all 
cast. 

contexts except a 

* A set may be converted to a compatible set <i.e., with a 
comoatible base typeL Conversion is possible only if the 
cast base tyoe 'includes' the base tyoe of the aroument. 

Elemants of 
type of a set 
operand of 
b;:;se type of 

a set must all be type equivalent. The base 
value must be orovided by context. The left 

the set .IN ooerator must be equivalent to the 
the ri9ht operand. 

Set operators are the monadic operator 
operators *• +, -, #• =• ~=• >• >=1 
semantics are described in Sections 19.1.1 

and the dyadic 
<• and <=. Their 

and 19.1 .. 2. 

Beth operands must have eouivalent base tyoes. A set may 
be the ri9ht ocerand of the IN ooerator. The left operand 
is a scalar value of the set's base type. 

Set denotations have the form: 
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* 

13.3.5 

~£1 Q~DQ1~1iQD~ <Continued) 

j 

\ 
I \ 

{ ___ \ ___ exoression __________ --------------'---- } 
\ \_ 4. ___ exore-ss ion __ / I , ______________________________________ / \ 

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

The ranqe of 
ordered. 

Examples: 

values may be used i f 

{slash• "?"• ch, CHAR Cid (5::tll } 
{prime< ib 2*ll 
ch IN {•'a"> "b"P "'C .. P "X"I' "z"> 
<tues} 
{} 

the base tyoe is 

fRANSLATE_TABLE is a special ouroose oredefined indicant 
name. It is an aoare9ate type indicant name. 
TRANSLATE_TA8LE is u~·ed only in constructinci tables for use 
with the 'translate' standard functiona The actual 
representation of this table is defined by the underlying 
machineP and imposes certain restrictions on the creation 
and use of objects of type TRAN~LAfE_TABLE. 

Ne ooerat ions other than assionment are defined tor objects 
of type TRANSLATE_TABLE. 

Denotations for 
exist. 
msy be 
only. 

rlo~iever? 

coercerl 

objects of type TRANSLATE_TABLE do not 
a constant of type STRING C256> OF EBCDIC 
to type TRANSLATE_TAOLE in initializations 
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* 

13.3.S 

~s! Q~D£!~1iQD~ <Continued} 

I 
I 
I 

' 
, 

I ' { ___ \ ___ exo res s ion ______________________ , ___ / ____ } 
\ \_ •• ___ exoression __ / I , ______________________________________ / \ 

The type of a set denotation is determined by context. The 
elements are coerced to the base tyoe if n~cessary. T~e 
elements may be variable or ccnstant. The emoty set is C>. 

The range of values may be used 
ordered. 

E>eamples: 

if 

{slash, "?",ch, CHAR <id [5::1J> } 
{prime < i ).- 2*i> 
ch IN {91 a"> "b".r "c".r "x".r "z"'} 
{tues} 
{} 

the base tyoe is 

TRANSLATE_TABLE is a special ouroose oredefined indicant 
name. It is an ao9re9ate type indicant name. 
TRANSLATE_TABLE is used only in constructing tables fer use 
with the 'translate' standard function. The actual 
reoresentation of this table is defined by the underlying 
machine, and imocses certain restrictions on the creation 
and use of objects of type TRANSLAfE_TABLE. 

Ne ooerations other than assi9nment are defined for objects 
of type TRANSLATE_TABLE. 

Denotations for objects of tyoe TRANSLATE_TABLE do not 
exist. rlowever, a constant of tyoe STRING <256> OF EBCDIC 
may be coercerl to type TRANSLATE_TABLE in initializations 
only. 
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The following restrictions aocly to the declaration and use 
of objects of type TRANSLAfE_TABLE: 

1 l May only be declared in data bloc~s or as STATIC local 
variables; they may not be oenerated <via the GENERATE 
statement>. 

2 ) May not be used as a compcnent of an a9areoate 
they may be the referenced tyoe of a oointer. 

Examole: 

D Al A 

PROCi 

COHP 

% where e_to_a and a_to_e are constants 
% of tyoe STRING<25hl of E8C01C 

ebcdic_to_ascii 
ascii to ebcdic 

TRANSLATE_ TABLE 
TRANSLATE TABLE ·-

VAR a 
e 

STRING<6L1> 
EBCDIC; 

a ·- translate <e,. ebcdic to ascii >i 
e ·-translate (a,. ascii to ebcdic>; 

e to a,. 
a to e; 

POINTER TYPES 

type; 

A oointer is a reference to an object of some particular 
type. Pointers to BITs are net allo~ed. A storape fevel 
may be associated with the referenced type C*) The 
syntax is: 
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POINTER TYPES <Continued) 

\_PTR ____________________________________ referenced:tyoe __ 
\ TO I \ CON~T I \ __ EXTERNAL __ / \ 

\ VAR I \ LOCAL I I 
I 

CON~T indicates that the oointer has read-only access to 
t~e referenced object; that is, the object's value may be 
used but not chanced. VAR indicates that it has read/write 
access; that is, the object's value may be chan9ed. The 
default access is VAR. 

* The storaae levels are: 

LOCAL referenced object is in a temoorary 
s t o r a9 e l o c a t i o n 

E)(fERNAL referenced object is in a static 
stora9e location local to the oro9ram 

A oointer 
<LOCAL is 
referenced 

may not reference data stored at a level lower 
lokest> than the level associated with its 
tyoeo The default level is LUCAL. 

* Ecuivalent ocinters have the same level, the same access 
and eouivalent referenced types. 

Parametric STRING types may be used a~ the base type of 
pointer variables. ~lhen this is the case, the pointer 
variable may ta~e on values which reference strinas of 
different ler9ths as lon9 as they are all comoatible with 
the parametric tyoe. 

Exarnoles: 

PTR TO A_STRUCTURE % describes a pointer 
% to a structure. 

PTR TO ARRAY (1 •• 51 OF BOOLEAN % describes a pointer 
% to an array of BOOLEANs. 
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Pointers cf ecuivalent types may be comoared for equality 
with = and "'"'=. The standara function •ptr' <Appendix A> 
returns a pointer to its oarameter. No other operation~ 
are def ineu. 

Tre only pointer denotation is the constant 

nil 

•11il' is a reference to no value whatsoever .. 
ecuivalent to any oointer type. 

Its tyoe is 

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

\ ______ pointer:orimary ______ ~ 

a oointer. 

\ 

A run-time error will occur if a dereferenced oointer is 
undefined or has the value 'nil'. 

The function 'otr• produces a 
inverse of dereferencino. 

Examoles: 

oo inter 

UISPLAY subran~e <==> subranqe 

1. TYPE LIST PTR = PTR TO LIST; 

TYPE LI5T = STRUC 
CASE ~ey NDOEKINO 

value; 

I S a t o m : s S T R I N (, < 1 0 > 
OR lists: head, 

ta i l L I 5 T _PT R 

i t 

!. LIST•s descriotion 
!. may not contain a 

ES AC 
CURTS; 

I. field of tyoe LIST, 
% but may have a type 
I. PTR TO LISTt 
Ii i.e. LIST PTH 

•
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VAR pr PTR TO INT J> 

INT . - l J> 

INT; 

pr . - ptrci); 

or@ +. - 1 ; 
j pr@; % has the value 2. 

2. TYPE 
SEGMENT_DICTIONARY ENTRY = 

TYPE 

ST RUC 
segment_number 
over lay_cal l_count 
quic~_overlay_addr_vd 

quic~_overlay_status 
low_order_dis~_adcr 

seoment_size 
CU RT S; 

STRING CZ) OF HEX• 
0 •• 9 9. 
i .. 3333• 
STRING<l> OF HEX• 
3 •• 99999,, 
Oo.999999 

SEGMENT DICTIONARY = ARRAY (1 •• ZOOJ UF 
SECMENT_DICTIONARY ENTRY; 

TYPE 
COLD START_INFU = 

VAR 
VAH 

ST RUC 
mern_ dump_ciddr 
mem_size_in_oaaes 
se9_dict_otr 

CU RT S; 

cold_start info 
w or~ 6 

1 •• 555335,. 
i..1334,. 
PTR SEGMENT DICTION 

COLD_START_INFO; 
1 •• 999999; 

wor~6== cold_start_info.seg_dict_otr@C2J.seament_size11cooo 

Variables of type oointer <but DQ! pointer to procedure> 
may be initalized at compile time. The address of the 
referent must be determinable at comoile time. All rules 
apply that apply to the use of the otr function. The 
followino table shows the valid referent kind~ for each 
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~ind of pointer. 

POINTER 
!ONO ( 1 ) ( 2) 

REFERENT Kll\!O 

( 3 ) ( 4 ) ( 5 ) 

--·------+- -----+----~--+-------+-------+ 
< A ) YE~ YES n/a n/a n/a 

·-------+- -----+-------+-------+-------+ 
CB) I YE~ n/a YE~ I YES I NO 

+-------+----- -+-------+-------+----- -+ 
<CJ YE~ n/a YE~ YE~ YE~ 

+-------+-------+- -----+-------+-------+ 

POINTER KIND 

CAJ Data block pointer variables 

<B> STATIC pointer variables 

<C> Stac~ pointer variables 

REFERENT KINO 

< 1) Constants 

<Z> Data block 
only) e 

variables c for the same bl on 

l3) Oata block 
only) 

variables Cfor the shared bloc~s 

< 4) S.TATIC variables in the same orocedure only 

<S> Stac~ variables in the same procedure only 

For example, 

VAR junk 
junr_otr 
otr ten 

JUNK., 
PTR TO JUNK 
PTR TO CONST 1 •• 10 

ptr <junk)J> 
otr <loJ; 

A orocedura pointer is a reference <oointer> to a 
procedure. Dereferencin9 a procedure pointer invokes the 
orocedure which the orocedure pointer references. This 
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13. 5 

allows run-time determination of the procedure which wilt 
be called at a oiven place in the Prooram .. The syntax of a 
procedure pointer de~cript1on is: 

I 
\ PTR TO PROC _____________________________________ _ 

attributes 
I 
I 

, ______ / \ 

'------------- attributes ---·-----_I 

'---------------------------------------------------------\ 
\ 

parameter 
desc riot ions 

I \ 
I \ ___ RETURNS ___ type ___ / 

p<:rameter descriptions 
I 
I p 

I 
\ 

I param: \ \ 
__ \ __ ident __ / _________________________ type __ / __ 

\ CONST I \_UNIV_/ 
\ VAR I 

\_VALUE_/ 

Far a descrioticn of oarameters> access• univ 
type see Section 16.1• Procedure Definitions. 

and 

I \ 

\ 

return 

A orocedure pointer description identifies a class of 
procedures that have equivalert parameter lists and return 
types. Procedure pointer descriptions may be used to 
declare a procedure pointer variable or to pass a procedure 
pointer as a parameter. A procedure oointer variable <or 
oBrameterJ may only be assi9ned <or oassedJ a reference to 
a procedure tt~at is defined or the pointer value nil. When 
the procedure pointer is dereferenced, the procedure that 
is the current value of the pointer is called. 

Ecuivalent procedure pointers may be compared for equality 
usin9 = and 4 =. The standard function 'proc_otr' may be 
used to create a procedure pointer. No other operations 
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are defined on procedure pointers. A orocedure pointer 
variable may invo~e the referenced procedure. The syntax 
i s: 

I 
I 
\ proc otr~ primary_ @ 

\ 
I 
\ 

, 
I actual param:\ 

__ \ __ expression ___ / __ 
\ I 

I \ 
I 

I 

Dereferencin9 a nil or undefined procedure oointer results 
in the same run-time errors as would be associated with a 
ncrmal oointer in the same circumstances. 

Examoles: 

1. PTR TO PROC <float REAL• int INTEGER> RETURN~ REAL 
PTR TU PROC <flap BOOLEAN> 
PfR TD PROC RETURNS INT 
PfR PROC 

2. truncat1n9 
PROC Cx REAL> RETURNS INT; 
RETURN round Cx); 
CORP; 

roundin9 
PROC <x REAL> RETURNS INT; 
RETURN round <x + O.S)i 
CORP; 

examole PROC; 
VAR o PTR TO PROC <float REAll RETURNS INT 

IF do rounding 
THEN p := oroc ptr 
ELSE p := oroc_otr 
FI; 

rounding) 
truncating> 

estimate ·- p@ <accurate-mea~ure> 
CORPi 
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13.6 PARAMETRIC TYPE CONSTRUCTORS 

A parametric tyoe constructor defines d family of related 
data types by allowino the size attribute of certain data 
tyoes to vary• i.e.• be parameters. 

Every use of such a type must suooly actual values in place 
of the formal parameters. The oarametric type constructor 
is li~e a template from which many tyoes can be obtained by 
supplying actual parameters for the formals. 

When such a type is associated with an object. the actual 
parameter describing that object parameter is substituted 
fer the forwal. The res~lt is a fixed type and the 
semantics of that tixed tyoe apply. 

Because its size varies depending on the actual parameter 
9iven. a oarametric type may not be used to construct an 
acgreqate type or a data bloc~. After a parametric type is 
declared> that type indicant may only be used as a 
procedure parameter or as the object of a pointer. 

Only one formal parameter is allowed in the definition of 
the oarametric type. <See 15.3). 

EQUIVALENCE• CUMPATIBILITY ANO COERCIONS 

A type indicant acts as an abbreviation for its definition. 
After all such abbreviations have been reolaced by their 
definitions ... t~ic simple data types are •equivalent' it 
their expandec definitions have the same ranpe of v~lues. 
Other data tyces are equivalent if their corresponding 
ccmponent tyres are equivalent and their structuring 
methods are the same. <t~~gQ!l2n: seoarately described 
STRUCtures are not equivalent ... even if the separate 
descriotions are identical in all respects>. 

A cast is an explicit ccnversion of data to another type. 
A coercion is an automatic. imolicit conversion of data. 
Data tyoes are 'compatible' if one can be converted to the 
other by cast or coercion. 

Tre following table lists the types in SPRITE which are 
compatible. Thus ... coercions and casts can be oerformed for 
those types. It should be ncted that SPRITE only oerforms 
sin9le-step conversions, say from BIT to BOOLEAN. 
Multi-step conversions such as numeric to DISPLAY to STRINr 
are not attempted. For mult i-~tep conversions> casts must 
be exolicitly specified by the user. 
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LL7 EQUIVALENCE, COMPATIBILITY ANC COERCIONS <Continued> 

DATA TYPE 

01-
REC -
TIO N DATA TYPE NOT ES 

======================================================================== 

STRHH-<1) 
OF TYPE 

BOOLEAN 

STRINUn) 

subran9e 

PfR VAR 

PTR fixed strin9 

<==~ 

<==> 

==) 
== :> 

< == > 

==) 

=::) 

PTR parametric strina ==> 

PTR oarametric strin(ll ==> 

CrlAR <==) 

STFdNG< 1 l CHAR <==) 

STRINCC1) EBCDIC <== > 

STRIN<;CnJ EBCDIC <==;; 

DISPLAY subranqe 

-- ' 
-- # DISPLAY subranqe 

STHINHn> ::::::::) 

TYPE 

BIT 

STRINHm> 

parent subran9e 
overlaooin~ subranoe 
BINARY 

PTR CONST 

PTR oarametric strino 

PTR fixed strin9 

PTR parametric strinoZ 

EBCDIC 

EBCDIC 

CHAR 

STRINHn) CHAR 

subranoe 

STRING<n> 

DISPLAY subranae 

truncation or fill 
<n""=m) 

ran(le chec~ 

rancie checi< 

ran9e chec~ 

ranoe chec~ 

ran9e chec~ 

left zero truncate; 
error 1f strino 
too bi9 

left zero fHl; 
error it string 
too bio; verity 
all numeric; 
ran9e chec~ 

STHING<nl CHAR or ==) STHING<n> HEX CrlAR or EBCDIC 
EBCDIC strinp must be a 
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13. 7 EQUIVALENCE? COMPATIBILITY ANC COERCIONS <Continued> 

Df\TA TYPE 

DI-
R EC -
TIO N DATA TYPE NOT ES 

=====================================~================================== 

STRINC< 1 l CrlAR 

STRHJG<Zn> HEX 

STRING<Z> HEX 

STRING<Z56) EBCDIC 
or CHAR or 
STRING <512> rlEX 

==> 

==> 

==) 

HEX 

STRINC<nl EBCDIC 

EBCOlC 

TRANSLATE TAFJLE 

CHAR or EBCDIC; 
strinci must be a 
constant 

rlEX strin9 must be 
a constant 

rlEX strin~ must be 
a con~tant 

Strino must be 
a constant 

'
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13 • 8 DATA MAPPINC 

fhis section describes how SPRITE data types map onto the 
Burrouohs 2000/3000/4000 machine data types. This section 
is divided intc two parts: mappin9 of simple types and 
mappin9 of aoare9ate types. This is done because the 
maopin9 of agqreqate types depends upon the mauoing of 
their corrponents types. Following this section is a table 
that summarizes thi5 information. 

The mappin9 of a 5PRITE data tyoe is described in terms of 
four quantities: unit size,. macnine tyoe, dioit size and 
modulo. 

\Joi! 5il..§ refers to the :::ize of the tyoe in terms of some 
unit of the machine. These units are the bit <one fourth 
of a diqit)J. 1 dicdb byte <two digits) and word <four 
diqits>. The unit size is often used in the len9th fields 
of machine instructions which refer to data of a oarticular 
tyoe. 

tla£biD.f.l Il:'..Q~ refers to the physical machine type to whicn 
the data is maooed. The oossible values are listed below. 

UN - unsigned numeric 

SN - signed numeric 

UA - unsioned aloha 

Qjgii ~i1i refers to the total size of the data tyoe 
expressed in dioits. A one-di9it base four fraction is 
used to reoresent bit len~ths. Thus, 0.1 represents a 
lenpth of one bit, 0.2 two bits, 0.3 three bits and 1.0 
four bits or one dioit. 

tl9~~lQ refers to the required memory address ali9nment for 
an object of a particular type. A9ain, a fractional part 
will be used,. this time to express bit modulo,. i.e., the 
modulo for the tyoe BIT is 0.1. 

This section describes the data maooina of SPR1TE simple 
types in terms of the four quantities descrioed above. 

13.8.1.1 Data Maooino cf Booleans 

BOOLEAN objects have unit size, di9it size and modulo of lP 
and a machine type of UN. The BOOLEAN value false has a 
numeric value of 0 <lo~ order bit off) and the value true 
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13.8.1.1 Data Maooino ot Booleans (Continued) 

has a numeric value of 1 Clew order bit on>. 

13.8.1.2 Data Maopinq of Bits 

BIT objects have a unit 
0.1 Csee descriotions 
machine type of UN. The 
bit off value. 

size of 1, di9i t size and modulo of 
and modulo) and a 

represents the 
of di9it size 
identifier false 

13.H.1.3 Data Maopin9 of CHAR 

CHAR tyoe has a unit size of one, diait size and modulo of 
2 and a machine type of UA. The values are the 95 qraohic 
EBCDIC characters. 

13.8.1.4 Data Mapping of EBCDIC 

fhe values of unit 
type for tyoe EBCDIC 
2 and UAo Values of 
collating sequence. 

size, diait size, modulo and machine 
is the same as fer CHAR, namely!' 1.P z, 
type EBCCIC are arranqed in the EBCDIC 

13.8.1.5 Data Mapping of HEX 

For HEX .. the values of unit size, digit size, 
machine type are i .. 1 .. 1 and UN, respectively. 
of type HEX are the hex dioits o-F. 

13.8.1.6 Oata Maopino cf Inte9er Tyoes 

modulo and 
The values 

The unit size of the inteoer subranae a •• b is the maximum 
of the number of digits in a and in b Cnot counting leadino 
zeros). This can be concisely written as loqlO <max 
< lal,lbl)) + 1, unless a~ b =OJ> in which case the unit 
s i z e i s 1. I f a < 0 J' t hen t he mac hi n e t y p e i s SN. If 
a >= Qp then the machine type is UN. If the machine tyoe 
is SN .. the digit size is one more than the unit size .. 
o the r w i s e, t he d i a i t s i z e e q u al ~ t he un i t s i z e • The mod u lo 
of integer types is always 1. 

t3.8.l.1 Data Mapoino of Disolay Inteoers Types 

The unit size of the tuoe DISPLAY a •• b is 
digits in b (not counting leading zeros>. 
is two times the unit size .. the module is 2 
type is UA. Actually .. the values are 
character diaits. 

the number of 
The dicdt size 

and the machine 
represented as 
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13.B.1.8 Data Maopin9 of Symbolic and Ordered Types 

Tbe unit size of SYMBOLIC and ORDERED tyoes is the dioit 
size of the number of symbolics defined. This can be 
represented as loglO <ft of symbolics> +1. The diait size 
is the same as the the unit size,. the modulo is one and the 
machine tyoe is UN. SYMBOLIC and ORDERED names are 
assigned consecutive decimal valuesl" starting at 1. The 
limit on the nummber of names that may be defined in a 
SYMBOLIC or ORDERED type is 9999. 

13.8.1.9 Data Mappina of Pac~ed Symbolic and Ordered Tyoes 

The unit size of PACKED SYMBOLIC and ORDERED tyoes is the 
number of hexadecimal digits in the hexadecimal value 
associated with the final symtolic defined. The dioit size 
is the same as the unit size, the modulo and machine type 
are 1 and UN. PACKED ~YMBCLIC and ORDERED names are 
assiqned consecutive hexadecimal values startinq at zerop 
except when an override is su~plied as described in section 
13.2.1.7. The number of names that may be defined in a 
PACKED SYMBOLIC or ORDERED type is 9999 and the maximum 
value that may be associated ~ith any name is "FFFF". 

13.e.1.10 Oata Mapoing of Binary 

13.IJ.2 

The unit size of BINARY types is the number of bits 9iven 
in the definition, and must be a multiple of 4. The diqit 
size is the unit size divided by 4. lhe modulo is 1 and 
the machine type is UN. 

This section describes the maocina of SPRITE aa9reqate 
types to 82000/3000/4000 machine data types in terms of the 
four quantities unit sizeP diolt size,, modulo and machine 
type. By definition. aaorearate types are composed of 
objects of other types,. so detailed descriptions cf how 
these components are arranoed in relation to one another 
within the aq9reqate are included. 

13.8.Z.1 Data Mappinq of Pointers 

There are three different imclementations of oointers 
pointers to procedures <PROC PlR)P pointers to oarametic 
strinos and all other pointers. 

The third case is easiest to describe. The unit size• 
dipit size> modulo and machine type of "regularti pointers 
are K• 8• Z and UN• re~oectively. These pointers are 
reoresented as extended machine addresses. 
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13.8.2.1 Data Maopina of Pointers <Continued> 

If the object pointed to is a parametric strinfJJ> then the 
unit size .. dic;lt size, modulo and machine type are 14.o 14,. 
2 and UN, respectively. This tyoe of oointer is stored as 
a six di9it lenath field fellowed ·by a "regular" B-di9it 
extended address. 

For PROC PT Rs,. the 
machine type are 9.o 9, 
in memory as a 6 dipit 
segment number. 

13.8.Z.2 Data Maopinp of Sets 

unit size-" di9it size,. 
2 and UN. fhese pointers 

address followed by 

modulo and 
are 

a 3 
stored 

d i Ci i t 

The unit size and digit size for sets are the number of 
elements in the base type of the set. The modulo and 
machine tyoe are 1 and UN. Sets are just oroups of 
booleans where the value of the nth BOOLEAN indicates the 
presence or absence of the nth element of the base type in 
the set. Users should be forwarned that sets of CrlAR 
contdin only 95 elements Cone for each orintable character) 
w~ile sets of EBCDIC contain 256 elements. The maximum 
number of elements in a set is 256. 

13.8.2.3 Data Mappina of Translate Tables 

For type TRANSLATETA8LE the unit size• diait size. modulo 
and machine type are 389, 775, 1000 and UA. Translate 
tables are initialized with STRING <256> OF CHAR or EBCDIC. 

13.8.2.4 Data Mappino of Strings 

For strinos of HEX• the dioit size and unit 
number of elements specified in the strin9. 
machine type are 1 and UN. 

size are the 
The modulo and 

For strin9s of CrlAR or EBCDIC. the unit size is the number 
cf elements specified in the string and the di~it size is 
twice the unit size. The modulo and machine type are 2 and 
UA. Parametric strinas are mapped usino two cornpcnents. 
The first is a descriptor,. which has a unit size, diait 
size, modulo and machine type of 14• 14• 2 and UN. This 
descriptor contains a six diLlit unit size field <not di9it 
size> followed by an eioht diait extended address. The 
address points to the other component• the string itself, 
which has the same attributes as a non-oarametric strino ot 
tbe length inoicated by the lenoth field. The controller 
in the address field is the same as the machine type of the 
base type of the string. 
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13.H.2.5 Data Maooino of Arrays 

The machine type of an ARRAY is UN. The modulo of the 
array is the same as the modulo of the component type. If 
necessary. the lenath of eacn component is rounded up to be 
a multiole of the component's modulo by includin9 filler. 
The unit and digit sizes of the array are computed by 
multiplying the len9th of each element by the total number 
of elements in the array. Elements in an array are stored 
ir row major order. 

Arrays of Bil are handled sli~htly differently, since the 
modulo and digit size of a BIT is less than one di9it. The 
most basic row of an array of BIT <corresoondin9 to the 
last indexJ has a modulo of 1 and its lenath is rounded up 
to the next whole di9it. All rows containin9 this row as a 
ccmoonent and the array itself will thus have a modulo of 
ore and a lenpth exoressed in whole dipits. 

Exampl0s: 

EXAMPLEl =ARRAY Cl •• 8•1 •• 61 UF BIT, 
EXAMPLE2 = ARRAY Cl •• 9J OF 0 •• 999; 

fhe array type EXAMPLE! will have a module of 
16 dioits lono. The array tyce EXAMPLE2 will 
modulo of 1 and wi tl be 27 di cits Long. 

13.8.2.6 Data Maopina of STRUC 

l and will be 
have a 

The type STRUC has a modulo cf 4 and a machine tyoe of UN. 
lhe digit size and unit size are equal to the number of 
di9its from the beoinnino of the STRUC to the end of the 
last field; rounded up to a mcdulo 4 value. Within the 
5TRUC. reqular and ta9 fields are oositioned consecutively 
one after the other at the fint location that satisfies 
each field's modulo requirements. The first tield in each 
variant is positioned at the first location followin9 the 
tag field <or the last field creceaina the CASE for omitted 
or disjoint tao fields> that satisfies the field's modulo 
requirements. ~ubsequent fields in a variant are 
positioned in the same marner as reoular fields. The 
l.encth of a CASE construct is from the first location 
allocated to a ta~ or variant field to the end of the 
lonaest variant and is not necessarily an inteoral dioit 
value. 
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13.8.2.6 O&ta Maooina of STRUC <Continued> 

Examples: 

EX1 = ST RUC % Off set Len9th 
fieldl BIT• % 0. 0 0 0 1 
CASE ta al BIT % 0. 1 0 1 
I~ false: f ield2 u IT % Oo2 0. 1 
OR true: field3 8 IT % 0.2 0. 1 
ESAC % len9th = 4 digits 

CU RT~, % f i l l er = 3. 1 di 0 its 

EX2 = ~ l RUC % Off set Lenath 
fieldl B I T , % 0. 0 0.1 
CA~ E 0 •• 2 % 
IS 0: field2 EXl % 11 0 0 11 0 0 
OR 1 : field3 CHAR % 2.0 2.0 
OR 2: f i el d '• BOOLEAN % 1 • 0 1..0 
ES AC• 
fields [l Ir % 8. 0 0. l 

CU RH % l enc th = 12 .. u di(lit 
% filler = 3. 3. di 9 its 

13.8.Z.7 Data Maoping of PACKED STRUC 

The machine tyoe for PACKED STRUC is UN and the digit size 
and unit size are computed in the same manner as for 
re9ular SfRUCs. except they are rounded up to modulo 1 
values. not modulo 4 values. The modulo of a PACKED STRUC 
is 1 or that of the field with the highest modulo. 
whichever is hiciher. Fields in a PACKED STHUC are 
positioned in the ~ame manner as fields in a reoular STRUC. 
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13.8.2.7 Data Maopino of PACKED STRUC CContinued) 

EXl = PACKED STRUC 
fi et dl STRrnG ( 4 } flF HEX 

CURTS /.mod lP length 4 

EX2 ::: PACKED S TRUC % Off set Lenqth 
fieldl 8 I T, % 0. 1 0. 1 
field2 ~·TR UC % '• • 0 

field3 CH AR % 4.0 2.0 
CURTS 

CURTS % mod 4JP len9th 8 

EX3 = PACKED ST RUC 
fieldl BIT, % o.o 0. 1 
CASE taal BOOLEAN % 0. 1 0. 1 
IS true: 

fie l dZ BIT % 0.2 0. 1 
OR false: 

field3 BIT % 0.2 0. l 
ES AC 

CUR f~ % mod 1 p len9th 

13.8.3 !22151 ~gQ.Qj.Qg f: .Y ID !!! iLC Y: 

UNIT DIGIT MACHINE 
TYPE SIZE SIZE TYPE MODULO 

---------------1---------------1---------------1 -------1---------------
BOOLEAN I l I 1 I UN 3 1 
---------------·---- -- --- ---1------- -------1 -------1--- ------------
BIT I 1 I C.1 I UN I 0.1 

---------------1--- ------ -- -1------- --- ---1 - -----1----------------
CHAR I 1 I 2 l UA I 2 
--- -----------1---------------1- -------------1 -------1----------------
F.:BCOIC I 1 I 2 I UA I 2 

------- -------1----------- ~--1--- ----- -----1--- ---1----------------
HEX I 1 I 1 I UN I 1 

- -------------1---------------1------- -------4-------1----------------
a •• b IIF a = b = 0 I 
<a>= 0) ITrlEN I UN 1 

I l I= unit size I 
------ --------IEL~E 1---------------1-------1----------------
fa < 0} I l + lcalO< I= unit size+ 11 ~,N I 1 
---------------1 max< I al,, I bl>> 1------------- -I --""----1----------------
0ISPLAY a •• b IFI I I I 
Ca ~=O ) I I= 2 *unit sizel UA 2 

------ --------1---------------1---------------1-------1----------------
SYMODLIC,, 11 + lo(llO <it of I I 

ORDERED !names> I= unit size I UN 1 
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Q~1~ M~nning ~Ymm~rY rcontinuea> 

UNIT DIGIT MACHINE 
TYPE SIZE SIZE TYPE MODULO 

-----------1-- --- --------1- - -~--- -··---1 ----- -1---------------= 
PACKED I# of hex di9itsl I 
~YMBOLIC• lin hex expres- I= unit size UN l 
ORDERED lsion associated! 

I in last name I 

---------------1---------------1------- -------1-------1----
BINARY I# bits I 4 1= unit size I UN I 1 
---------------1------- --- ---·----- ---------1 ----- -f--------- ------
PTR I 8 8 UN 2 ------------ --1---------------1--- --------- -1 _______ , ______________ _ 
PTR rto para- I I I I 
metric string)! 14 I 14 UN I 2 

---------------1---------------1-~- -----------1-------1--- ------------
PROC PTR 9 9 I UN I z 
---------------1---------------1---------------1-------1------------
'5[1 I# of elements I I I 

lin base type I= unit size I UN I l 

---------------1---------------1--- -----------1-------1----------------
TRAN:::LArE TAOLEI 3139 I 778 I UA 1000 

---------------1---------------1--- - ---------1-------1----------------
STRING <OF rlEX>lstrin9 size I= unit size UN I 1 
<OF CHAR/EBCOICJstrin9 size I= 2 * unit sizel UA 2 
---------------1------- --- ---1--------- ----1-------1--- ---------
ARRAY l<element size rounded uµ to I UN !same as element 

I etemert modulo times # of ltyoe 
I elements in array) I I 

---------------1---------------1----- --- --- -1-------1--------------~-
0F BIT l<see 13.fl.2.5) I UN I l 

---- ----------1---------------1--- -----------1-------1---- ----------~ 
STRUC l<see 13.fl.2.6) lmod 4) I UN I 4 
- - - - - - - - - - - - - - I - - - - - - - - - - - - - - - I - - - - - ~ - - - - - - - - - I - - - - - - - l - - - - - - -· - - - - - - - • -
PACKED ~TRUC ICsee LL802.n <not mod 4> I UN lhiahest modulo 

I lof any field 
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13.8.3 

TYPE 
UNIT 
SIZE 

DIG IT 
SIZE 

MACHINE 
T Y P E MODULO 

---------------1---------------1---------------t-------1----------------
PACKED 
SYMBOLIC, 
ORDERED 

I# of hex di~itsl 
lin hex expres- I= unit size 
lsion associated! 
lin last name I 

UN 1 

---------------1---------------1---------------t-------1----------------
BINARY I# bits I 4 1= unit size UN 1 
---------------t---------------t---------------1-------t------------~---
PT R 8 8 UN I I 2 
---------------1---------------1---------------·------- ----------------
PTR <to para-
metric string>I 14 , 14 UN 2 

---------------1---------------1---------------1------- ----------------
PROC PTR 9 9 UN 2 
---------------1---------------1---------------1------- ----------------
SET I# of elements 

I in base tyoe I= unit size UN 1 

---------------1---------------1---------------·------- ----------------TRANSLATE TAOLEI 389 778 UA 1000 
---------------1---------------1---------------1------- ----------------
STRING <OF rlEX>lstrin~ size 
<OF CHAR/EBCOIClstrin9 size 

I= unit size 
I= 2 * unit size 

UN 
UA 

1 
2 ---------------1---------------1--------------- _______ , _______________ _ 

ARRAY !<element size rounded up to 
I elemert modulo times # of 

e.lements in array> 

UN lsame as element 
ltyoe 
I 

---------------1---------------1--------------- -------1--------------~-
OF BIT l<see 13.8.2.51 UN 1 ---------------1---------------1--------------- _______ , _______________ _ 

STRUC ICsee 13.8.2.6) < mod 4) UN 4 

---------------1---------------1 --------------- -------·------~---------
PACKED STRUC ICsee 13.8.2.7> 

I 
<not mod 4) UN lhiahest modulo 

lof any field 
------------------------------------------------------------------------
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1 '* 

14.1 

14.l.1 

Essential to a computer oroaram is action. That 
prooram must do somethinp with its data even if that 
is the choice of doino nothin9! 

i s.. a 
action 

~.!s.J!Q!!l£l01~ describe these actions. In the SPRITE lanauaae 
system statements are either of the ~img!g_t~Q~• ~il~£!i2n 
!tQQ er of the i1gr2!iQD_IYD~· 

A statement list is a sequence of statements 
separated by serricolons. fhe syntax is: 

and comments 

I \ I 
\ \ ______ statement ______ / ______________________________ _ 

\ 
\ 

Examples: 

sum 
mult 
inc 

I 
comment I 

. -
·-. -

+. -

small+ medium; 
medium * Laroe; 
medium; 

\ 
I 

% Note how the semicolon < ;) 
% separates these statements in 
I~ a list. 

Statements in a list are executed sequent ialty. 

SIMPLE STATEMENTS 

The simple statements are assertion1 assignment• situation 
exitJ> the null statement .. crocedure cont,rol statements 
<ca~l .. return. and fail <*> > and stor~ge space oeneration. 
Ccmments may apoear in a statEment list. 

The ASSERT statement requires a specified relationship 
amonq oro~ram variables to be true. The relationship 
should always be true when the A~SERT statement is 
executed. Verificatjon and proofs of orocram correctness 
may utilize assertions. They are esoecially useful as 
inexpensive tests to provide confidence in the validity of 
input to a program. The syntax of the ASSERT statement is: 
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14. L 1 

14.1.2 

\ ____ ASSERT ______ boolean:exoression _____________________ _ 

\ 
I 
I 

If evaluation 
error occurs, 
expression is 

of the exoression yields false• a run-time 
resuttino in orooram termination. If the 
true, control passes to the next statement. 

Examoles: 

ASSERT x1/X2 < Z*Y3 + 2*Y4 
ASSERT table CiJ <= table li+lJ 

Assiqnment statements chance the values of oro9ram data. A 
primary determines the destination. <See 19.2.1). The 
syntax of the assignment statement is: 

destination: 
\ _____ primary ______ :: 

\ 
I\ 
I \ 
I\ 
I\ 
I \ 
\ 

+·-. -
-·. -
/ ·-. -
" . -0. • -

I : = 
ft: = 

________ assignment 
I 

I I 
I I 
I I 
I I 
I I 

I 

value:exor _____ _ 
\ 
I 
i 

where the orimary may be any type• includinq structured 
types and file attribute selections. Its access must be 
read/write. The evaluation order of the variable and the 
exoression is undefined. If the destination and assiqnment 
values are not type equivalent• the assignment value is 
coerced to the type of the destination if possible. 

Tbe assignment operators +==• -==• *==• /:=• I==• &:=, and 
#:= are abbreviations. For examole• "a +:= bfi means 
na == a + b". An assignment operator may only be used on 
values for which the operator is defined. They allow code 
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14.1.2 

14,.1..3 

generation optjmization. 

Ex am oles: 

a := 3 * V( l] 
s ·- message [field 
ne1oi_messa9e [ indx •• 
file.MYUSE:= IO 

index •• field 
lnothJ := s 

lenoth) 

The swap operator :=: causes the exchanpe of values of the 
left and ri9ht hand sides. The syntax is: 

left hand side: ri9ht hand side: 
\ _____ orimary __________ _ _ __________ primary __________ _ 

The left and richt hand sides must 
both must have read/write 
dereferencinp, field s~lertion, 

permitted on both. 

Example: 

a CiJ ::::: a [jJ; 

\ 

be tyoe eauivalent and 
access. Subscriotino, 
and substrinqinq are 

A situation statement provides an exit from the de qrouo of 
an UNTIL-CASE statement <see 14.3.3l. It is allowed only 
in this context. The UNTIL-CASE statement declares the 
situation names. The syntax of the situation statement is: 

I 

'------ LOOP EXIT situation name _____________________ _ 

\ 

Execution of a situation statement transfers control out of 
the loop <the UNTIL-CASE do 9rouo> to the CASE alternative 
labeled bv that situation name. See the examole in 14.3.3. 
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A procedure call invokes a routine which does not return a 
value. The routine invoked is the one that is associated 
with the procedure name by the procedure definition. The 
call oasses a particular set of actual oarameters. 

A FAILURE clause may cptionally 
procedure call statement. 

follow the call in a 

A orimary of type PTR TO PROC may be dereferenced to invoke 
the procedure to which it points. <See 1~.S>. 

The syntax for orocedure calls is: 

I 
I orocedure: 
l\ _______________ ident ___________________________________ _ 

I 
I\ 

module: I I \ ----- P ----- I 
ident I I I /actu3l oaram:\ I 

procedure: \ < __ \ __ exoression_/ __ ) I 
' 

\ ______ primary ________ / \ _______________ / I 

------------------~--------------------------------------' I 

'---------------------------------------------------------
' I 

\_IF FAILURE<*l _____ then oart _______________ FI_/ 
\ __ EOF __________ / \_else oart_/ 

\_INVALID KEY I 

' I 

Tre number of actual parameters must be the same as the 
number of formal oarameters in the procedure definition. 
If the oarameter access is read/write <VAR>• the tyoe of 
tre actual parameter must be eouivalent to the tyoe of the 
corresoondin9 formal oaramet8r. If the access is read-only 
cCONSTlP the actual is coerced to the formal tyoe if 
necessary and if possible. 

When the access of the formal parameter is read-only, the 
actual parameter may be an exoression• variable or 
constant. When the access is read/write. the actual 
parameter must also have reac/write access. i.e.• be a 
variable. The default is read-only. The order in which 
actual parameters are evaluated is undefined. 

If the call is qualified by a module name!' 
call is made. 

an intermodule 

7 Ii 

'
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BEIYB~ ~tgl§fil§O! <Continued> 

statement is: 

I 

\ ______ RETURN---------------------------------------------
\ I \ 

\ _____ return value:expression ______ / j 

E.x·amp l e.s: 
,. 

PROC <old_element OLD TYPE) RETURN~ NEW_TYPE 
VAR new_element NEW_TYPE; 

RETURN 
CURP; 

new element; 

If the type of this new_element return value and the RETURN 
type NEW_TYPE for thif orocedure are not eouivalent, the 
returned value is automatically coerced to the RETURN type 
NEW_TYPE. 

A run-time error occurs 1f 
executed before control oasses 
function. 

a RETURN statement is not 
to the end of the body of a 

The FAIL stat~ment orovides recovery frcm oro9rammer 
defined errors. The syntax of the FAIL statement is: 

I 
I 

\ _____ FAIL-------------------------------------------------

The FAIL statement sets the boolean oro9ram condition 
FAILURE and causes an imfllediate 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 clause• the FAILURE is handled 
there. OthendseJ' active procedures continue to fail until 
the FAILURE is handled or the orooram entry ooint fails. 
The latter causes a run time error. Data blcck variables 
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14.1.s Bf!YB~ ~!J!!ill~rr! <Continued> 

statement is: 

I 
I 

\ ______ RETURN---------------------------------------------
\ I \ 

\ _____ return value:exoression ______ / I 

E,x· amp le s : 
; ~ 

' -> 
.·PROC ... 

"··· VAR 
<old_element OLO_TYPE) RETURNS NEW_TYPE 
new_element NEW_TYPEi 

RETURN new elementj 
CORPi 

If the tyoe of 
type NEW_TYPE 
returned value 
NEW_TYPE. 

this new_element return value and the RETURN 
for this procedure are not eauivalent, the 

is automatically coerced to the RETURN tyoe 

A run-time error occurs if a RETURN statement is not 
ex~cuted before control oas!es to the end of the body of a 
function. 

The FAIL statement provides recovery frcm orcprammer 
defined errors. The syntax of the FAIL statement is: 

I 
I 
'----~FAIL ________________________________________________ _ 

The FAIL statement sets the boolean orcpram condition 
FAILURE and causes an imwediate 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 clause, the FAILURE is handled 
there. Dther~ise1 active Procedures continue to fail until 
the FAILURE is handled or the pro9ram entry ooint fails. 
The l.atter causes a run time error. Data blcck vari~bles 
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14.1.7 

may be used to provide inforffiation to the caller about how 
tc handle the FAILURE. This information should be set uo 
before the FAIL statement is executed. <See 14.1.4>. 

• 
Tre GENERATE statement creates an nbject <variable> ~hich 
may only be referenced through a oreviously declared 
pointer variable. The access of the oointer must be 
read/write <VAR> and the access of the object referenced by 
t h e o o i n t e r m u s t b ~ r e a d I w r i .~ e . (~./.. ft·~-'-.· . .( ~ ~ N s T · ~ c c e s s w o u l d -) _ , . 
p r eve n t t he new c b J e c t f r om , o e 1 n g 1 n 1 t 1 a l , 1 z e d J • '-T he != y n t <N4·-? - · 
of the GENERATE statement is: \ · · 

I . 
I pointer: 

I 
! 

\ __ GENERATE~ __ EXTERNAL ___ orimary ________ ~------------------
\ __ LOCAL I \ oos inte!ler: \ 

\ __ LENGTrl __ simole exor I 
\I 

I 

Allocation of storage to be referenced c~n be in one cf two 
places. If LOCAL is specified in the 0ENERATE statement, 
the storaae area oointed to ts generated in temporary 
storage. This 'local' data area will,-exist until the PROC 
is exited. If EXTERNAL is· specified~ the storaae area 
pointed to is generated ir storag~ that exists for tne 
durat icn of the program. \. 

External oointers are oointers declared' in DATA bloc~s, as 
parameters or as STATIC variables <see 15.4) in PROCs. 
Local pointers are pointers which are declared as bein9 
local variables to a PROC. External pointers may cnly 
point to EXTERNAL storage areas while local pointers may 
ocint to either EXTERNAL or LOCAL stora9e areas. 

The LENGTH clause is only apolicable if the oo1nter 
references a carametric strin9. The len9th of the soace 
generated for a parametric strin9 will be the maximum size 
in its range> unless a LENGTrl clause aopears. In that 
case, the positive integer exoression which follcws the 
wcrd LENGTH will be the len9th of the parametric strina, 
o r o v i de d t h i s l e n 9 t h i s w i t hi r. it s rang e. 
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1 4. 2 

The null statement consists of consecutive statement 
delimiters. Cortrol passes tc the next statement. Because 
the null statement is included in the lanauaae, it is 
possible to treat ";" as if it were a terminator rather 
than a separator. That is, a";" is oossible before a fl, 
ELSE• oo, CORP• etc. 

SELECTION STATEMENTS 

The selection statements are the IF statement and the CA5E 
statement. 

of t WO 

Selection 
T~e IF statement allow~ the selection of one 
alternative croups of statements for execution. 
depends on the truth or falsity of a boolean 
ELIF is a syntactic contraction for ELSE IF. 

expression. 
A sin9le FI 

closes the entire IF statement, includin~ ELIFs. The 
control flow dia9ram for the execution of the IF statement 
i s : 

l 
I 

IF _____ V ____ _ 
I 

<boolean 1---> 
I expression) I false 
I I 

true I 
I 

TH rn ____ v ___ _ 
I 
l<qrouo Pl 
I I 

FI 

l<---------
1 
I 
v 

El IF---·--------
1 I 

---;,I <l>oolean 1=--:> 
leJ<pression:> I false 
I I 

true I 
I 

' I 
v 

T HE.N ____ ._ V ____ _ ELSE ______ V ____ _ 
I I 

<~HOUP n~ 

I 
v 

••• <---- m -------

I I 
l<else orouo:>I 
i I 

<the ellipses indicate optional parts>. 
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14.1.8 

14.2 

14.2.1 

,· 

The null statement consists of consecutive statement 
delimiters. Cortrol oasses tc the next statement. Because 
the null statement is included in the tanouaae, it is 
ocssible to treat ";" as if it were a terminatcr rather 
than a separator. That is, a";" is oossible before a fl, 
ELSE, QQ, CORP, etc. 

SELECTION STATEMENTS 

The selection statements are the IF statement and the CA~E 
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 sin9le Fl 
closes the entire IF statement, includin9 ELIFs. The 
control flow dia9ram for the execution of the IF statement 
i s: 

I 
IF _____ V ____ _ 

I 
I <boolean 1---> 
I express ion) I false 

'------·-----I 
true I 

I 
THEN ____ V ___ _ 

I ~ 

l<group DI 

'---------' 
l<---------
1 
I 

FI V 

... 
ELIF __________ _ 

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

I expression:> I false 
I I 

true I 
I 

I 
v 

I 
I 

THEN _____ V ____ _ ELSE ______ V ____ _ 
I I 
I <9rouo n) 
I __________ _ 

I 
v 

<--------------------

I 
l<else arouo>I 
I I 

... <---

(the ellioses indicate ootional parts>. 
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!E ~!~!~m~a1 CContinued> 

l h e s y n t a x o t t h e I F s t a t e 111 e n t i s : 

I boolean: \ 
\ __ IF __ \ __ expr~ssion ____ then cart __ / _________________ FI __ 

\ else oart I \ 

where then oart is 

I 
I 
\ THEN statements _________________________________ _ 

and else part is 

I 

\ 

I 
\ EL~E 

statements ____________________________________ _ 

\ 

Nctice that 
associating 

the delimiter FI eliminates am bi 9u it ies of 
the ELSE oart in nested IF statements. 
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14.2.1 

14.2.2 

Examoles: 

IF a = 0 
TrlEN a b; 
F I ; 

IF 
THEN 

somethina 
IF another 
THEN action 
FI 

somethin9 

ELSE another_action 

The ELIF format below is to9ically equivalent to the 
ri9ht halt. 

IF x < 0 I. IF x < 0 
THEN errori % Trl EN error; 

RETURN; % RETURN; 
ELIF x = 0 % EL~ E IF x = 0 
TrlEJ\l zero; % THEN zero; 

save• % save; 
ELIF x < 10 i: EL~ E IF x < 1 0 
THEN x . - x - u % TH EN x:=x-1; 

iterate; I. iterate; 
ELSE retry; I. ELSE retry; 
FI % FI ; 

% Fr;: 
I. FI ; 

The CASE statement allows the selection of one of several 
alternative groups of statements for execution. The value 
of the selector detarmines which alternative is executed. 
If the selector expression delivers a value for which there 
is no case alternative. the statement qroup of the else 
part is executed. If there is no else oart in thi~ 
situation• a run-time error will occur. 
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The control flow dia9ram for 
statement is.: 

the 

I 

I 
I 

CASE ______ V _____ _ 

I 

I 

<selectcr 
expression> 

execution of the CA ~E 

out of ranoe 

I Is ____ v ____ _ OR ____ V ____ _ OR ____ V ____ _ ELSE ______ V _____ _ 
I I I 
I <9roup 1> I 
I I 

I 
<a roup 2; I 

I 
I <9roup n>I 
I I 

I I 
I <else oart> I 

(opt ion al) 

'----------' I 
v 

----------' I 
v 

I 
ES AC V 

I_-------·--' 
I 
v 

I 
v 

<------------------------

<the elliosis indicates optional oarts). 

The association between selector values and alternative 
groups is made by prefixina the alternative \-Jith one or 
mere appropriate values. followed by":". 

These values are called case labels. One or more labels 
may be associated with each alternative. A aiven label may 
not be associated with more thaP one alternative. 

The type of the selector exoression must be finite. 
is• it must be GOOLEAN. symbolic• subranae. CHAR• BIT• 
BINARY• STRING. SET or mnemonic <e.g. file.MYUSE). 
oply exception is when an attribute inquiry is used as 
selector exoression. Example: CA5E oort.SECURITYTYPE. 
this example. the type of selector is mnemonic. 

The case labels are values of this type. For example• 
the selector is of the type symbolic ranee, 
alternatives are labeled by ranoe values of that type. 
necessary• case labels are coerced to the type of 
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14.2.2 

selector expre<Ssion. The syntax of the CASE statement is: 

\ __ CASE ____ selector:expre~sion ____ I~----
\ 

--------------------------------------' I I _____________________ OR _____________ _ 

II -------- P ------- \ 
I· I constant labels: \ I 

\ \ value collection I _statements_/ _______________ ESAC_ 
\_else oart I \ 

A case label is a constant ex~ression that is 
t~e selector's type. 

a value of 

If the 
used for 

selector type 
case labelse 

is ordered,. a ranoe of vatues may be 

Examples: 

CASE op_type 
I~ plus: 
OR minus: 
OR mult: 
OR div: 
ELSE op_error 

ES AC; 

result 
result 
result 
result 

ITERATION STATEMENTS 

. - a + b . -

. - a - b . - a * b . -

. - a I b 

Each of the iteration statements orcvides a different means 
of terminatino a loop. The WHILE statement terminates with 
a bcolean pre-test; the DO UNTIL statement with a boolean 
oost-test; tre FOR statement after stepping through a 
ranee; the FINO statement. with the value soupht or after 
searching the whole array or lin~ed list <*>; and the 
UNTIL-CASE statement with any one of several soecified 
situations. 

The syntax of the WHILE statement is: 
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14 .. 3.1 

14.3.2 

·~. d I !: f: .5. U! ! ~ ill ~ .o ! / < C o n t i n u e d ) 

\ __ WHILE ____ bcolean:expr ____ oo ____ statements ___ ~oo _______ _ 
\ 

lihile the boolean exnres~,ion is true, the DO ciroup is 
reoeatedly executed. If the exoression is initially false, 
the 00 group is not executed and control oasses to the next 
statement i~ seauence. 

Examples: 

WHILE another transaction 
OU process_transaction 
oo; 

T he s y n ta x of t h e D 0 UN' TI L s t at em en t i s : 

\ __ oo ____ statements ____ oo ____ UNTIL ____ boolean:expr _______ _ 

The 00 croup is repeatedly executed 
expression is true. 5ince termination 
DO oroup is executed at least once. 

\ 

until the boolean 
is a oost-test, the 
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QQ U~IIL ~1~1i!~D1 <Continued> 

E x a m p l e s : 

DO somethin9_useful 
DO 
UNTIL end_of_input_file fatal error 

The UNTIL-CASE statement orovides control led multiple exits 
from a loop. The syntax of the UNTIL-CASE statement is: 

I 
\ 

I \ 
UNTIL __ \ __ situation: id __ / __ oo statement l is t l) 0 

\ _____________________________________________________ / 
I 

I 
\ CASE 

OR 
I I' 

I /situation:\ 
IS __ \ __ \ __ ident ___ / __ 

\ 
I 

statements __ / __ ESAC 

\ 
I 

The situation identifiers are declared by and are local to 
the UNTIL-CASE statement. 

The OD orouo is repeatedly executed. If a situation 
statement <see 14.1.3> is enccuntered• control oasses to 
the CASE compcnent labeled by that s ltu at ion name. Control 
then Leaves the UNTIL-CASE statement. Every situation 
listed after UNTIL must have an associated alternative in 
the CASE part. An alternative may De labeled by several 
situations. An alternative may be an empty statement list. 

UNTIL-CASE statements may be nested• but the situation 
names must be unique. It a LOOP_EXIT to a situation of the 
outer UNTIL-CASE is encountered in an inner one• control 
passes directly to the corresoondin9 alternative of the 
outer !:'tatement. 
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Examples: 

i := lwb <table> - 1• 
UNTIL done ... notfound 
00 

oo 
CASE 

+: = 1 ; 
token := table(iJ; 
IF to~en = ttthis" 
THEN LOOP_EXIT done 
FI; 
IF 
TdEN 
FI 

i = upb <table> 
LOOP EXIT not fcund 

Is done: write <"i="i> i>; 

SPECIFICATION 

OR notfound: 1-1rite <"not found" ... upbc table)); 
ES AC; 

The FOR statement controls the iteratio~ by stepping a 
control variable throuph the specified ran9e of values. 
The syntax of the FDR statement is: 

control var: 
\ __ FOR _____ ident _____ OVER ___ simole exor •• simple expr ___ _ 

\ ______ indicant • RANGE ______ / \ ____________________________________________________ / 
I \ ____________________ DO statement List ____ oo _____ _ 

\_DESCENDING_/ \ 
I 
I 

The control variable is declared by and is local to the FOR 
Its tyoe is that of 

or unordered c i.e •• 
statement. It has read-only access. 
the control range: scalar• crdered 
BOOLEAN• symbolic• subran9e or CrlAR>. 
a ranpe of values or a RANGE inauiry. 

The control ran9e is 
C~ee 19.2.Ld. 

The control variable is steoped throu{lh the control ranoe. 
If the lower bound is 9reater than the upper bound• the 
central range is empty and the 00 arouo is not executed. 
If DESCENDING occurs• the control variable has an initial 
value of the ran9e maximum and is decremented; otherwise. 
it is incremented. If the control ranoe is uncrdered 
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c e.9 •• RANGE inouiry used>• DESCENDING may not aopear. The 
00 proup is executed once for each value in the control 
ranee. The control variable is chanced and tested before 
each execution cf the OD group. If the control variable 
dces not exceed its termination value the OD 9rouo is 
executed again. 

Examples: 

FOR i OVER 1 •• 3 
DO 

sing <"roi.") 
oo; 
sing <"your beat"); 

FOR i OVER 0 •• 10 DESCENDING 
f) u 

countdown < i) 
0 D; 
blast off; 

FOR i OVER 1 •• 5 
DU 

a ( i J - 1 
oo 

Tte FIND statement provides the ability to search an array 
or a lin~ed list for an element which s.atisfie~. a s,pecified 
ccndition. <This feature is rot implemented as of the ASH 
6.6 release.> After the searcb is performed? one ot the two 
alternate 9rouos of statements is executed deoendino upon 
whether or not the search was successful. The syntax is: 

"THE INFORMATION CONTAINED IN THts DOCUMENT !S CONFIDENTIAL AND PROPRIETARY TO 8URROUGHS 

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF 1:3URROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN RELEASE FROM THE PATENT DlVlS!ON OF BURROUGHS CORPORATION" PAS 1968•1 REV 6•73 



Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

132000/3000/4000 
SPRiTE REFERENCE MANUAL 

1983 9992 

REV. A PAGE 9 2 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

El~D 5!~1~W~D1 <Continued> 

I 
\ FINO find pointer soec ______ find control ____ _ 

\ --------- _____________________________________ / 
I 
\ _ vJ ti ER E _______ f i n d c on d i t i en _________ _ 

\ 

-------------------------------- ____ I 
I 
\ TrlEN ______ statements ELSE statements DNlF _______ _ 

\ I 

The f ind_oointer_soec clause specifies the statement's 
result pointer. It is either local or external. LOCAL 
means a statewent-local variatle c identifier> whose value 
and scope are available only in the THEN part of the 
statement. LOCAL is the default. EXTERNAL means an 
externally-declared Ito the statement) variable <primary> 
wrich is a oointer to the type of the array's components 
<list elements> and which on a ncn-hit will receive the nil 
pc inter. The syntax 

find oointer spec 
I 
I 

1
• c • -. 

pointer: 

\ 

'--------------------------- identifier ___________________ _ 
\ \ LUC AL I pointer: I 

\ ___ EXTERNAL ________ primary ____________ / 

The find control clause specifies the type of the search to 
be performed <array or linl<ed list). The syntax is: 

\ 
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14~3.5 EJclQ ~!~i~illfD! <Continued> 

find control 
I 
I array: 
1\ ____________________________________ INTD ____ orimary _______ _ 

I \ index: I \ 
\_AND identifier_/ 

ba~e pointer: limit pointer array: 
1\ ___ 0VER ____ orimary __ _ _ __ orimary ______ INTO ___ orimary __ _ 
I \ ENO I \I 
I 

ore d E c es so r oo inter: 
\ ________________ WITH _______ icentif ier _____ _ , ________________________ / 

\ ________________________________________ / 
I list pointer: 
\ __ FROM _____ orimary ______ USING ___ lin~ field _____________ _ 

The syntax for Lin~ field is: 

I 

I ------------ ----------
1 I field name: \ 

I 

\ I 
I 
I 

\ __________ \ ________ identifier ________ / _____________________ _ 

The first form of find control is used if an array is to be 
searched. An optional index variable may be declared. Its 
type is the same as the array's index type. Its value is 
tre index of the element in the array satisfyina the find 
condition. The arrAy orimary is an entire array or an 
array slice with variable er constant bounds. It is the 
array to be searched and must be one-dimensional. 

The second form of the find control 
ocinters to an array's comoonents as the 
FIND statement. The use of the new 
provides access throu9h anc includin9 
element. The array primary may not be an 

permits the use of 
delimiters of the 
reserved word ENO 

the last array 
array slice. 

\ 
I 
I 

The third form of the -find control is used if a lin~ed list 
i s t o b e s e a r c h e d • T t1 e e t e rn E n t o o i n t e r i d en t i f i e r d e t i n e s 
a pointer variable whose type is PTR TO <list element 
type). It points to an elemrnt in the Lift satisfying the 
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f: 

find condition. A oredecessor oointer may optionally be 
defined. It 1s ot type PTR TU PTR TO <List element type>. 
It points to the Lin~ field of the element which precedes 
the element satisfyino the find condition. The Predecessor 
pointer allows the oroprammer to delin~ the found element 
or perform other manioulations requirinq access to the link 
of the found element. It the first element in the list 
satisfies the find condition, the predecessor points to the 
list head pointer. 

T~e Lin pointer primary is a pointer to the first element 
in the Lin to be searched <the list is terminated by a nil 
lin~ field). lhe lin~ field clau~e soecifies a list of 
field selections which are to be applied to the list 
element to ciet the field that points to the next element in 
the list 'i.e. the Lin~ field>. 

The find condition sper:ifies the 
element beinci searched for must meet. 

ccnditicn which 
The syntax is: 

the 

f ind condition 
I 
I 
I \ MIN -·-------- find primary _______________________________ _ 

\ MAX I 

I \ find orimary __________________ key:expression ___________ _ 
\ = I 

\ 

\ ~= I \I 

* 
* 
* 

I 

I\ 
I \ 
I\ 
\ 

< II 
<= /I 

) II 
' - I ,, -

set mas~ : 
\ find primary __ -It expression = 

{} ------------- I 

If the MIN or MAX form is used.I' the array/list is searched 
for the smallest or the largest element resoer:tively. If a 
relational form of the fird condition is usad, the 
array/list is searched for an element satisfyinci the 
relational condition. If the set intersection form of the 
find condition is usedr the soecified set mas~ expression 
is intersected with each find orimary until an element is 
found which is either eaual or not equal to the empty set 
after the inter!"ection i~ performed. 
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El~D ~l~t~m~D! <Continued> 

Currently• only MIN, < and= are allowed. 

Examples: 

% search an array. settinp an index to the element 
FIND rw_otr ANO idx INTO reserved_words c1 •• num_res_wordsJ 

WHERE rw_otral.name = icl C1::lenoJ 
TdEN 

next_sy := reserved_words lidx+U.value 
ELSE 

error <"Not a reserved word"> 
DNIF; 

X search an array. settin9 a ocinter to an element 
FINO rw_otr INTO reserved_~ords c1 •• num res_wordsJ 

WHERE rw_otr@.name = id c1::leno) 
TtiEN 

sy rw otr~l.value• 

ELSE 
error <"Not a reserved wordv> 

ONIF; 

% search a 
% 

linked list. settinq a oointer 
to an element 

FINO elem_otr FROM list_head USING control.rli~~ 
HHt:RE elem_o,tr@.data.strin9 c1: :4) = "wxyz" 

TrlEN 
conv value := elem_ptr@.data.value; 

ELSE 
conv value := no value; 

DNIF; 
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15 

15.1 

Definitions set forth meaning and character names used tor 
constants and variables. Further, definitions associate 
names with bloc~s of data and bloc~s ot cede <procedures). 
oeclarationsP on the other handP set forth the tyoe of 
operations <read only• write cnly, read and ~rite> that can 
be performed on variables by procedures. Declarations also 
c:irant to procedures acces~ to bloc~s of data. 

Data tyoe <TYPE> names must be defined prior to their use 
in definitions and declarations. The only exceptions are 
t~e names associated with oredefined data types and the 
referenced tyce of pointers. 

CONSTANT DEFINITION~ 

Ccnstant definitions set 
with a name C identifier). 

forth a value to be associated 

Usinc:i 
value 

the constant name 
in all contexts. 

has the same effect 
The syntax is: 

as usina the 

I 
I 
I I ' ' CONST \ identifier ____________ _ = __ const:exor __ / __ 

\ __ type __ / 

This definition is introduced by 
followed by an identifier and the 
cases.ii' follo~ed by an equal sipn 
scme constant value or constant 

the reserved word" CON:sT, 
identif ier•s type in some 
c =) and concluded with 
exoression follcwed by a 

semicolon<;). Where two or more definitions aooear in a 
list? each definition is separated by a comma C1). The 
last line of the list terminates idth a semicolon <;>. 
Lroupina or sets of constant cefinitions are permissible. 

\ 
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1 5. 1 CONSfANT DEFINITIONS <Continued> 

Example: 

TYPE 
= 0$099_, VF ~l UM 8 

DAY 

~ET OF DAY 

=ORDERED C~un. mon. tues, wed. 
thurs• fri• sat)? 

=~,ET OF mon.,.fri; 

CONST % G IWUP l 

max size - max lenath t z; 

CON~T /.' GROUP 2 

modl header_fite 
modl_entry_fi le 
mcdl extn file 

VF_MUMB = 89r 
VF _NUMB = 9 o,. 
VF NUMB:: 9C +ii 

c Dr\IS r % GROUP 3 

DAY :: mon• 
:: DAY <tu es )r 

d_day 
d_day_Z 
day_ pair SEr_DF_DAY :::: {thurs,. fr i H 

CONST % GROUP 4 

bl an~ 
comm a 
semi cc ton 
uoper_ case 
lower case 
numeric 

= 
= 
= 

' 

T: 

::: 

" ti , 

r~,"~P 

ft ; fl jf 

"AEIDU", 
"Jeiou"• 
"01235"• 

% usin9 
% usin9 
% using 

% us i ng 
'% usin9 
% using 

alpha 
alphanumeric 

= 
:: 

uocer_case + lower case. 
alpha+ numeric, 

• 1 

indicant 
indicant 
indicant 

indicant 
c'a st 
subset 

The indicant tyoe name need not b~ used when 
of the constant identifier is the same a~ 

expression <Group 1 and Grouo 4). 

the data tyoe 
the constant 

Ir cases where the constant expression's type could be 
a"bi9uous,. the indicant type name is required to interoret 
the expression <Grouo 2 and 31. When the indicant type 
name is oresent~ the result value of the expression 9ets 
coerced <an implicit conversion) to the type soecif iedp if 
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15.1 

1 5. 2 

CONSfANT DEFINITIONS <Continued> 

possiblea ThE effect of havin9 the indicant type name 
present can alternately be achieved by usin~ a cast 'Group 
3) in the exoressicn. 

Constant identifiers may be defined in terms of 
previously defined constant identifiers ( Grouo 41. 

other 

Constant definitions may be coded in MID descriptions er in 
the oroaram mcdules themselves. When these definitions a~e 
coded in the MID• the scope of the constant identifier is 
the MIO and all prcaram modules in the KNOWS list. If 
these definitions are coded in a proqraw module, but 
outside of the procedures in the oroaram module• the 
ccnstant identjf ier's scope is the entire prooram module. 

1Hen the definition is 
of a propra~ module. 
orocecJuree 

coded inside a oarticular procedure 
the scooe is limited to that 

TYPE DEFINITION~ 

The type definition facility allows the oroorammer to 
create data types beyond those already predefined in the 
SPRITE lanouaae system. A type definition assdciates a 
name< indicant) with a type descriotion. Wherever a type 
irdicant name appears thE effect is the same as thouoh the 
tyoe definition were used• excent for separately described 
structures which are not compatible even if their 
des c r i o t i c n s mat ch exact l y Q < 5 e e 1 3 o 3 o 3 ) • T he ~ y·n t ax i s : 

I \ 
\ __ TYPE __ \ _____ indicant name ___ = ___ type ______ / __ 

\ I \ 
I 
I 

\_oarametric tyoe definitions I 

introuuced 1.Jith the re~erved 
any valid type indicant name, 

This definition statement is 
~crd• TYPE• followed by 
fellowed by an equal siqn 
definitions aooearin9 in 

and a tyoe descriotor. TYPE 
a list are separated by commas 

( 9 ) 0 

lhe last definition in tt1e list is terminated with a 
semicolon ( ;). Groupin9 or sets of type definitions are 
permi$sible. 
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1 5 • 3 

TYPE DEFINITIONS CContinued) 

Example: 

TYPE 
VF NUMB = 0 •• 99, 
VF_REC NUM = 0 •• 99999• 
VF PAGE = VF NUMO; 

This example rlef ines new data tyoes called VF_~UMB. 
VF_REC_NUM and VF_PAGE. The first definition defines 
VF_NUM to be the set of all pcsitive inte(Jers in the ranee 
O to 99. The second defines VF REC_NUM to be all positive 
integers in the ranqe o tc 99999. The third ma~es use of a 
convenience in the SPRITE lanoua9e of def inino a new type 
in terms of a type oreviously defined. 

TYPE definitions may be coded 
proaram modulese The scope 
indicant names follow the same 
identifier names. 

P~RAMETRIC TYPE DEFINITIONS 

in MIO descriotions or in the 
of ~nowledoe about the type 

rules as that of constant 

A oarametric type definition specifies a family of related 
dBta types. Each type in the family has the same base type 
and method cf organizationr but the 'size' attribute of 
each type may differ by allohina the size to be 
•carameterized' in the parametric tyoe definition. 

Parametric type definitions can be used only with STRING or 
ARRAY (*)as the method of organization. The parametric 
~TRING type constructor size parameter controls the length 
of strings whose type is derived from the parametric type. 
T~e oarametric ARRAY type constructor <*) size parameter 
controls the uooer hound of the arrays whose type is 
derived from the oarametric type. 
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PARAMETRIC TYPE DEFINITIONS <Continued) 

Tre syntax for parametric type oart is: 

I 
\ indicant 

upper bound: 
param:ident ____ Fubranae ___ l ::: 

\ ______________________ / 
I 

I \ __ STRING __ < __ param: ident __ 
I 

I 

* \ ARRAY 
lower bound: 

( constant 

\ \ element:strina I \ 
\_OF \ base tyoe ___ / I 

par am: 
ident 

element: 
J ___ OF ___ type __ _ 

\ I \I 

For the oarametric STRING constructorP the upper bound 
subran9e must be an inte9er ranee type. For the parametric 
ARRAY constructor, the lo~er tound constant must be type 
Compatible with the upper bound suoranpe. which must be a 
finite scalar type. 

Examples: 

1. TYPE VECTOR <ubnd 10 •• 100> =ARRAY (1..ubndJ OF 0 •• 1000; 

sum vector 
PROC <vector VECTOR> RETURNS o •• 1000000000i 

VAR sum o •• 1ooocuoooo := o; 
FDR OVER lo.uobfvector) 
DO 

sum+:= vector CiJ; 
oo; 
RETURN sum; 

CORPi 

z. TYPE LINE Cn 1 •• 132) =STRING CnJ OF CHAR; 

fill buffer 
PROC <text LIN[); 

SHARES buffer-data; %a data bloc~ containina buffer 
%and current lenpth 

buffer Ccurrent:lencth <text)]; 
current+:= lenoth <text); 

CORP• 

A parametric type indicant may be used only as the 
reference tyoe of a pointer or the type of a formal 
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15.4 

I 

P~RAMETRIC TYPE DEFINITIONS <Continued> 

pc;rameter. 

VARIABLE DECLARATIONS 

A data tyoe in the SPRITE lan9ua9e system may be either 
referenced by a type definition or more directly described 
by a variable declaration. 

Every variable coded inside a proc~dure must be declared in 
a variable declaration. ftiis declarationP lHe other 
declarations and definitions.I' must textually' precede any 
use of the variableo 

A variable declaration a$sociates an identifier (variable> 
with a data typeo The syntax of a variable declaration is: 

\ 
I I \ 

\ VAR_\_\_var: identJ../_tyoe ____________________________________ / __ ,; 
\STATIC I\ .- init value I \ 

Tre reserved wcrd VAR heads this declaration follo~1ed by a 
variable name <identifier> and the variable's TYPE. Any 
numoer of variables of the same type may be separated by 
ccmmas and declared with ~ sin9le type indicant name. This 
declaration is terminated with a seroicclon c ;). Grouping 
or sets of variable defir'dtions are permissible. 

The reserved word STATIC may optionally fellow the TYPE 
irdicant name where the oroorammer des ires a one time 
allocation and initialization of the variables. Non-static 
variables <default> are allocated and initialized upon each 
activation of their home orocedure. 

The Lifetime of STATIC variables is the execution time of 
the program. The lifetime of non-static <default) 
variables begins and ends ~ith each execution of their home 
procedure. 

\Here the proarammer desires to initialize variables in the 
declaration.I' a constant excression may be used. This 
expre~sion follows the TYPE indicant name and is oreceded 
by the assi9nment operator < :=). Variable~ may assume any 
values in their associated TYPE. 
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15. 5 

VARIABLE DECLARATIONS <Continued) 

Example: 

convert data bloc~ 

PROC; 
SHARES state_info; 
VAR new_token• next to~Qn• extra_to~ en ICM_TOKEN: 

Tbe EDF condition siqnats end·of-file detected~ 
valid for the followin9: ., CORP 

convert_bloc~_table 

PROC; 
'.'HAfHS. state 
VAR new_ref 

old_ to~ en 
reol to~en 

info; 
ADORESS_REF,, 
0 L 0 _ T 0 r\ E i~ ,, 
lffPL TlJr\EN; 

. ' 
CORP 

oet_i.rnrd 
PROC; 
I/AR l_num o •• 72; 

0 , 

CORP 

convert code 
PROC; 

It is only 

VAR new_tyoe CODE TOKEN ~TATIC inline data; 

•• 
CORP 

SHARES DECLARATION 

Tbe facility for sharina data within a DATA bloc~ and the 
"files" within FILE, PORT and NSP blocks amono procedures 
is catted a SHARES declaration. This declaration allows a 
procedure to access variables within any bloc~ definition. 
<~ee ltl). 

The SHARES declaration is coded within a 
definition. 1see 19.1). In addition to 
procedure access to a bloc~ or blocks of data? 

procedure 
9rantinci d 

the ~HARES 
declaration can restrict cby usino CONST> a orocedure'f 
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1 5 .. 5 SHARES DECLARATION <Continued) 

operations to only be able to read the variables in a DATA 
bloc~. By u£ina a VAR restriction? a procedure is allowed 
to read and modify the values of variables in a DArA bloc~ .. 

The syntax of the SHARES declaration j5: 

\ ~HARES 

I \ 
\ _____________ bloc~ name:identitier _____ / __ 

\_CONST _ _/ 
\_VAR_/ 

Tris declaration is introduced 1o1ith the reserved word 
SHARES tollo~ed by the bloc~ name and terminated with a 
semicolonc ;). The blcck name may be optionally oreceded 
with the reserved word CONST to prevent modification of the 
data bloc~'s variables. The reserved word VAR may 
octionally orecede the data bloc~ name where unrestricted 
<READ/WRITE> access to the variables is desired. VAR is 
the default access afforded to procedures. 

Wher9 a procedure is to SHARE more than one DATA bloc~. 
each bloc~ specified in the declaration is separated by a 
comma (p). The last blod specified is folloi.-ied by a 
semicolon <; >. 

W~en a DATA bloc~ is SrlAREd amongst several procedures. the 
scooe of the variables in the DATA bloc~ encompasses every 
orccedure that ~HARE~ the DATA bloc~. These variables have 
a scooe more 9lobal than those variables declared local to 
a~ individual procedure. 

\ 
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15.5 S~ARES DECLARATION CContinued> 

Examples: 

icm_utility 
MOD 

to~en info 
DATA 

1-1 o rd 
deli m 

scan info 
DATA 

c b uf 
cot r 
e of 

names 
DAfA 

old icmP 
old_pach 
new icm ... 
new_pac~ 

lib_ name 

~et word 
PROC; 

NAME.I' 
BOOLEAN; 

qRING(HO) 
1 •• 7 3 
IJOOLEAN 

FILE_NAMEJ' 
NAMEi 

' -. -

SHARES token info;> CONfl scan into; 

DOM 

orocess_commands 
PROC; 
SHARES token info.l'n·ames; 

CORP; 

s~io_blan~~. 
PROC; 
SHARES scan info; 

CORP? 
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15~5 SHARES DECLARATION <Continued) 

Note that the orocedure •9et word' has restricted access to 
the variable~ in DATA blod 'scan info'. This restricted 
access prohibits mcdif1cation cf the initial values of the 
variables in •scan info'. 

•
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16 

Procedures specity bloc~s of code and their associated data 
which can be invo~ed frcm other ooints in the propram. A 
procedure is composed of zero or more con~tant definitions, 
type definitions, shares declarationsP variable 
declarations. and executable statements. 

Procedures can occur only within the inherently lar~er 

scooe of a prooram module. Procedures serve as entry 
pcints into prooram modules. Consequently. the start of 
every SPRITE system propram is via entry into a procedure 
ir a cro?ram module. 

All procedures are invo~ed by a procedure call statement• 
except the oro~ram entry point orocedure. This orocedure 
is defined by an ENTRY desianation in the MIO component of 
the orooram. It is automatically actuated when the oropram 
is executed. 

Recursive orocedures are permissible" i.e.P one whose code 
includes a direct or indirect call to itself. Direct calls 
are those maoe from within lts line of code to itself. 
Indirect calls are when a orocedure 'A' calls some 
procedure '£3' who in turn cal ls procedure 'A 1 • 

Procedure calls may be 
modules. This is ~nown as 
t~is tyoe of call must 
prooram's MIO camoonent. 

made to procedures within other 
an intermodule call. HoweverP 

be formally declared in the 

Statements inside 
unless the oath of 
test. 

orocedures 
execution is 

are executed seauentially 
changed by scme conditional 

A procedure 
statement" or 
statement. 

A prccedure 
•function'. 

may be exited by the execution of its last 
by the execution of a RETURN or FAILURE<*) 

that returns a value is referred to as a 
Procedures may also name parameters. 

Procedure parameters provide a communication channel 
between the caller and a called procedure. Actual 
parameters provided by the caller are bound to formal 
oarameters declared in the called orocedure. The data 
types of actual and formal parameters mu~t match. The 
called procedure access to its oarameters may be restricted 
to read-only CCON5T> access. 
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All names defined in a procedure are known only in that 
procedure. These names include: constant names. varjable 
names. and indicant names. These names have a scope that 
is referred to as orocedure-Local. However. these same 
names may be defined differently in other procedures. 

The lifetime of most names defined inside a procedure is 
the execution time of the orocedure. Variables declared 
STATIC in variable <VARJ declarations are an exception. 

PROCEDURE DEFINITIONS 

The function of a oroceoure definition is tc associate an 
i~entifier with a block of code and its data. Procedure 
d e f i n i t i o n s a r a c o d e d ~J i t h i n p r o a r am m o d u l e s • I t i s t h e 
orly mandatory component in a prooram module. The syntax 
of a procedure definition is: 

\ __ oroc narne:id9nt PROC 
\ 

-------------------------' I 

'-----------------------------------------\ __ parameters __ / \ __ REfURNS __ type __ / \ 

' ______________________________________________ / 

I ------------------------ ------ ------
1 I \ I \ 
\_\ ________________________ / __ \ _______________ / _________ CORP_ 

\ canst def______ I \ statement I \ I \ 
l\ __ type def _____ / I 
I\ var dec _____ /I 
I\ shares dee /I 
\ comment ______ / 
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16.1 

EBQ~~fl~BE~ <Continued) 

All names defined in a procedure are known only in that 
proce'dure. These names include: constant names, variable 
names, and indicant names. These names have a sccoe that 
is referred to as oroceaure-local. However' these same 
names may be defined differently in other procedures. 

The lifetime of 
the execution time 
STATIC in variable 

most names defined inside a orccedure is 
of the orccedure. Variables declared 
CVAR> declarations are an exceotion. 

PROCEDURE DEFINITIONS 

The function of a orocecure definition is tc associate an 
icentifier with a bloc~ of code and its data. Procedure 
definitions are coded within proaram modules. It is the 
orly mandatory component in a prooram module. The syntax 
of a procedure definition is: 

\ __ proc name:ident __ PRDC __ 
\ 

-------------------------' I 

'-----------------------------------------\ parameters I \ __ RETURNS __ tyoe __ / \ 
I 

------------------------~---------------------' 
I ------------------------ ------ ------1 I \ I \ 
\_\ ________________________ / __ \~--------------/ _________ CORP_ 

\ canst def______ I \ statement I \ I \ 
!\ __ type def _____ / 
I\ var dec _____ /I 
!\ __ shares dec __ /1 
\ comment ______ / 
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14.1.6 * E81L ~!~!§mgal fContinuedl 

14.1.7 

may be used to provide infor[ation to the caller about ho~ 

tc handle the FAILURE. This information should be set uo 
before the FAIL statement 1s executed. ISee 14.1.4>. 

fbe GENERATE statement creates an object <variable> ~hich 
may only be referenced through a previously declared 
ocinter variable. The access of the oointer must be 
read/write <VARJ and the acces of the object referenced by 
t~e ocinter must be read/write CV~R>. CONST ccess ~oula 

prevent the ne1t. object from beino initial izedJ •. The vnt 
of the fENERATE statement is: 

pointer: 
\ __ GENERATE ___ EXTERNAL ___ orimary __________________________ _ 

\ LOCAL I \ oos inte9er: \ 
\ __ LENCTrl simple exor __ I 

\I 
I 

Allccation of storaae tc be referenced can be in one cf two 
places. lf LUCAL is specified in the c:O.;ERATE s.tatementY 
tre storaqe area oointed to is ()Gner.·ated in tel)lporary 
storaoe. lhis 'local• data area will exist until fhe PRDC 
is exited. If EXTERNAL is specified the storaoe area 
pcinted to is 9enerated ir storaca that exists for the 
duraticn of the oro9ram. 

External oointers are oointers declared in DATA bloc~s~ as 
parameters or as STATIC variables <see 15.4> in PROCs. 
Local pointers are pointers which are declared as bein9 
local variables to a PROC. External pointers may only 
ocint to EXTERNAL storaqe areas while local pointers may 
ocint to either EXTERNAL or LOCAL stora9e areas. 

The LENGTH clause is only aoolicable if the oc1nter 
references a carametric strinc. The lanoth of the soace 
generated fer a parametric strinc will be the maximum size 
in its range}' unless a LENGTH clause aooears. In that 
case. the positive inteaer exoression which follows the 
wcrd LENGTH will be the length of the parametric strina, 
oroviced this len9th is withir its ranae. 
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16" 1 

16.2 

16 2. 1 

PROCEDURE DEFINITIONS 1ContinuedJ 

wrere the syntax Of the paramEter~ is: 

I 
I 

\ 
I oaram \ \ 

__ \ __ ident _/ _____________________________ tyce __ / __ 

\ CON2T I \ Ui'J IV I 
\ VAR I 

\_VALUE_/ 

Tris. definition is introduc:::c! t-Jith a orocedure name. This 
name is an identifier. The reserved word PROC follows. 
rhe oroarammer may optionally include a formal parameter 
list. This fcrnal parameter list contains the identdier 
name of the aroument variable• its access mode. and an 
octional UNIV designation and the ar9ument variable's TYPE. 

Althouah orocedures do not necessarily have to have a 
p ;; r a 1n e t e r l i s t, t h e r e f, er v e d w o rd P R Cl C ma y be f o l l o I-' e d by a 
RETURNS type designation. The RETURN~ type reorefents the 
TYPE of a solution value comouted in the procedure to be 
returned to the procedure calling statement. The type of 
the solution value may be any established indicant tyoe. 

P/\kAMETER~ 

Tbe orocedure definition incluoes a descriotion of the 
orocedure's formal oarameters, if any. At the procedure 
call these formal parameters are bound to actual parameters 
orovided by the callinp orocedure. fhe formal-to-actual 
bindina allcws the actual parameter tc be accessed throuph 
the name of the formal. The access may be "read-only" or 
"read/i,.,r i te". 

The ~eyword CONST orecedino the parameter tyoe specifies 
read only access which is the default access. When CONSJ 
is useo, the types ·of the actual and formal oarameters must 
be com(iatible <see l.!.71. When there is read-only access 
throuch a formal to an actual parameter. there may also be 
read/write a.ccess to the same variable< i.e., via data 
bloc~ variable names or rsad-~rite formal oarameter names). 
If this is the case and the read/~rite access path is used 
to change t~e value then the value accessed throuah the 
read-only formal oarameter may or may not be chanaed c i.e • 
it i~ undefined in the larqu.:ice). In aenerat• there may be 
urexoected results whenever there is more than one access 
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16.1 

16.2 

16.2.1 

PROCEDURE DEFINITIONS <Continued> 

wrere the syntax of the parameters is: 

I 
I 
\ 

, 
I param: \ \ __ \ __ ident __ / _____________________________ type __ / __ 

\ ___ CON~T ___ I \ UNIV I 
\ VAR I 

\ VALUE_/ 

Tris definition is introduced with a orocedure name. This 
nam~ is an identifier. The reserved word PROC follows. 
The or~gr~mmer may optionally include a formal oarameter 
list. This fcrmal parameter list contains the identifier 
name of the argument variable, its access mode, and an 
optional UNIV designation and the argument variable's TYPE. 

Alth6ugh orocedure~ do not necessarily have to have a 
p fr·.a m e t e r l i s t , t h e r e s e r v e d w o r d P R O C m a y b e f o t l o 1o1 e d b y a 
RETURNS type designation. The RETURNS type reore~ents the 
TYPE of a solution value computed in the procedure to be 
returned to the procedure calling statement. The type of 
the solution value may be any established indicant tyoe. 

Tre orocedure aefiniticn incluaes a descrioticn of the 
orocedure's formal parameters, if any. At the procedure 
call these formal parameters are bound to _actual oarameters 
orovided by the calling orocedure. The format-to-actual 
binding allcws the actual parameter tc be accessed throu9h 
the name of the formal. The access may be "read-only" or 
"read/write". 

The ~eyword CONST orecedin9 the parameter tyoe specifies 
read-only access which is the default access. When CON~T 
is used, the types 'of the actual and formal parameters must 
be compatible <see 13.r). When there is read-only access 
throu~h a format to an actual oarameter, there may also be 
read/write access to the same variable< i.e., via data 
bloch variable names or read~hrite formal oarameter names>. 
If this is the case and the read/write access oatr is ufed 
to change t~e value then the value accessed thrcuan the 
read-only format parameter may or may not be chanped c i.e., 
it is undefinea in the largua9e). In general, there may be 
urexpected results whenever there is more than one access 
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~~£~~§ <Continued> 

oath to a given variable. 

The ~eyword VAR soecifies read/write access to the actual 
parameter. When VAR is used• the types of the actual and 
formal parameters must be equivalent <see 13.7) <it the 
fcrrral oarameter's tyoe is not oarametric> and the actual 
parameter must be a variable. 

Parameters may be passed by value. as well as reference. 
To specify a value parameters• use "VALUE" in olace of 
"CONST" or " VAR'' i n the par am et er de cl a r at ion e Use cf t he 
~eyword VALUE soecif ies read/krite access to the formal 
parameter but read-only access to the actual oarameter. 
That is, it lets you chanae tre format parameter lHe a 
local variable without affecting the actual carameter. 
When VALUE is used; the types of the actual and formal 
parameters must be compatible. The type of the parameter 
must be any non-parametric type with a total size of 100 
digits <or 100 characters fer non hex strinqs). 

Universal parameters are usec to construct 9enerat puroose 
orocedures for a wide class of data by relaxina, thouoh not 
eliminating, type checkina between actual and formal 
parameters. When type checkino is relaxed, the actual 
parameter may be ot any type so Lona as the lenqth is less 
than or equal to that of the formal parameter and its 
mcdulo reouirement is areater than or equal to that of the 
fcrmal parameter. 

A universal parameter is specified by precedin9 the 
parameter type by the ~eykord UNIV in the orocedure 
definition. If the orocedure is a module entry ooint, the 
~eyword UNIV must al~o appear in the M[D specjfication ot 
tlie procedure. 

Universal parameters may only be used with formal 
parameters of a oarametric strina tyoe <see 15.3). 

''THE INFORMATION CONTAINED IN THIS DOCUMENT !S CONFIDENTIAL AND PROPRIETARY TO !::3URROUGHS 

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

THE PRIOR WRITTEN RELEASE FROM THE PATENT DlVISION OF BURROUGHS CORPORATION'' PAS 1968•1 REV 6•73 



19B3 9992 

Burroughs Corporation. 82000/3000/4000 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

5PRITE REFERENCE MANUAL 

REV. A PAGE l 0 9 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

\ 
I 

\ 

8££g~~ <Continued> 

oath to a given variable. 

The keyword VAR soecifies read/write access to the actual 
parameter. When VAR is usedr the types of the actual and 
fcrmal oarameters must be equivalent <see 13.7) <it tne 
fcrrrat oarameter's tyoe is not oarametric> and the actual 
parameter must be a variable. 

Parameters may be passed oy valuer as well as reference. 
To specify a value parametersr use "VALUE" in olace of 
"CONST" or "VAR" in the parameter declaration. Use cf the 
keyword VALUE soecifies read/~rite access to the formal 
parameter but read-only access to the actual oarameter. 
That isr it lets you chance tre formal oarameter li~e a 
lccal variable without affecting the actual oarameter. 
When VALUE is used, the types of the actual and formal 
parameters must be compatible. The type of the parameter 
must be any non·parametric tyce with a total size of too 
digits <or 100 characters fer non-hex strin9s). 

Universal oarameters are usec to construct 9eneral ouroose 
orocedures for a wide class of data by relaxing, thouch not 
eliminating, type checking between actual and formal 
oarameters. When type checkino is relaxed, the actual 
oarameter may be of any tyoe so Leno as the lenath is less 
than or eaual to that of the formal oarameter ana its 
mcdulo reauirement is areater than or equal tc that of tha 
fcrmal parameter. 

A universal parameter is specified cy orecedin9 the 
parameter type by the ~ey~crd UNIV in tne crccedure 
definition. If the orocedure is a module entry ooint, the 
~eyword UNIV must also aooear in the MID soecification ot 
the orocedure. 

Universal parameters may only be used with formal 
oarameters of a oarametric string tyoe csee 15.3>. 
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A forward definition oermits a procedure call tc appear in 
a procedure before the defirition of the called procedure 
has appeared. Its syntax is: 

\ oroc name: ident PROC---------------------------------------\ parameters I \ RETURNS type __ / \ ______________________________ / 
I 
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A macro is a safe and useful implementaticn of 
PROCs". No NTR/EXT code is 9enerated. 

"inline 

2. The MACRO definition resembles that of a PROC: 

<macro~ i dent> 
MACR 0 

Uf~CAM; 

<optional osrameters> 
<optional declarations> 
<statements> 

3. Parameters are allowed with the followin9 restriction: 

I+ • 

5. 

6. 

VALUE• RETURNS• UNIV and oarametric strinas are 
disallowed. 

lYPE• CONST• SHARES 
follcwin9 restriction: 

and VAR 
STATIC 

Scope rules are identical to 
applied to a PROC occurrin9 
point in the compilation. 

A MACRO definition must orecede 
such constructs as FORWARD• 
MACRDs. 

are allowed 
;~, dis al lowed. 

with the 

those which ~ould be 
at the same declaration 

its use. 
Prns ro. 

lhere are no 
or MIO-defined 

i. Althou9h there can be nc intermodule references to 
MACROs, one may use INCLUDE to copy a MACRO definition 
from one module into another. 

The MACRO call"' or invocation,. loo~s lHe a 
with the ~sual parameter chec~ing enforced. 

PROC c a l l 

9. Invocations may be nasted; i.e. one MACRO may invo~e 
another. Recursive invocations are i ltegal. 

lG. RETURN statement is cJisallo~Jed in MACRO. 
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'=.IIX <Continued) 

11. Ex am o le: 

data 
DATA 

mac re 

datum o •• 999999 

MACRO (p CONST O 
~HARE~· data• 

10) ; 

OR CAM; 

oroc 
PROC; 

% becomes 
% 
% 
% ' 

% becomes 
% 
% 
% 

IF o -.= 0 
THEN 

datum 
FI; 

VAR 1 

call ran de m 
macro ( j ) ; 

IF j ~ - 0 
THEN 

datum 
F I ; 

macro CS); 

IF 5 -.:: 0 
HIEN 

.L' -
T • -

l 0; 

( j }; 

t ·- j; 

datum+:= s; 

0; 
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18 QbQ~~ DEEIU111Q~~ 

DATA DEFINITIONS 

The function of the DATA definition is to associate an 
identifier with a orouo or blod of variables. This 
definition is coded in the MIC component of a orcaram er in 
a prooram module. In a orooram module. this definition is 
ceded outside any cf the module's procedures. 

The syntax of the DATA definition is: 

I 
I 
\ bloc~ name:identifier OAT A------

\ ___________________________________ / 
I • 

I \ \ 
\ __ \ __ var:iaentifier __ / __ tyce ________________________ / __ 

\ __ := __ const:expr __ / \ 

This definition is coded i-,ith the name of the blod 
fcllo~ed by the reserved word DATA. Followina this is the 
variable name,. its data type and an opt ionat constant 
expression. The constant exoression is used to initialize 
the variable. 

The word "tiller" is an 
field. Its use is discu~sed 

iJentifier denoting an unused 
under ~tructures' 1Y$3o3. 

DATA bloc~ variables are STATIC; they are created and 
initialized onceo Their lifetime is the execution time of 
the proaram no matter ~here the DATA bloc~ is coded. 

T~e DATA bloc!<< the bloc~ namE and its variables> has no 
implicit scope. Scope must be exolicitly established for 
tre DATA bloc!. 

A ~HARES declaration 
that wishes to access 
scope of the DATA 
module procedure that 

must be coded in 
the DATA bloc~. 
block is every 
SrlARES the DATA 

each module procedure 
In this case, the 

module that KNOW~ ana 
bloc~. 

lf the DATA block is ceded in a module, a SHARES 
declaration must be coced in each procedure that is to 
access the DATA bloc~. Here, the scope of the DAfA block 
is every procedure that SHAREs the DATA blorh 
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DATA DEFINITIONS <Continued) 

Data bloc~s are 
declaration VAR is 

Examples: 

not coded in procedures. 
used for this ourpose <see 

The variable 
15.4>. 

icrn_mid 
PROC % This examole illustrates creation o 

% DATA bloc~s in a MIO component 

18.2 

{ i cm_ u t i l i t y} 

to~en info 
DAT A 

~i or d 
de l i m 

1\Nm1s 

NAME,, 
BOULEAN; 

{icm_utility} KNOWS 
scan info 

cbuf STRIIH'<80) ·- "%" .. 
co tr 
eo f 

1 •• 7 3 
BOULE AN 

{ i c m - U. t i l i t y } KN mi s 
name:: 
DATA 

. - l 1> 

·- false; 

old_icm, 
old_pacb 
new icm, 
new_pac~ 

lib_name 
F ILE_NAME .. 
NAME; 

The examples in 
i tlustrate these 
inside the mocule 

FILE DEFINITIONS 

Section 15.5 <SHARES DECLARATIONS) 
same DATA bloc~s as they would apoear 

oortion of a program. 

A file definition associates an identifier with a 9rouo of 
files. This definition may aopear in the MID of the 
prooram or in an individual module outside alt orocedures. 

T~e synta)( is: 

tile defin1tion 
I ' 
I ti le bl.od name: I \ 
\ _____ identitier ______ FILE ___ , ___ fi le description ___ / ________ _ 

\ 

"THE INFORMATION CONTAINED JN THIS DOCUMENT 15 CONFIDENTIAL AND PROPRIETARY TO 8URROUGHS 

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" PAS1968•1 REV6·73 



Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

COMPANY CONFIDENTIAL 

1983 9992 

82000/3000/4000 
SPRllE REFERENCE MANUAL 

REV. A PAGE 115 

PRODUCT SPECIFICATION 

FILE DEFINITIONS <Continued) 

file 
I 

descr1otion 

I fitencime: 
\ _____ identif ier _____ fi le ~ttr soec ____ OF ______ tyoe __________ _ 

\ I \ 

file Attr 
I 
I 

soec 

I \ 

'----- ( ____ \ __ attribute name = attribute value I ) , ____________________ / 

The file attribute specification serves to set up 
irformation about the lo9ical and physical files. The 
attribute names and their values are describea in Aooendix 
C - File Attributes. 

File descriptions are static: they are created once and 
exist throuohout the lifetime of the proqram. A aiven file 
description might be chanced to de~cribe several different 
files dur ina ore gram execution. 

The scope of the file bloc~ is any module that appear!" in 
its KNOWS list <see 12.3)• if declared in the MID• or the 
procedur&s of the module. if declared in the module. The 
scope of the files in 'the file bloc~ includes 
procedure that SHARES the bloc!<. 

Examoles: 

reJd_and_pr int_f i Les 
FILE 

reader CMYUSE = IN• KIND = REAOERJ 
OF CARD• 

printer CMYUSE = OUT• KIND = PRINTER] 
OF PfHNT LINE• 

v.orl<~file 

FiLE 
wor~ CMYUSE= 01• KIND = DISK• 

BLOCKSIZE = 100 • WDRK_RECORO.SIZE• 
BUFFERS = 2• ACCESSMOOE = 
RANDOM• PR8TECTION = TlMPORARYl 

OF \'JIJRK_RECORO: 

every 

I 

\ 
I 
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FILE DEFINITIONS <Continued) 

FILE ATTRIBUTES ANO THEIR VALUES 

Below is a list of the currently implemented file 
attributes and their range of values. Constant expressions 
csn be used to set the file attributes where applicable. 
For additional information concerning the meaning and usaqe 
of file attributes)' refer to CSG Fi le Handling Standard 
1955-2926 .. 

ACCESSMOOE 
A REA~ 
AREAS IZE 

J\UTDPRINT 
OACKUPKINO 

B A c Im p p E R M I T r E 0 

BLOCi\ 
+ BLOCKSIZE 

+ BUFFERS 
CREATIONOATE 
CURf<ENTBLOCK 
CURRENTRECllRD 
CYCLE 
DIRECTION 
EXTMOOE 

FAl-1ILYNAME 
FILENAME 
FILESTATUS 
FDl,CEIO 
FORMS 
I l\TNAME 

1\ IN 0 

LABEL 
LASTHECORO 
+ MAXRECSIZE 
MYUSE 
NEXTIHCDRD 

SEQUENTIAL or RANDOM 
o •• 99 'O = 100) 
l .. 99999999 
<number of records> 
THUE or Fi~LSE 

OISK1 OISl\PACKJ' 
OONTCARE or Ti\PE 
OONTBACKUP• MUSTBACKUP 
or OONTCARE 
o •• 99999999 
1 •• 999999 C in diaits) 

o •• 9 <actual buffen 1) 
DISPLAY o •• 9S999 
1..999999 
1. .39996 
DISPLAY O •• 99 
FORWARD or REVERSE 
EBCDIC Conly for output 

punch files) 
STRING <61 
STRINC <6) 
DPEN or CLOSED 
rRUE or FALSE 
THUE or FALSE 
SfRING <6l 

DlSKP DISKPACK• PRINTER• 
PUNCH, READER• REMOTE or 
TAPE 
EBCOICLABEL er OMITTED 
o •• 99999999 

1 •• 39996 
IN, our, 10 er 01 
o •• 99999999 

S.EQUENTIAL 
20 
1000 

FALSE 
<system default) 

OONTCARE 

<Read Only> 
Oeoend!'. on 
record size 
o < => 1 buffer> 
<Head Only> 
<f~ead Only> 
<Read Only) 
01 
FOR~'IARD 

<Normal> 

<ncne) 
<truncated filename> 
<Read Only) 
FALSE 
FJ\LSE 
<truncated filename 

in uooercase> 
If UUT - Pf~ INT EH 
ELSE READER 

E8COICLAl3EL 
<Read Only> 

<record size> 
IO 
<Read Only> 
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18.Z FILE DEFI~ITIONS <Continued) 

+ !ncrea5 ing 
comoi le-time 
run-time. 

the values of these 
values 1rdll destroy 

at t r i but es 
oort ions of 
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18.2 FILE DEFINITIONS <Continued) 

~ !.!ti1HJ!.S1 
OPTIONAL 
PARITY 

PROTECTION 
5/IVEFACTUR 
SECURITYFAMILY 
SECURITYCUARD 
SECURITYfYPE 

:::rcu1~IfYUSE 

SENSITIVEOATA 
SERIALNO 
SINC-LEUNIT 
UNIQUENAME 
l/DLUHEINDEX 

1!.SlYf§. 
TRUE or 
EVEN or 

FALSE 
ODO (only for 7 

trac~ tape) 

!1~fS:!Yl! 
FALSE 
EVEN 

fEMPORARY or ABNORMALSAVE TEMPORARY 
0 thrcu9h 999 999 
STRING < 6) "DISK" 
~.rnrnc <6> <none> 
PUBLIC. PRIVATE• GUARDED• OEFAUlT 
NONE• or DEFAULT 
IN. OUT. ro. or SECURED 
THUE or FALSE 
DISPLAY O.e99999 
TRUE or FALSE 
NULL• PRCCESSOR or WORK 
1 throu!)h 999 

IO 
FALSE 
<Read 
FAU·,[ 
NULL 
l 

Only> 

+ Increas~no the 
comoi Le-time value~ 

run-t imee 

values of these attributes beyond their 
\·Jill destroy port ions of the orociram at 

18 .. 3 NET\WRK SYSTEMS PROCES~OR { NS F ) FILE DEFINITIONS 

T ~· e s y n t a x for a nso f i l e bloc~ i <' • ' . 
nso f i l e bloc~ - -
i 

• __ ..... _,. --- ..... -- ·=-.,,.,.=----""""-----"""" 
I \ 

\ __ nso_fi le_blod_name _.,i.NSP __ \ __ nsp_fi te_descriotion __ /. __ 

Tbe syntax for a nso_file_descriotion: 

nso_file_descriotion 
I 
I 
\ ___ nsp_f ile_rarre ____ nso_file_attribut8 specification ____ _ 

\ 
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NFTWOR~ SYSTEM~ PRDC[SSDR tNSFJ FILE DEFINITIONS <Continued) 

1 ~e syntax for a nso_fi le.~attribute_soec is: 

nso_f ile_attribute~soec 
I 

\ C __ \ __ attr_name ______________________________ / ) 

\ 
\ attr value 

I 
I \ 

I 
I 

The oredefined module port_io is 
~ith the follcwinq predefined 
oarameters. 

available for nsp file I/O 
procedures and exoected 

open_wait 
close_retain_wait 
close_reta1n_dont wait 
ctose_release_wait 
close release dont_wait 
aet_mes.saqe 
du mo 
read_state 
discontinue 
test id 
send_messaoe 
load_ first 
toad intermediate 
loac..J_tast 
soft_clear 
dlo_communicate 
ack_messa9e 
re j ect_mess aoe 

t nsp_ f i le_name> 
Cnsp_fi le_name> 
Cnso_file_name> 
(nsp_file_name> 
< nso_fi le_name> 
< nso_fi le_name, 
c n s p_ f i le_ name .. 
<nso_fi le_name,. 
( nsp_ fi le_name .. 
<nso_flle name,. 
< nsp_fi le_name .. 
< ns p_ fi le_name,. 
1 nso_fi le_name .. 
< ns.p_ fi le_name .. 
< rl$P_ fi le_name" 
c nso_ fi le_name .. 
(nso_fi le_name,. 
(nsp_fi le_name" 

oointer_buffer> 
oointer_buffer> 
oointer_bufferl 
po inter _buffer> 
pointer_buffer) 
oointer_buffer> 
oointer _buffer) 
po inter,_buffer> 
pointer_buffer) 
pointer_buffer) 
pointer_buffer> 
pointer_buffer> 
pointer __ buffer> 

NOTE:l. rhe use of attributes as exores~.ions h similar 
A~SERT to that for file attributes c e.o., 

nso file name.FILESTATE = OPENfC). 

2. j\j~p attributes may not be passed as VAR 
parameters. 

Pointer buffer is. a user declared variable. It is a 
structure whose first field is an a-digit UN tyoe and whose 
second field is a 6-digit UN tyoe. 
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18 .3.1 

Below is a list of the currently imolemented NSP file 
attributes and their range cf values. Constant expre~sion~ 

can be used to set the NSP file attributes where 
aoplicableg For additional information concerninci the 
meaning and usape of NSP file attributes• refer to 
UIO/OATACOMM documents. 

1 = declarable 
2 == gettable 
3 == settable 

AHR ERR 
BLOCf<;SlZE 
BLUCr<;S.TfWClURF 
BUFFERS 
F AH IL YINOEX 
FAMILYNAME 
FILENAME 

FILEST1\T[ 

INHJAME 
I OC Ai~ C EL 
IOCOMPLETE 
IOEOF 
I 0 E R tW RT Y PE 
lOLENC::TH 
I OM ASK 
I OPEN DING 
IOHECORONUM 
lORESULT 
MAXRECSIZE 
M YUSE 
DFEN 
OTHERUSE 

lRU[I' FALSE 
z •• 999998 
FIXED 
1 •• 9 9 
o •• 9999 
STRING <17) 
STRHJC <100) 

CLDSEO,AWAITXNGHO~T. 

OFFERED' OPENED,. 
SHUTTINGOOWNP BLOCKED• 
CLOSEPENOINC"' 
DEACTIVATIONPENOING• 
DEACTIVATED• OENIEO• 
POSTPONED• OENIEOILLEGALUSE 

STRING< 17) 
TRUE• FALSE 
TRUE, FALSE 
TRUE.I' FALSE 
o •• 9999 
o •• 999999 
STRINCC 16) OF rlEX 
TRUE>' FALSE 
o •• 999999999999 
S T R IN G C 1 6 ) 0 F ti E X 
z •• 999998 
IN ... our, IO 
TRUE,. FALSE 
lN• OUT. IO. SECURED 

8Y2i U~t!.!.~ 

2 3 
1 2 3 
1 2 3 
1 2 3 
1 2 3, 
1 2 3 
1 2 ~ 

2 3 

1 2 3 
2 3 
2 
2 
2 
z 
2 :< 
2 
2 
z 

l z 3 
1 2 3 
l 2 3 
1 2 ""f. 
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1 8. 4 PORT FILE DEFINITIONS 

The syntax for a oort_bloc~ is: 

oort_blod 

I ----- --- • ----------
I \ 

\ ___ port_bloc~_name __ PORT ___ \ ___ oort_descrintion ___ / __ _ 

The syntax for a oort_de~criotion is: 

ocrt_descri ot ion 
I 
I 
\ ___________ oort_name ___________ port_attribute_soec ___ _ 

The syntax for a oort attribute !:pee is 

, 
? 

\ 

port_attribute_spec 
I 

I • 
I 
\ ( 

I \ \ at tr name ______________________________________________ /_ 

' \ [ const exor ) 
I\ 

I \ :::: 

I 
attr value I 

The oredefined module oort_ic is available for 
I/D with the followino predefined procedures and 
parameters. 

port file 
expected 

open_wai t 
ooen_offer 
o p e n _ a v a i l a .b l e 
close retain~wait 

port_name 
port_name 
pcrt_na111e 
port_name 
oo rt name -
oort_name 
PO rt name -

EexpressionJ 
EexpressionJ 
EexoressionJ 
CexoressionJ 
(expression] 
(expression] 
Ce-xpressionJ 

J 

\ 

close retain dont wait 
close_release wait 
close_release dont wait 
read_wai t oort_name [expref.sionJ. record 
read_dont_wai t 
write._wait 
write dont wait 

Miscellaneous notes: 

port_name 
po rt_n am e 
PO rt name 

(exoressionJ,, re co rd 
(expression)• record 
(expressionJJ> re co rd 
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1 8 °" 4 PORT FlLE DEFINITIONS <Continued) 

a • Attr_names and 
<Burroughs Net~or~ 

attr_vatues 
Architecture) 

are defined in BNA 
documents. 

b. Attribute names appearino with an index are treated as 

c • 

subfile attribute names. Attribute names aooearing 
with no index are treated as oort attribute names. 

If MAXRECSIZE is not declared. 
19998 bytes. 

the default 

Within the ~eclaration• specification 
attributes 
at tr i but e s • 

mu~t precede ~pacification of 

value 

0 f PO rt 
subfile 

All varieties 
IF EUF option. 

of oort I/O read and write may ta~e the 

The use cf attributes as expressions is similar to that 
for f ite attributes. 

l e" g • ASSERT oort_name C1J.SU8FILEERRUR = NDERROR>. 

The ran~e of 
•• 9999. 

bo.t h const_exor and expression is o 

Port attributes may not oe oassed as VAR parameters. 

Example 

pro~_a_mod 

MOC 

port_bloc~ 

PORT 
port1 CMAXREC~,IZE = 200.? 1NINAME = "P0RT_A1",. 

TITLE= "TE~T_PORT"P MYNAME = "PROC_Al",. 
MAX~UBF1LES = 2• SECURJTYUSE = ro. 
Y 0 U R N A M E [ 1J = " P R 0 (· A 2 " " Y 0 U RN A M f [ Z J = P R 0 G U t •· J ,. 

oortz CMAXRECSIZE = 150, 11\TNAME = "PORT_Az", 
TITLE = nTEST_PORT"• MYNAME = "PROG_Az",. 
MAXSUBFILES = 20.P SECURITY= IQ, 

YDURNAME [101 = "PROG BZ"• YDURNAME (201 = "PROG Al"]; 

proo_a_l'rntry 
PRUC; 

SrlARE.S 
oort bloc~; 
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18. 4 

18.4.1 

PORT FILE DEFINITIONS <Continued) 

VAR 
9ive 1 •• 10 ... 
read rec_a ... 
write_rec_a STRING < 401; 

write_rec_a ::.:: ''Hello ... are you there?••; 
oort_io.ooen_walt Coortl(tJ); 
port_io.write_dont_wait Coortl(lJP write rec_a); 

port_ i o.open_wai t c port2r20J H 
oort_io.read_wait Cport2[2CJ ... reaa_rec_a); 

oort_ioaclose_release_wait Cportl(l) ); 
port_io.clcse_release_ivait locrt2(20)); 

ClJRP; 

DOM: 

Below is a list of the currently implemented port 
attributes and their ran9e of values. Constant expressions 
can be used to set the port and subport attributes where 
apolicable. For additional information concernin9 the 
meaning and usaoe of port attrioutes• refer to 
82000/3000/4000 Burrou9hs Networl< Architecture documents. 

1 = declarable 
2 = gettable 
3 = settable 

Avallable Available 
[Q[ E2C1~ [Q[ ~Y~QQ[l 

ACCEPTABLECHARSET 
ACfUALCHAR~El 

A TT ERR 
BLOCK STRUCTURE 
CENSUS 
CHi\Nf,EEVENT 
CHANGEOSUBFILE 
COMPRESSION 
COMPRESSIONPO~SIBLE 

CURRENT RECORD 

OONTCARE 
A5CII ... EBCCIC 
~.TR I NC- t 2 > 0 F ti EX 
FIXEDPEXTERNAL 
o •• 999999 
TRUEl'FALSE 
o •• 9999 
TRUE ... FALSE 
TRUE, FALSE 
2~ .19998 

l 2 3 

2 
1 2 ! 

2 
2 
2 
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Available Available 
(Q[ fQL!~ [Q[ ~YbQQit 

DIALOGPRUTOCOLLEVEL 1 •• 255 

FILES TATE 

+ HISCODEFILEFAMILY 
+ HISCODEFILENAME 
t HISCOMPRESSIONFLAG 
+ HISFLOHSTATUS 
+ rlISMYNAME 
+ HISNULLFLAGS 
+ rlISOPENTYPE 
+ HISPORTAODRESS 
+ rll5SUBFILEERR0R 

+ rlISSUBPORTAOORESS 
+ HISUSERCDDE 
+ rlISYOURNAME 

HOS TiHME 
INPUT EVENT 
INTNAME 
MAXCENSUS 
MAXRECSIZE 
MPXSUBFILES 
MYHOSTNAME 
MYNAME 

+ MYPORTADDRESS 
~1YUSERCODE 

OUTPUTEVENl 
+ PLMCrlARACTERSETS 
t PL MM ATC HR E~ P 
+ PLMMAXMSGTEXTSIZE 
+ PLMMYCOOEFILEFAMILY 
+ PLMMYCODEFILENAME 
+ PLMMYHOSfNAME 

AWAITINcHosr. OFFERED• 
OPENED• SHUTTINGOOWN, 
BLOCKED• CLO~EPENOING• 
OEACTfVATIUNPENOING, 
DEACTIVATED• CLOSED 

STRING< 6> 
STRINU6) 
STRHJU U OF rlEX 
BOULE AN 
S.TRINU 100) 
STRIN(,( 1l OF HEX 
0 •• 9 9 
STRING<4> OF HEX 
NOERROR• CISCONNECTED• 
OATALOST• NOGUFFER• 
NOFILEFOUNQ,, 
UNREACHARLEHOST 
STRINC<4J OF rlEX 
STRINGC 17) 
STRINU 100) 

STRINH 17 > 
TRUE, FALSE 
STRINC< 17) 
o •• 9999 
2 •• 19998 
1.. 9999 
STRINf.( 17 > 
STfdNC< 100) 
STRHJGC4> LlF HEX 
STRING< 1i' > 
lRUE,,FALSE 
STRING< 1 J UF HEX 
BOOLEAN 
2 •• 19998 
STRING<6) 
STFdNG16) 
STRING< 17 > 

1 

1 
1 

1 

l 

2 
2 

2 
2 
2 
2 

1 

1 

2 

2 

2 
2 
2 

2 
2 
2 
2 

2 
2 
2 

2 
2 

2 
2 

2 
2 
2 
2 

2 
2 
2 

3 
3 

3 

3 

3 

3 

~· 
3 
3 
3 
3 
3 

+ These attribute~ are only valid for the BNA software. 
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+ PLMMYNAME 
+ PLHSECURITYGUARO 
+ PLMSECURITYTYPE 

+ PLMSECURITYUSE 
+ PLMTITLE 

P 0 RT RE'S U l TS 
READY EVENT 
R EAOYSUBF ILE 
SECURITYGUARD 
SECURITYTYPE 
SECURITYUSE 

SUBFILEERROR 

TITLE 
YOURNAME 
YOURUSERCOOE 
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STRING< lOC> 
STRING<6> 
(,UAROEO, PRIVATE, 
PUBLIC 
IO 
STRINf:< 17) 
STRINGC lOC> OF HEX 2 
TRUE, FALSE 2 
0 •• 9999 2 
STRING< 100) 1 2 3 
PUBLIC,PRIVATErGUAROED 1 2 3 
IO 1 2 3 

NOERRORr 
DISCONNECTED,DATALOST, 
NOBUFFER,NOFILEFOUNO, 
UNREACHABLErlOST 

STRING< 17 > 
STRING< lOC) 
STRING< 17 > 

1 2 3 

2 3 
2 3 
2 3 

2 3 
2 3 
2 

2 

1 2 3 
1 2 3 

*These attributes are only valid for the BNA software. 
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1 9 

1 9. l 

19.1.Z 

Expre.ssions are comprised of operators and operands. 
Operator precedence determines the order of evaluation of 
ocerands and sub-exoressions. Except for oarenthesizina, i 
ccerators are evaluated in order of their precedence. ~ 
parenthesized expression is evaluated before any operator 
is applied to it. 

Evaluation of expressions results in a sinale value. The 
type of the exore~sion is determined fro~ th~ operands and 
operators. 

ir most olaces in the lan9uaqe. expressions can appear 
wherever constants or variables can aopear. The exceotions 
involve assi9nment• e.o., the left hand side of an 
as~i~nment statement• and actual parameters where the 
fcrmal ciarameters are modified by VAR. ~ome contexts• such 
as type descriptions. require that all expression 
components be constants. 

OFERATORS 

Monadic ooerators are ooeratots which aoply tc one operand. 
Theie ooerators have the hiohest precedence. 

Operator 
~.ymbol 

-. 

Operat icn 

complement 

complement 

cno effect) 

neoation 
comolement 

Operand 
T YP e 

boolean 

HEX• s tr ino( n> 
of HEX 

arithmetic 

arithmetic 
set 

Res u l t 
Tyoe 

boolean 

HEX• strino<n> 
of HEX 

arithmetic 

arithmetic 
set 

Dyadic operators are operators which aooly to two operands. 
The followina table lists the operators in arouos from 
hiqhest to lowest orecedence. Within a aroup the ooerators 
have the same precedence. 
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19 

19. l 

19.1.1 

19.1.2 

Expressions are comprised of operators and operands. 
Ooerator precedence determines the order of evaluation of 
coerands and sub-expressions. Except for parenthesizina,} 
orerators are evaluated in order of their precedence. ~ 
parenthesized expression is evaluated before any cperator 
is applied to it. 

Evaluation of expressions results .in a sin9le value. The 
type of the exore~sion is determined from the operands and 
ooerators. 

fr most olaces in the lan9uage, expressions can aopear 
w her Ef v er cons tan ts or var i ab.le s can a ope a r. The ex c e o t ions 
involve assipnment, e.o., the left hand side of an 
as~ignm~ht statement, and actual oarameters where the 
fcrmat 6~rameters are modified by VAR. Some contexts, such 
as type descriptions, require . that all expression 
components be constants • 

. OFERATORS 

Monadic operators are operatots which aoply tc one operand. 
Ttiese ooerators have thehiahest precedence. 

Operator 
Symbol 

..., 

Operation 

complement 

complement 

<no ef feet) 

neoation 
comolement 

Doe rand 
Tyo e 

boolean 

rlEX, s tr inc< n> 
of HEX 

arithmetic 

arithmetic 
set 

Result 
Tyoe 

boolean 

tlEX, strino<n) 
of HEX 

arithmetic 

arithmetic 
set 

Dyadic operators are operators which aooly to two operands. 
The followin9 table lists the ooerators in arouos from 
hiahest to lowest orecedence. Within a aroup the coerators 
have the ~ame precedence. 
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5ome symbols represent 
operation to be applied, 
the operand type$0 

several distinct operations. 
in thi~ event, is determined 

rhe 
by 
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* 

Qy~~i£ Qg~r~!Q[f <Continued) 

Or,erator 
::: yrnbo l 

REM 

* 
I 

+ 
+ 
+ 

< 
< 
< 

<::: 
<= 
<= 
... -,, -
) = 
;i::: 

= 

IN 
IN 

.., IN 
-. IN 

& 
& 

IJperaticn 

remainder 
multiply 
intersection 
divide 

addition 
union 
concatenation 
subtraction 
difference 

less than 
alphabetic< 
proper subset 
areater than 
alohabetic > 
proper superset 
less than or equal 
alphabetic<= 
subset 
oreater than or equal 
alphabetic >= 
superset 
equal to 
not equal to 

subr2n9e inclusion 
set rrembership 
subranae exclu5ion 
set exc tus ion 

looical and 
lo9ical and 

&& conditional & 

I I 
# 

lo9ical or 
looical or 

conditional 
exclusive or 
exclu~ive or 

Operand Types 
<left,. right> 

inte9er 
ari th met ic 
sets 
arithmetic 

ari th met ic 
sets 
strin(Js 
arithmetic 
5 et s 

ordered scalars 
ordered str in as 
sets 
ordered scalars 
ordered strinas 
sets 
ordered sea la rs 
ordered strincis 
sets 
ordered scalars 
ordered strincis 
sets 
all types 
all tyoes 

Result type 

inte~:ier 
arithmetic 
sets 
arithmetic 

arithmetic 
sets 
strin~s 

arithmetic 
sets 

boolean 
boolean 
bcotean 
boolean 
boolean 
boolean 
boolean 
boolean 
boolean 
boolean 
boolean 
boolean 
boolean 
boolean 

scalar, 
scalar,. 
scalar ... 
scalar,. 

subranpe boolean 
set boolean 
subrdnpe boolean 
set boolean 

boolean 
rl EX r 
STRINC<n) 
of HEX 
boolean 

boolean 
ti EX,. 
STRINGCn) 
of HEX 
boolean 
boolean 
HEX I' 

STRINC<n> 

boolean 
rl [ x p 

STRINF<n) 
of tlEX 
boolean 

boolean 
rl EX r 

STRINC<n> 
of HEX 
boolean 
boolean 
HEX.., 
STRING.CfO 
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19.1.2 

19.2 

19.2.1 

Q~~~i£ Qg~[~1Q£~ •Continued) 

It symmetric di fterence 
of i-l EX 
sets 

Ir the table above .. arithmetic refers to inte9er and real. 
IHen both operand~ are inte9er .. the result is inteoer. 

• W~en both ooerands are real or the operands are mixed• the 
result is real. 

T~e order of evaluatin9 tne left and ri9ht ooerands is not 
guaranteed ~nd may chance. subject to compiler 
optimization~ except for the conditional lo9ical operators 
( && and II ). The left ooerand is evaluated first,. then 
the rioht operand is evaluated only if necessary; that is .. 
if the left operand cf && is true or the left operand of II 
is false. These operators a.llow more readable code in 
certain situations and still avoid certain run-time errors. 

Examole: 

IF pointer~= nil 
THEN 

IF pointer;;} = 0 
THEN 

do somethino; 
FI; 

can be written as 

IF pointer~= nil && pointer@ = o 
THEN 

do somethin9 
F I ; 

OPERANDS 

Operands may be primaries, denotations• 
expre~sions,. a range of values or inquiries. 

parent hes, ized 

A orimary is a variable. constant, cast? function call, or 
a file attribute inquiry followed by aoorooriate 
setections. 
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A selection modifies a name to achieve one of five distinct 
purooses• namely. to invo~e a function• to select a field 
ccmoonent of a structure. to dereference a oointer1 to 
subscript or slice an array, er to select a substrino of a 
strino. Since selections can be applied to the result of a 
function call• the oarameter list is included in the 
selection syntax diaaram shown below. 

I 
I 
I 
\ 

I 

'-------
\ 
I 
I\ 
I 
I\ 

I 
I 
I 

\ 
\ 

\ 

\ 
tield:icentifier ____________________ / 

I subscript/slice: \ 
C ___ \ _______ indexino _______ / ___ J 

I 
I 

/I 
I 

~ _____________________________________ /! 

-------- ' -------- I I 
I actual oarameter: \ I I 
\ exoressicn ____ /__ I I 

I 

'-------- attribute name:indicant __________ / 

irdexina 
I 
I 
i\ ___ expr ________________________________________________ _ 

I \ I \ 

I 
\ 

\ _____ simple exor ___ / 
\ . . I 

indicant RANGE--------------------------------

Examples: 

aCiJ p ~ 
strno [l::;q 
arr [z •• 5J 

\I 
I 
I 

The first example is a one-dimensional array 'a' 
subscripted to yield a structure. A field •0 1 of type 
ocinter is selected and then dereferenced. The second 
examole is a substrina of •strno'. The third examole is an 
array slice cf a one-dimensional array. 
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The access of a orimary <before selection> may be 
read/write <VARl or read-only tCONST>. The access of a 
orimary after selection rerrains the same as its access 
betore selection7 with the exception of dereferenced 
oointers. A dereferenced oointer ta~es on the access of 
the referenced value instead of retaininq the pointer's own 
access <see 13.41. 

The type of a primary is determined from the declared 
of the base name and the selections aoolied to it. 

type 

Use of a 
structure. 

I 
I 

variable may invo Lve all or part of a data 

\ _________ variatle:identifier ________ selecticns __________ _ 
\ I \ 

I 

Full aenerality is oermitted in selections. 

Ex a motes: 

symb_tabl (iJ.··declr@. ictype 
table otr@ (i-1, m*siieL op 

19.2.1.2 Ccnstants 

Certain contexts require that only constants be used as 
ooerands of an exoression. 5cme standard functions <abs. 
f ill_array, fill strina, lenath• l~b. upb) may be used in 
constant expressions• if their value can be determined at 
ccmoi le t irne. 

Named constants 
definitions. 

are defined by means of constant 

If the constant has an a9cireaate type,, selections may be 
applied to desiqnate a co~ponent. 

The access is read only <CONST>. The tyoe is determined 
from the declared type and the selections applied. 
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19.2.1.3 Casts 

In certain contextsP e.g •• assi9nmentf• oarameter oassina• 
and expressions, it may be necessary to convert a value of 
one type to a value of a related type <see 13.7>. Context 
may aetermine an implicit con\/ersion <1.e., a 'coercion'>. 
If the context is ambipuousr the desired type must be 
suoolied exolicitly. This construct is called a 'cast•. 

Casts provide an unambipuous context for conversion khere 
it would not otherwise exist. The syntax of a cast is: 

I 
\ _____ cast type: indicant ____ exoression ___ _ 

Aporopriate selections may be 
access of a cast is read-only. 
of the cast indicants 

applied to 
The type of a 

a cast. 
cast is 

\ 
I 

The 
that 

T~e value delivereo by the exoression must be convertible 
to the tyce reoresented by the indicant. This may require 
a series of casts. All coercions of the lan9uaqe are 
available as casts. 

Examples: 

TYPE SIGNED = -99 •• 99• 
UNSIGNED = o •• 99• 
DISP UN~CN = DISPLAY LNSirNEOP 
STR2 = STRING ( 2) OF CHAR• 
STR3 =STRING 13) OF CrlAR; 

VAR si SIGNED := 25• 
ch3 STR3; 

ch3 ·- STRZ<CISP_UNSCN (Ui\ISirNEOCsi))); 
% Display can only be applied to un~ipned inte9ers. 
% The STR2 cast creates a strina before assi9nment 
% to left justify tbe value. ch3 contains ~zs" 

l9e2el.4 Function Calls 

A function call invokes a routine which returns a value. 
Tre routine invo~ed is ttce one that is associated 1-:ith the 
function name by the procedure definition. The call pas!'es 
a oarticular set of actual oarameters. The ooerators 
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1 9 • 2 • 1 • 4 F u n c t i o n Cd l t s < L on t i n'u e d ) 

allo•..ied on this aper.and (function call> are those 
aoorooriate for the return tyce cf the function. 

The type of the call is the tyoe of the RETURN value 
soecified in the definition of the function. A function 
call cannot be used where re30/write access is required. 

I function: 
l\ ________________ ident __________________________________ _ 

I module: 
I\ ident 
I 

I 
I 

I \ 
I 
\ 

\ __ function:orimary _____ / 

/act. oaram: \ 
__ \ ____ ex pr ____ / __ 

\ ______________ / 

A function orimary, involvin9 the dereferencino 
variable of type. PTR TO PROC, may be used. 

I 
I 
I 

of 

\ 

a 

I f the call is qualified by a module name, an intermodule 
c.stl is made. 

T~e number of actual parameters must be the same as the 
number of format parameters in the procedure definition. 
If a parameter access is read/write <VAR)P the type of th8 
actual parameter must be equivalent to the tyoe of the 
corresoonding fcrmal oarameter. If the access is read-only 
<CONST>, the actual is coerced to the format type if 
nEcessary and if oossiblea 

When the access. of the format parameter is read-only, the 
actual parameter may be an expression• variable or 
ccnstant. When the access of the formal is read/write. the 
actual must also have read/write access, i.e •• be a 
variable. The order in which the actual parameters are 
evaluated is undefined. 

Use of the modifier VAR with a formal parameter means that 
chanqes to the value of the formal oarameter are alsc 
chanqes to the value of the actual parameter. CONSTr the 
default, means the actual parameter may not be chancied via 
the formal parameter. 

An empty 
clarity. 

oarameter list may be used for documentation or 

Selections may be applied to a function call. 
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19.Zel.li Function Calls <Continued) 

Examples: 

abs ex> 
lenoth < strino_nameJ 
current index +:= lenqth < inout_stringJ; 
to~en := qet token• 
lwb <array_name, subscriot) 
round <y> 
upb <array_name,1> 

l9eZol.5 File Attribute Inquiries 

File attribute inquiries select 
from a file and may provide 
attribute values can be assioned 

titename: 

various attribute values 
a des.t inat ion where ne~, 

to a file. The syntax is: 

attribute• name: 
\ _______ identifier _______ _ _ _________ indicant ____________ _ 

The type of the primary is determined by the attribute 
chosen. The attribute chosen also determines the access to 
the value. Some file attributes are read only,. while 
others may be correctly assiqned values only when the file 
is in a particular state <ooen, assianedr etc.). Some file 
attributes may return legitimate values only when the file 
is ooen or assioned or in some other specific state. 5ee 
Appendix C - File Attributes ior details. 

Examples: 

card.BLOCK::; IZE 
orint.3ACKUPKIND 
workaUNIQUENAME 

Denotations are representations of values. Denotations are 
strinas <one or more characters), numbers Cinteaer and 
real), symbolic identifiers1 and the standard constant 
identifiers <nilr true, false)o Each denotation has an 'a 
oriori' type: 

\ 
I 
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19.2.2 Q§D2l21iQD§ CContinued> 

* 
intecrnr r. 
real number 
symbolic id 
strin9 
n i l 
true,. false 

subranqe n •• n 
REAL 
as defined 
~TRING cactual len9thJ OF EBCDIC 
PTR <any access;> level;> type) 
BOOLEAN 

19.2.z.1 Ac9reqate Oenctations 

19.2.3 

Ac9re9ate denotations have the form 

I ' I 
\ C ___ \ _____ expression ___ / __ J 

They represent 
13.3 .• 3}. The 
expressions are 
neces~ary. 

structures 
t yo e is, 
coerced 

and arrays <see 13.3.1 
cetermined by context. 

to the comoonent tyoes 

\ 
I 
I 

and 
The 

i f 

T he exp re .s s i on s may be cons t;a n t c r variable;> althouqh 
exoressions associated 1--1ith ta9 fields and data 
initialization must be constant. 

Examples: 

(lp 31' 5) 

("a"P lP true, (true. false], nill 

An expression enclosed 
ocerand. The syntax is: 

in carentheses ~erves as a sinqle 

I 
\ ______ exaression _____ _ 

\ 
I 
I 
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1 9. 3 

Irauiries interrooate type attributes. The syntax is: 

\ _____ type: indicant _____ • _____ inquiry __________________ _ 

\ 

The type of an inquiry is the same as the type whose 
indicant is interrogated. The inquiry RANGE applies to 
scalar types. The result is an ordered or unordered 
ccllection or ranqe of values, deoendina upon whether the 
scalar type is ordered or unordered. fhe inquiries are: 

Type 

ordered scalar 

ordered s.calar 

scalar 

RL~L 

REAL 

any type 
<except BIT or 
parametric> 

Examples: 

Inquiry 

MIN 

MAX 

RANGE 

DELTA 

EPSILON 

SIZE 

OP_RANCE.MIN 
MONTH.MAX 
CHAR.RANGE 

RANGE OF VALUE~ 

Value 

least <for numeric) or first 
<for symbolicJ value of the type 

cir eat est <fer numeric> or last 
<for symbolic> value of the type 

the collection of all values of 
the type 

smallest positive number for 
the type 

smallest positive number such 
that 1.0 + EPSILON > 1.0 

number of diaits occupied by a 
data object of this type 

A ranee of values is exoressed by: 
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RANGE OF VALUES <Continuedl 

l\ _____ simple expr ___ _ ____ simple expr ________________ _ 

I I \ 
\ ______ type: indicant __ _ RANGE _______ / 

The expressions must be compatible ordered scalars. A 
ran9e of values may be used as variant labels <*>' CA~E 
lacels <*>' a FOR ranoe, an IN operand, set elements <*J 
and a slicinc, or substrin9inc <*> sel.ection. ~Jhen used as 
labels. it must specify a ran9e of constants. 
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rran~s to strcn(J type check ino and other compiler features .. 
the SPRITE compiler catches as syntax errors many kinds of 
proaram lo9ic problems which• in other lanouages• mi9ht be 
detected only as run time errors - if at all! Despite this" 
you will find that debuqoin9 your propram still takes time 
a~d effort• especially if ycu don't ta~e advantape of all 
of the debuo9ina toolf which are available to help you. 

We recommend that you take the followinq steps as you build 
ycur program• since they will allow you to ma~e best use of 
your debucpino time: 

1. Use good" well-structured codino methods. You 
should try (within reason> to make many small 
procedures• rather than fe~ large orocedures. 
since most of your debucoinq aids involve 
procedures. 

2. Avoid tric•y codino ~~thods whenever oossible, 
esoecially STRUCtures with omitted taa fields. 
l'J h e n y o u b u i l d y o u r c i,; n o o i n t e r s • o r m a k e u s e o f 
SPRITE 1 s failure to check the value of a tag fiela 
when rrakinp field selections, or do other snea~y 
Calthough sometimes necessary> thin<JS• you are 
bypassina any help that the ~PHifE comoiler can 
oive you in detectino your errors. 

3. Avoid resettin9 the SPRITE control card ootions 
OEBUGCALL~ and ERRORCALLS <see , Appendix L5>. 
These options reduce the debuooing capabilities of 
your orocram at run-time. 

4. Do not use the OPTILlN statement in BINDER to 
remove optional coae durint< testino. You will 
need all of the helo this optional code can oive 
you. You miaht consider leaving this ootional 
code in y6ur prooram even for released products. 
Pro9rarr errors cause much less trouble when they 
are cau9ht immediately• and ke can thin~ of few 
products ~hich have been relea~ed without uncauoht 
errors in them. 

5. Bind the SPRITE debup packaoe into your pro~ram 
while you are testino and debuppinp it <see 
section 20.2.2>. This pac~a9e orovides you with a 
lot of assistance in your debuooino job. You must 
use the DEBUG statement in BINDER to set up the 
calls from your orocedures to the debup module. 
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20.1 

Qf~Y~~l~§ A ~fBllE fBD~EAM <Ccntinued> 

6. Ma~e use of the' 'db~rite• module to orint the 
value of variables at critical places in your code 
<see section 20.2.~>. The current debu9 packaae 
cannot or int syrrbolic <or any other) 
representations of data in your proqram - a bip 
wea~ness! You can save a lot of debua9ina time if 
you clan data orintouts hell. 

Note that you now have the problem of maintaininp 
debu~ and ~on-debu9 versions of your ICMs. You 
wi Lt also need to comment out the debug code in 
your modules when you produce non-debuo lCMs. 
This tas~ can be eased by usinq the f_dbwrite 
module within A~SERT statement~. 

7. Write specialized code in your prooram to control 
the debu9qin0 actions ta~en by the debu9 module 
<see section 20.2.6>. You may find it 1>10rth the 
effort in some casas to create ycur own interface 
to the debu9nin9 pac~aae to o1ve yourself more 
flexibility in debu9cinq. 

R. Write specialized procedures in your oroaram to 
orint tables, structures, symbolic values~ or 
anythino else you thin~ is ;1orth the effort. 

Many of the errors you ~ill encounter while debuc9ino your 
oro9ram are simole run-time detected errors. Other errors 
exoress themselves as stranqe oroqram behavior. They 
efficiently avoid detection• and you may require powerful 
debu9qina aids to find them. 

RUN fIME PfWGRM~ ERRORS 

You will find that many of your orooramminp errors cause 
ycur oroqram tc encounter a rLn-time error situation and 
atort. You wi LL also find that these common run time 
errors are usually easy to fix. 

Run-time errors ~re found by: 

1. code 9enerated by the SPRITE compiler• 

2. the processor <hardware>• or 

3. the Operatina ~y~tem CMCPJ. 

We di~cuss each of these belo~. 
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W~en code aenerated by the SPRITE compiler detects a 
run-time error• jt calls the err module to print an error 
messa9e. Run-time errors include: 

CASE SELECTOR OUT OF RANfl 

ASSERTION FAILED 

NU PRDC RESULT RETURNED 

SUBSCRIPT OUT OF RANGE 

STRING TRUNCATION FAILED 

VALUE OUT OF RANGE 

CONVERSION FAILED 

STRING IS NON-NUMERIC 

STRING OFFSET OUT OF RANGE 

STRING LENGTrl OUT OF RANGE 

HEAP ANO STACK COLLISION 

HEAP av ERfllJ\<I 

HEX STRING LENGTH~ NOT EQUAL 

The err module also orints the name of the module in which 
t~e error haocened and the statement number and line number 
of the source prociram statement in ;.·hich the error 
happened. You should have no trouble tixino these ~inds cf 
run-time errors. 

If you use the 8INOER 1 s OPTION statement to remove various 
levels of optional debuo code• your oro9ram probably will 
not call the err module. The subseauent execution of your 
procram becomes unpredictable• and you may have great 
trouble tindin9 out exactly what ~ent wron9. 

The hardware processor may detect one of 
~inds of errors durina the execution of your 

11\l~TR TIME OUT 
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20. 1.2 

AOOR ERR 

MEM PAR 

INV INSTR 

INV ARITrlMEf IC DATA 

Unless your program is armed. the MCP will display an error 
messaoe on the SPO tellina the type of error which 
hapoened,,, the address of the instruction in which the error 
happened. and the overlay tor seoment> which contains the 
instruction. You will fine a BIND listinci useful to 
determine ~hich of your procedures had the error. 

If you are usina the debug pac~acie• or if your oroqram is 
armed and calls arm.9et_error_messa9e. you will get a 
messaoe from your prc~:iram which is similar to that from the 
MCP. However. the messa9e from ycur orociram may include 
additional error information as described below. 

You need not worry about a memory parity error,,, 
caused by a hardware failure~ not a bua in your 

as this 
pro9ram. 

is 

Address errors have several common causes. If your 
orooram's next stad addre~s <at location 40,,, size 6> is 
beyond your oroaram's limit re9ister• your oroqram has had 
a stack overflci.r which you may usually correct by 
re-executino your pro9ram with more core <you may also wish 
to chance the STACKSPACE statement in your BIND dee~>. If 
ary of your program's index re9isters contain EEEEEE• your 
program was probably attemptina to dereference a nil 
pcinter. If any of your oro9ram's index re9isters contain 
FFFFFf,,, your program was probably attempting to dereference 
an uninitialized pointer. 

If you use the ERRORCALLS control card ooticn in your 
SPRifE compile. your prc9ram \~ill 9et an invalid 
instruction when one of 5PRITE's run-time errors <described 
in saction 20.1~1> occurs. Ycur oro9ram prints one of the 
error messaaes described in section 20.1.1 <but not 
includinq the module name and statement numbers) if you are 
usina the debu9 pac~ape or if your prooram uses the arm 
module to handle orocram errcrs and to print the resultin9 
error messaoe. Otherwise you will need a memory dump to 
determine what happened. The invalid instruction has an 
oo code of EC lerror code>• and the tho diqit field which 
follow~ is an index into the list of errors in section 
2c.1.i. 
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20.1.2 

20.1.3 

20.2 

Ar invalid arithmetic data error ~ays that your orooram is 
dcing arithmetic on a variable which has A, B, c, o, E• or 
F digits in its value. You may u~ually assume that you are 
dealing with an uninitialized variable. 

When you are usino SPRITE's debu9 packa~e· you need not 
worry so much abcut this• as debug will 9ive you an error 
messaoe aescribing the run-tirre error in areat detail. 

W~en the MCP detects an error in your orogram. it usually 
orints an error message giving the type of error• 
instruction address• and the ~egment number where the error 
happened. If you are using the debuo oac~a9e• or your 
pro9ram is armed, the MCP allows your program to execute at 
its error-handlino routine rather than orint the messaae. 
In either easer the MCP puts a result descriptor into ycur 
proGram <address RO• size 4) which describes the type of 
error it found. 

The MCP typically detects errors in 
orooram uses MCP functions <filesP 
disolay, etc.>. The messaae 

the way 
stoque• 

that 
date' 

your 
time,. 

<pro9-name)=<mix#) INV OPEN <filename:> INV RECD SIZE 

ls an example of messapes which result from this type of 
error. The result descriptor which the MCP passes to your 
orooram has the format '9xxO'• where 'xx' describes the 
oarti<::ular error which the MCP found <see MCPVI PRODUCT 
INFORMATION UPDATE for a l.ift of these errors>. 

SPRITE DEBUG PACKAGE 

f~e debug pac~aoe provided by SPRlfE helps you in debugaing 
t h e in o r e s u b t l e ~ i n d·s o f e r r o r s t h a t y o u m a y f i n ti i n y o u r 
oroqram. The oac~ase consists. of the debu9 module and the 
subordinate modules which it needs to accomplish its task. 

Note 1 that you need net make any changes to your MIO to use 
this debuo oac~a9e. unless yoL ma~e explicit calls <such as 
to dbwrite) in your modules. 

Tre followina sections describe how you put the debuq 
oac~aoe into your pro9ram and how you use the debu~ pac~aae 
wren you eKecute your prooram. 
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20.z.1 

20.2.2 

Urless you reset the DEBUfCALL~ control card option <see 
A o o e n d i x L> , S P R 1 T E w il l Cl e n e' r a t e o o t i o n a l d e bu 9 c a t l s a t 
orocedure entry points and procedure exit points. 

Unless you reset the OEBUGCALLS control card ootion or 
reset the DBSTMTCALLS control card option <s.ee Appendix I>, 
SPRITE will generate optiohal aebua calls at statement 
mar~er points. 

rHen you bind your oro9ram with BINDER, you must use the 
DEBUG statement to direct BINDER to use the debu9 calls 
9enerated oy SPRITE <they are otherwise deleted>. You must 
also tell BINDER which files it should use fer the 
fctlo1<Jin9 ICMs! 

arm 

dbwrite <only if you use itJ 

debu9 

err <the debu9 version!) 

or int 

put 

readcd 

trace 

We sugqest that you use the PRINT LAYOUT 
bind deck to oet the ohysical memory 
prooram, since some kinds of errors 
seoment number and instruction address of 

statement in your 
layout of your 

oive you only the 
the error. 

As the debug oac~aqe is quite larqe, you may wish to ta~e 
some of the f ollowino steps to help keeo your proaram 
srraller or to keep code under 300 ~d. 

1. Ma~e debua.initialize a oass entry ooint. This 
~ill save you 12 to 15 ~d if your orocram has 
multiple passes. You could ats.o ma~e it a seoment 
if you use only cne oass but have several 
seoments. 
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20.2.2 

20.Z.3 

H!~QiD2 ~lib D§b~g <Continued) 

z. Put the db_debu9_proc_table data bloc~ into a HICH 
DATA statement. This will help you cJvoid code 
over 300 ~d. If you are usino the statistics 
version of debug, you may also put the 
st_statistic~ info dcta bloc~ into high memory. 

We now explain in 9ruesome detail the ~ays that you 
mi9ht use the debuo oac~age to help you find your oropram 
errors. 

Debuo allows you to perform one or 'more of the 
types of debuoaino when your oroqram executes. 

1. Monitor 
show ina 

the f lotv 
the entry 

ot control 
into and exit 

in your orc9ram• 
from procedures. 

2. Monitor the flow of control within procedures in 
your prooram~ showing your orooram pass from 
statement to statemert. 

3. Print the output frow the dbwrite module• sho~inp 
value.s of data from statements which you have 
coded~ i n to ·· your mod u le s • 

4 • Termiriate your oro9r~m at 
limit ·execution or control 

5. Trace your or09ram. 

a specified 
runa1-.ay loops. 

oo int to 

6. Obtain memory dumps of your oro9ram at a specified 
po in t e 

I.* Control the execution of 
interactively from your terminal• 
the normal batch brocessin9 mode. 

your 
rather 

prooram 
than from 

In the followin9 sections we show how you may use debug to 
accomplish the actions described above. 

20.2.3.1 Primary Debug Input 

You ccntrol the debuq9ing actions that debua will ta~e when 
your orooram runs by ~eans of the 11,QDd 'I' execute 
parameter which you give to ycur orogram when you execute 
iL 
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20.2.2 

20.2.3 

~!~Dins ~i!h ~~g~g <Continued) 

2. Put the db_debu9_proc_table data bloc~ into a HIGH 
DATA statement. T~is will helo you avoid code 
over 300 ~d. If you are usin9 the statistics 
version of debug, you may also out tha 
s t _ s t at i s t i c s ... i n f o d 2 t a b l o c k i n t o h i g h m am o r y • 

We now explain - in oruesome detail - the ways that you 
mi9ht use the debu9 oac~age to help you find your oro9ram 
errors. 

Debug altcws you to perform one er 'more of the 
types of debu9gina when you~ orogram executes. 

followin~ 

1. Monitor 
showing 

the flow cf control 
the entry into and exit 

in your orcgram, 
from orocedures. 

z. Monitor the flow of control within procedures in 
your program, showing . your program oass from 
statement to statement. 

3. Print the cutout frow the dbwrite module, sho~ing 
values of data from statements which ye~ have 
codedf' into your modules. 

4. Termiriate your oropram at 
limit execution or control 

a soecified ocint 
runav.ay locos. 

to 

5. Trace your orogram. 

6. Obtain memory dumps ct your oropram at a soecif ied 
oo in t. 

7.* Control the execution of your 
interactively from your terminal, rather 
the normal batch orocessing mode. 

orooram 
~han from 

In the following sections we show how you may use debug to 
accomplish the actions described above. 

20.2.3.1 Primary Debug Inout 

You ccntrol the debugging actions that debua will ta~e when 
your oro9ram runs by ~eans of the ~~~QDd 'I' execute 
oarameter which you give to ycur orogram when you execute 
i t. 
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zo.z.3.1 Primary Oebua Input <Continued) 

Ycu may use any combination cf the following debug command 
letters in the second 1 1' parameter to your program: 

IA monitors All ororadures and statements. 

IC extended input i~ in ~apital letters 

ID memory Dumo ta~en on error termination. 

IH chance number of monitor History 
on error termination. 

II• Interacts with debugper. 

IM Monitors alt procedures. 

IN output on ~arrow c SrlORTJ paper. 

10 monitors Qverlay calls. 

IP frints trace listings on frinter. 

I~ prints orocedure 
termin;,ites. 

~tatistics 

entries 

your 

IT !races all orocedures DQ! recommended! 

IU output printed in Uocercase letters. 

!l·J all db~rite lines printed. 

IX reads e~tended debu9 commands. 

Printed 

orociram 

Oebuµ uses the ~econd 'I' oararneter to avoid conflicts with 
oroorams you may have which use the first '1 1 oarameter. 

~Q!~= To usa the second 'I' oarameterP you ill~~! provide 
something as the first 1 1 1 p&rameter when ycu execute your 
prooram• even if your orooram doesn't use it. 

Example: EXECUTE TSPROG I DUMMY I X. 

** IC Debua Command 

Tbis command allows you to create extended debuo command 
dec~s <"IX"> on a ~eyounch that does not have lower case 
letters. In this deer. you must orecede any 'real 1 

ucoer case ~ords by an underscore <for example, 
' MONITOR'>. When orocessina any other words• debu9 will 
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** IC Debua Command (Continued> 

ccnvert 
it uses 

all upper-case letters to lo~er-case letters 
them <these are usually procedure names). 

** I~ Oebua Command 

before 

You may use the 'lrl' command olus a follo~ina number to 
s~ecify the number of history monitor entries which deouq 
prints if your oro9ram terminates abnormally. This history 
s ti o w s y o u t h e f i n a l 1 n ' o r o c e c u r e c a l l s a n d IO· r r e t u r n s t h a t 
ycur oroaram m~de. Oebup defaults to ten history entries. 

If you wished to see 39 monitcr lines from the history. you 
wculd execute your prooram with '/H39' as cne cf the debu9 
commands. 

•* II Oebuo Co~mand 

Tris comrrand allows you to cent ro l your pro qr am 
interactivaly from your terminal. M o r e d e t a i l s a re T B S • 

* IC Debug Command 

Ycu may use this command to get 1nformation aDout the 
overlay calls which your orogram ma~es. When dsbuo finds 
trat an overlay call has been made <or is about to be 
made)• it prints t~o lines piving you the n.me~ of the 
procedures that your orc9ram is comino from and coin~ t~. 
Viitr this information• you may revise your BIND dee~ to .,, 
improve your crogram'~ oerformance. 

-it·t< /P Oebuo Commqnd 

lh1s command allo~.1s you to orea~ each part of a trace into 
a separate llstino which coes directly to the printer You 
must also use the 'If' command. 'IX' and extended debu9 
ccmmands .. or orcgram action to cause debua to trace the 
desired procedures. 

Ycu might use this option to stop and start your orooram at 
will by makin9 ihe printer net ready or ready. 

Ycu mioht also use this optior to make your oroaram execute 
faster. since the MCP does not trace debuo. Without this 
oction .. the MCP ~Q~~ trace detuo .. even thou9h you never see 
it on your trace cutout. 

Since the trace tistin9 aoes directly to the printer .. you 
may not use RCSPBO to examine the trace on your terminal .. 
as you could without this com[and. 
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** IC Oebu9 Command <Continued> 
r 

ccnvert all uooer-case letters to tower-case letters before 
it uses them Cthese are usually procedure names>. 

** /~ Oebuo Command 

** 

** 

You may use the '/H' command olus a follo~ina number to 
specify the number of history monitor entries which deou9 
prints if your orogram terminates abnormally. This history 
shows you the final 'n' orocecure calls and/a . .¥" returns that 
ycur orogram ~~de. Oebu9 deiaults to ten history entries. 

If you wished to see 39 monitcr lines from the history, you 
wculd execute your program with 1 /H39' ~s one of the debug 
commands. :·1 

/I Debug Command ( 
. I 

This command allows you to control your program 
i n t e r a ct i v-e l y f r om y ou r t e.r mi n a l. M o r e d e t a i l s a re T B S • 

10 Debug Command 

You may use this command to get information about the 
overlay calls which your oro~Jram ma~es. When dcbuo finds 
trat an overlay call has been made <or is about to be 
made), it prints t~o lines piving you the n~mes of the 
or o c e du re s t hat your or c ~ r am i s com in 9 fr cm and a~. i n <;i t c'\ · ., 
W i t h t h i s i n f o rm at i on, yo u m a y r e v i s e yo u r BI NO d e c ~ to ...... ....:.. ~. 
imorove your crogram•s oerformance. 

** IP Oebu9 Command 

This comrnand allows you to orea~ each oart of a trace into 
a separate listina wnich coes directly tc the printer. You 
must also use the 'IT' command, 'IX' and extended debu9 
ccmmands1 or orogram action to cause debua tc trace the 
desired procedures. 

Ycu might use this ·option to stop and start ycur orogram at 
will by ma~inp ihe printer not ready or ready. 

Ycu mi9ht also use this ootior to make your orooram execute 
faster, since the MCP does not trace debup. Without this 
oction1 the MCP QQ~~ trace detuc, even though you never see 
it on your trace output. 

s inc e t he t r ac e t i st i n g 9 o es di rec t t y to the Pr i n t er, You 
may not usa RCSPBO to examine the trace on your terminal, 
as you could without this command. 
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** /S Oebuo Command 

If you use the 1 1i:: 1 command!' debu(l will print a list of all 
procedures which your oro~ram called, atonq with a count of 
the number of times each was called. 

If you are usin9 the statistics version of debua. debua 
will orint a report givina the approximate time that each 
of your orooram's procedures used durinq execution <~QI&: 

fer best resultsr do this with no other jobs runnina)Q 
This may qive you some clues as to how you miqht imorcve 
your oroqram's performance. 

** /T Oebuq Command 

W~ile we hate to see trace as a debua9in9 tool• we 
recoqnize its need in e*ceotional circumstances. However. 
ycu should thin~ three or four times before u~in9 the 'IT' 
option. In most cases. you can find your oroblem by 
tracing procedures selectively with the "/X"' command and 
extended debu9 commands. 

** /U Oebu9 Command 

You witl find this command useful if your debu9 cutout must 
pc to a printer which cannot print lower-case letters. 

20.2.3.2 Extended Debug Input <IX> 

If you have used the 'IX' optionr you must put extended 
debu9 commands into a card file <or editor tiler if you use 
SYS COMP> for debuc to read arid proces~. 

fre syntax of the extended debug commands is: 

extendec 
I 

I 
j I 
\ ___ , __ _ 

debug commands 

\ 
debug specification ___ / ___ END 
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20@2.3.2 Extenoed Oebuq Inout <IX> <Continued) 

debuo specification 
I 

I 
\ 

I 
\ debuq action 

I 

\ 
I I 

\ 

REV.A PAGE 148 

SPECIFICATION 

procedure list 

ALL count:: 

\ 

\ 
___ ! \ 

I 
I 
\ 

I 
I 
\ 

00 NT OE8LJ(. \ --- --- procedure name---'-----------
\I 

I 

aebuci 
I 
I 
\ 
I 
\ 
I 
\ 
I 
\ 

procedure 
I 

I 
I I 

l i m i t procedure l i st 
LIM IT I 

\ ALL <limit: number> 

action 

OBWKITE _.. ___ <= __ 

\ 
MONITOR I ,,,,,.,,.....,,.......,.,_.....,. 

\I 
STATEMENTS I 

\I 
TRACE I 

__,"""'.,,,.,."""""""'"""""""'"""" 

\I 

l i $ t 

'--'-- orocedure name -----------------------------------' \ I 
\ __ options __ / 

\ 
\ counts 

I 
I 

I 

\ 

\ 
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20.2.L2 Extenced Oebuo Input <IX> tContinued> 

counts 
I 
I 
\ <stcirt count: number> 

\ 

-----------------------------' I 
I <end count: number> 
\ I 

\ END 

\ 

\ j 

I \I -------------------

procedure name 
I 
I 
\ <mcaule name: string>.<oroc name: strin~> 

limit crocedure list 
I 

I I 

'---'--- orocedure name <limit: number> 

oot ions 
I 
I 
I 

• 
I 
\ 

I 
I 
I 
\ 

LEVEL <levels to debua: number) 

\ 
I 

\ 

\ 

\ I 
\ RELATIVE ___ --------------------------/ 

You may provide only one debu9 soecification for a 
particular procedure. Hohever. you may use any number of 
debug specifications for 'ALL'. For example: 
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20.2.3.Z Extenced Oebu9 Inout <IX> <Continued> 

MON If Or~ ALL 3.09 - END TRACE ALL i 86 

** MONifOR Debug Command 

The MONITOR command allows you to see your orooram call 
procedures < 1 NTR') and return from procedures ('EXT'}. 
Each MONITOR line which debua orints contains the ALL 
count. 1 NTR' er 'EXT'• the name cf the module and 
orocedure1 and the procedure relatjve count 1 ~hich is the 
number of times that this procedure has been called>. 

'MONITOR ALL' is eauivalent to 1 /M'. 

See Debug Action Controls• for additional 
information about this command. 

** STATEMENTS Oebuo Command 

The STATEMENTS command allows you to see your prooram 
execute within a procedure on a statement-by-statement 
basis. You will see which way an IF statement branched. 
what CASE statement rode was executed• etc. This should 
9ive you some idea about the values of control variables in 
ycur proqram. 

Each STATEMENTS line which debua prints contains the ALL 
ccunt• 'STM1 1 1 the record number of the statement• the line 
number of the .source line containin9 the statement, and the 
procedure relative statement number !which is the number of 
statements executed so far in the current invocation of 
tris procedure>. 

The STATEMENTS command also sets MONITOR• so that you w i ll 
have 'NTR' and 'EXT' MONITOR lines to show ycu what 
orocedure is exec8tino. 

nsTATEMENTS ALL" is equivalent to ~IA". 

!-Jee Debu() Action Controls,. 
information about this command. 

below,. for additional 

** OEWRITE Debug Command 

Tre OBWRITE command enables the printing of debupging 
information lines by the dbwrite module. fhis allo1-vs you 
to see the values of variables as your program executes. 

1 CUWRITE ALL' is equivalent to •/W 1 • 

"THE INFORMATION CONTAINED IN THIS DOCUMENT rs CONFIDENTIAL AND PROPRIETARY TO 8URROUGHS 

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

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF ~URROUGHS CORPORATION;' PAS 1968•1 REV 6•73 



Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

B2000/.3000/4000 
SPRITE REFfRENCE MANUAL 

1913? 9992 

REV. A PAGE 5 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

** OBWRITE Oeou9 Command <Continued) 

See Debug Action Controlsr for additional 
irformation about this ~ommand. 

** TRACE Debug Command 

Tte TRACE command allcws you to trace the execution of your 
oroaram. We hate to see trace used as a debu9pina tool? 
but we recoonize the need in some cases to see the values 
of variables. We hope one day to have a hioh-Level 
monitorinp caoability for variables. 

Ycu have a choice in the way you trace. By defaultP all of 
your tracing will ao on a sin~le printer Q.££l1A.Q listin(J. 
IHile this requires more overhead durina execution <the MCP 
traces debug,. but does not print those lines)? it gives you 
a sinale listina which you may examine from your terminal 
with RC5PBO. 

If you use the /P Oebug Ccmmand <see section 20.2.3.1), 
each Piece of your trace will 90 directly to a orinter. 
T~is will be faster. and it ~ives you a means of directly 
ccntrollirp your proaram cby stoppin9 the printer>• but it 
may not be as convenient. 

At the beoinnino of each section of trace,. you will see a 
trace line containin9 "COUNT ="• the ALL counti ~/"> the 
procedure relative count"' 1 : 1 • 'NTR' or 'EXT' or 1 STM 1 ;o the 
name of your procedure <in uoper-case letters), and a 
mar~er of"<*<*<*<*<*<*<". 

'TRACE ALL' is eqLiivalent to 'IT'. 

See Oebua Action Controls"' 
information ~bout this commano. 

** OONT_OEBUG Oebua Command 

for additional 

The DONT_OE!3UC, command directs debua to ionore the 
scecified proc~cures. even if they would normally be used 
ir some way t as in MONITOR ALL dr /WJ. 

You may use this to suppress de bu a 
procedures which you feel are reliable 
thereby reducina the amount of output from 

information on 
or unimportant,. 
debuc. 
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** LIMIT Debu9 Command 

T~e LIMIT command directs debug to terminate execution of 
ycur oro~:iram when any of the speclfied limits are exceeded. 

You may use this command with the '/0 1 command to 
memory dumo at a specific olace in your program. 

** Oebu9 Action Controls 

aet a 

You may limit the scope or ranoe of action of the MONITOR, 
STATEMENTS• OBWRITE and TRACE debuq commands. You may wish 
a debu9 action to ta~e olace 

1. within a specified ranoe of ALL counts• or 

2. when a particular procedure 1s called 
soecified range of ALL counts-" or 

within a 

on the •nth' throuoh 'mth' calls of a particular 
procedure. 

The ALL count gives the number of times that debuc:i t1as 
durina the execution of found an 1 NTR•• 

ycur orocedure. 

When you specify 
actions apply to 
ALL counts. 

'ALL' 
that 

or ·~TM' 

and 
ran~~ e 

<ootionally) a 
<which defautu 

ran9e,. your 
to 1 - END> of 

l'lren you soecity a orocedure and <optionally> a ranae,. your 
actions apply tc that procedure,. but only if it is called 
aurin9 that ran9e of ALL counts. 

Wren you specify a 
(cotionally> a ranciep 
'range-start' throuah 
Fer examole? 

orocedure followed by RELATIVE and 
your acticns apoly to the 

•ranoe-end' calls to that procedure. 

MONITOR your_mod.aet_name RELATIVE 37 

monitors QDl~ the 37th call of that procedure. 

LEVEL determines how your debugging act ion ~ii ll be applied 
to procedures which your specified orocedure calls. By 
default? your debugqin9 action apol ies to all called 
procedures• to all orocedures hhich they call. etc. 

You may limit the number of descendants to which your 
debu9oing aoolies by using the LEVEL clause. The level 
number you specify limits your debu<;i'.~in(J action to 'that 
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** Oebuq Action Controls CContinuedJ 

number of descendants. for examole1 cJiven the tollowinCi 
i t 0 w of execution, 

a - ) b <oroc •a• calls oroc 'b'> 
b 
b 
b 

b 
a <-- b 

t ~ e debug command 

MONITOR 

-_,) 

<--
--) 

<--

a 

c 
c 
d 
d - > e 
d <-- e 
d• 

(proc 'c' returns> 

will shot.J mcnitor line!' for procedures a, b, c, d, and e. 
T~e debuq command 

MONITOR a LEVEL 2 

will sho\.-J monitor lines for a, b, c, and d, 

MONITOR a LEVEL 1 

will show monitor tines for a and b, and 

MONITOR a LEVEL O 

will show monitor lines only for procedure a. 

20.2.3.3 * Interactive Oebua Input 

20 .. 2.4 

I f you have u s e d t he ' I I ' o o t i on,. you w i l l prov i de 
interactive debug commands to a orogram in the time-shar1ng 
area which is connected to your terminal for input and 
output. This oro9ram will oass information to the debuy 
packaae in your oro0ram and oet information bac~ from your 
prooramY which may then be displayed on your terminal. 

The syntax of the interactive debug commands is TBS. 

Ycu may use the dbwrit~ module to see the values of 
variables durina the exec~ticn of your oropram. You may 
put calls to these procedures in your modules where you 
vJish. These allow you to orint labeled numbers,. strin9s,. 
bcoleans, and internal Chex> reoresentations of anythinp 
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20~2.4 

20.2.s 

structures. symbolics• etc. 

You have cowplete control during the execution of your 
prooram as to whether these values are printed or not. 
Your use of the •/W 1 debu9 corrmand or the DBWRITE statement 
determines if dbwrite will Print .cinythin9" and when. 

You can see that the main oisadvanta9e to this module is 
that you lack flexibility, and that you mu~:t recompile your 
module to make chances. 

You may use the arm mcdule to let your program handle its 
own errors without your proaram beinp o~-ed. When you arm 
ycur program, you soecify by a Parameter the procedure that 
ycu wish to be called upon encounterina a processor error 
or program trap. Ourin~ the process of handlina the error. 
you may. if you wish• call a routine in the arm module to 
format and <optionally) display the exact cause cf the 
error. 

Tre arm module stores much information about the error in 
the 1 arm_~ar~meters' data bloc~. Your program may access 
this infortnation as needed. 

You would normally use the arw module to orovide a 9raceful 
termination for your prooram cclose files• write error 
mess'39es ... etc.>. However,, you could in orinciole recover 
from the error condition and resume normal execution of 
ycur orogram. but you would ancounter areat difficulties. 

The arm module processes only the first call on the arming 
procedure. Others are ignored. When you are usin9 the 
debuq oac~aae. the debug module ma~es the first call, so 
your program's call (lets 'ignored. 

However... after your program has an error, you may once 
aoain arm your program. Note also that you may change your 
error handler routine if you hish• since arm ~eeos it in a 
PTR TO PROC variable in the •arm_oarameters' data block. 

WARNING: If you use •oroa.arm' in your modules. you may 
interfere with the correct operation of the arm 
and debup modules. 

NOTE: you may save almost 1C~d in your prooram by 
•arm.oat errcr_me~5a~e' and its associated 
•arm.error_messa9e_tables 1 in an overlay. 

outtina 
data 
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20.2.6 

You may write ycur orogram in such a way that it controls 
debu9aing actions internally. You accomplish thif by means 
of the •dbstatu~' data bloc~. Your orooram may inspect 
tbis blod to determine if debuq i~ moni tori no,. dbwriting, 
statement monitorin(.l.1' or tracinci. Your proqram may set 
flaas in this bloc~ ~Jhich cause debua to beqin <or stop) 
monitorin9• dbwriting• statement monitoring; or tracing. 

Af you can ~ee, we have oiver you 
irrolementino your own debu99in9 
or·ooram. 

a lot 
methods 

ot oower 
within 

tor 
your 
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Aooendix A SPRITE STANDARD OPERATIONS 

FUNCTIONS 

ab!" 

FUNCTION: 

RETURN TYPE: 

PARAMETER: 

edit_number 

FUNCTION: 

RETURN TYPE: 

PARAMETER: 

to return the absolute value of either a 
REAL or an INTEGER. 

REAL or INTEGfR < dependinq on the 
absolute value desired). 

1 

Tyoe Access 

INlEGEH CON~T 

or RE AL 

Oescriot ion 

number whose absolute 
value is sou~ht 

to return a strino which is the numeric 
value of the 1st parameter as formatted 
by the picture soe<ified by the second 
parameter. See Apoendix B <PIClURE~.le 

STRINfln) OF CrlAR, where n is uniauety 
determined from the picture parameter. 

ti Type Access Oe:ocriotion 

l inteoer CONST numeric value 
to be edited 

2 strino CONST qr i n9 which 
describes a 
oi cture <See 
Appendix El} 
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Appendix A ~PRITE STANDARD OPERATIONS <Continued> 

f i l l_array 

FUNCTION: 

RETURN lYPE: 

PARAMETER: 

fi ll~strino 

FUNCTION: 

RETURN TYPE: 

PARAMETER: 

index 

FUNClION: 

RETURN TYPE: 

PARAMETER~: 

to set all elements of a one dimensional 
array to the specified value. 

ARRAY (<ran9a>J OF <elem type> 
<determined from de st in at ion array 
context> 

ft Tyoe 

1 Any 

Access 

CONST 

Description 

value to be out into 
de st inat ion 
array elements 

to set a strin9 to the replication of 
a soecifiecl strina value. 

5TRING Cnl OF <string type) 
<determined from dest in at ion strin9 
context> 

Type 

1 str ino 

Access 

coNq 

Oescriot ion 

the strin(J to be 
reot icated throuahout 
the destination string 

returns the <posit ion) index of the first 
occurrence of the 1st strin9 parameter 
in the 2nd string parameter. 
It returns o if there are no occurrences. 

o •• strinq_2_lenoth 

Type Access Des c r i o t ion 

1 CONST substrina sou9ht 

2 strin9 CONSf strinp searched for 
1st oarameter 
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Appendix f-1 SPRITE STANDARD OPERATIONS <Continued> 

index_any 

FUNCTION: 

RETUr-rn TYPE: 

PARAMETEHS: 

index inc 

FUNCTION: 

RETURN TYPE: 

PARAMETERS: 

return~ the <position) index of the first 
occurrence of any elements from the 1st 
strin9 parameter that is in the znd string 
parameter. It returns o if there are no 
occurrences. 

O •• strin~_Z_lenath 

Type Access 

1 

2 strinc CONST 

Oescriotion 

strin9 whose elements 
are sought 

strino searched for 
elements cf 1st 
parameter 

returns the <oosition> index of the first 
occurrence of the tst strin9 parameter in 
the Znd strinc parameter where the occur
rence beoins en a multiple of the 3rd 
numeric parameter cl• n+l• 2n+l• etc.> It 
returns O if there are no occurrencess 

O •• strin9_Z_lenoth 

ti Type Access Description 

l strino CONST substrino souqht 

2 strino CONST strinµ t 0 be searched 

3 1.. 10 0 COl\JS T incrernent between 
comparisons 
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index~none 

FUNCTION: 

RETURN TYPE: 

PARAMETERS: 

FUNCTION: 

RETURN l YPE: 

l 1-; b 

FUNCTION: 

f~ETURN TYPE: 

returns the <oosition) index of the first 
occurrence of an element that is in the Znd 
strina parameter and not in the tst 
strino oarameter. It returns O if every 
element of the Znd strin9 parameter is also 
an element of the lst strino oarameter. 

0 .. strino 2 lenoth 

fl Type Accesi: Description 

1 strin9 CONST strinci whose elements 
are sought 

2 strina CONST st r i n9 searched for 

returns the len9th of a strina. 

lNTEbER. 

It f y p e 

1 strin9 

Access 

CONST 

Des c r i o t ion 

the string whose 
length is the result 

returns the lcwer bound of an array index. 

a scalar cf the same tyoe as the array 
index. 

Type 

1 ARRAY 

Ace es~ 

CON~ T 

Oescrintion 

the array whose 
~ubscriot is to be 
examined 
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oroc_otr 

FUNCTION: 

RETURN TYPE: 

PARAMETERS: 

otr 

FUNCTION: 

flETURN TYPE: 

PARAMETEHS: 

round (*) 

FUNCTION: 

RETURN TYPE: 

PAR1\METERS.: 

2 INTEGER CONST the subscript which 
is to be examined 

returns a proc pointer to the orocedura 
ar9ument. 

PTR TO PROC tyoe. 

IJ Type Access Des c r .i o t ion 

1 >"n'< Any CCNST orocedure name or 
proc module name. 

procedure name 

** Havino sarre parameter list. etc. 

returns a oointer to the ar9ument. 

PTR TQ <arqument access> 
<aniument tyoe) 

The access ana tyoe is determined by the 
access and type of the araument. 

1 

Type Access Description 

Any CONST declared data 
not an expression 

returns the closest inteaer of a REAL 
value. 

INT Er ER 

Tyoe 

1 RE AL 

Access 

CONST 

Description 

the expression '4hose 
closest inte9er is 
the result 
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translate 

FUNCTION: 

RETURN TYPE: 

PARAMETEr~s: 

uob 

FUNCTION : 

RETURN TYPE: 

PARAMETERS: 

returns a strino which is the value of the 
first strin(J i::arameter translated with the 
translate table soecified by the second 
parameter. 

STRING <strinc len9th> OF EBCDIC 

# Type 

1 strino 

2 TRANSLATE_T ABLE 

Access 

CONST 

CONST 

Description 

strina to be 
translated 

Translate table 
to be used 

returns the upper bound of an array index. 

a scalar of the same type as the array index. 

Tyoe 

1 ARRAY 

2 INT EC: EH 

Access 

CONST 

CUNS. T 

Descripticn 

the array whose 
subscriot is to be 
examined 

the subscript which 
is to be examined 

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO 8URROUGHS 

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF 1::3URROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" PAS 1968•1 REV 6·73 



Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

COMPANY CONFIDENTIAL 

19H3 9992 

B2ooonooo14ooo 
SPRITE REFERENCE MANUAL 

REV.A PAGE 162 

PRODUCT SPECIFICATION 

Appendix A SPRITE STANDARD OPERATIONS <Continued) 

zone_index_any 

FUNCTION: 

RETURN TYPE: 

PARAMETER~: 

zone_ index_ none 

FUNCTION: 

RETURN TYPE: 

PARAMETERS: 

returns the <position) index of the first 
occurrence of any element from the 1st 
strino havin9 a zone dioi t that 
also occurs in the 2nd strin9. 
It returns O if there are no 
occurrences. 

0 •• strin9_2_lenoth 

Type Access 

1 strino CGN~T 

2 strinci CON~T 

Descriotion 

EBCDIC strin9 whose 
zone dipits are sou~ht 

EBCDIC strino searched 

returns the <position) index of the first 
occurrence of any element from the 1st 
strin9 with a zone dioit unlHe any 
in the 2nd strino. It returns o if every zone 
di9it of the 1st string is also a zone diait 
of the 2nd strina. 

0 .. strina_2_ len9th 

II Type t\ccess Oescriot ion 

1 strin9 CON~T E'BCDIC st r1 na whose 
zone di9its are souoht 

2 strinci CONST EB CO IC !'trina searched 
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MO DUL ES 

The follo1-Jin~ module de~criotions describe the 
and parameters for the standBrd modules "io" 
Their use in any modGle requires no MID 
modification. as they are predefined. 

procedures 
and "oro9''. 
descrioticn 

Any indicants used as parameter tyoes should be understood 
as renresenting generic tyoes similar to their names. For 
example: FILE =any file, RECORD= any te9itimate record 
type for the associated file. 

The names of the orocedures describe 
closely. 

pro a 
MOO 

day 
PRDC RETURNE STRING c9J; 

date 
PRDC KETURNS ~TRING <6) OF HEX; 

juliAn_date 
PROC RETURNS STRING CS) OF HEX; 

ti me 
PROC RErURN~ STRING < lOJ OF HEX; 

milljsec 
PROC .RETURNS o •• 9999999999; 

arm 
PROC; 

dutnp 
PROC; 

start trace 
PROC <trace to_dis~ BOOLEAN> 

stop_ trace 
PROC; 

t he i r function very 

% day of wee~ 

% MMDfHY form 

% YYDDD form 

% OOHHMMSSss form 

% 0099999999 form 

% arm the processor 

% Dump to dis~ 

% CON~TANT! 
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stoo_run 
PRDC <with_spo_err_ms9 BOOLEAN); % CON~fANT! 

v,i a i t 
PRDC <seconds i.. 86399> 

bet 
0 •• 9.999, PROC <bct_number 

bct_param UNIV PAFAM_~TRING._2_TO_l100_HEX >; 

chanoe_memory_size 
PRDC Csize in_vd -999 •• 999); 

complex_wait 

% { +) 

% ( - ) 
oets more, 
returns !"ame 

PHOC ((<event· li~:t>J, use exor 1 •• 99) 
RETURNS 1 •• 99; %~ee romolex wait function below. 

move words 
PROC; 

%~ee move_wcrds function below. 
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accept 
PROC <messaoe VAR PARAM_STRING_l_T0_6Q); 

display 
PROC <messa9e PARAM~STRINC_l_f0_6QJ; 

display_lines 
PROC <messaoe 

number_of 
PARAM_STRINC_l_T0_73000, % SPECIAL! 

lines i..999); % A Null Char <hex 00) 
% must end each line 

% open and close procedures 

open 
PROCCfite 

close 
PROC <file 

close_lod 
PROC Cfile 

close_release 

FI LE> 

FILE>i 

FILE>• 

PROC <file FILE>; 

close_ounie 
PROC <file FILE>; 

close_remove 
PROC .<file FILE>;: 

close_crunch 
PROC <file FILE); 

close remove crunch 
PROC <file fILE); 

close_no_rewind 
PROC (file FILu; 

close release_no_rewind 
PROC(file FILE>; 

% which is shorter than 
% /'2 charactersa 

% file.MYUSE 9ives open type 
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% IIO procedures 

read 
PROC {file FILE.o 

record VAR RECOR DJ; 

write 
PRDC<file 

record 
FILE ... 
RECORD>; 

read datacomm 
PROC <file FILE; 

record VAR RECORD>; 

~1 r i t e d at ac om m 
PROC <file 

record 

read random 

F IL [J' 

RECDRO>i 

PRDC <file FILE .. 
record VAR RECORD~ 

key t •• 99999999>• 

w r i t .e r a n d o m 
PROC <file 

record 
I< e Y 

orin:t 
PROC <file 

record 
s~.ip_lines 

ounc h 
PROC <file 

record 
stac~er 

FIL [P 

RECORC 
1 •• 99999999); 

FILE .. 
RECOR 0!' 
0 •• 2) ; 

FIL [P 

RECORD 
0 •• 2) ; 

% file oositionino orocedures 

% sequential 

% sequential 

% random dis~/pac~ only 

% random disk/pac~ only 

% Printer only 

% overorint ... sin~le!' doubl 

% Card punch only 

skip % non_orinter files 
PHOC Cf i le FILE .. 

recoras_to_~~ip ~9999 •• 9999); % <O -> bac~wards 

position % or inter only 
PROC < f i le FIL f p 

s~ip_to_ channel 0 •• 11, % 0 = i9nored 1 = T.D.P. 
l i res to S ~ i D o •• 99J• % val id if s ~ i D = 0 
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orepare_user_def ined buf fer_ic 
PROC <file FILE,, 

buffer UNIV PARAMETRIC_HEX_~TRING>; 

read_bu-ff er 
PRDC<file 

buffer 

read_random_buf fer 
PROC<file 

buffer 
I< e Y 

write_buffer 
PHOC Cfile 

buffer 

% Must be called before any of th 
% four fol low inc:. procedures may 
% be used. If called, the four 
% fol lo~imq procedures must be 
% used in place of read,, write, 
% read_random and write random 

FILEP 
UNIV PARAMETRIC HEX_STRING); 

FILE" 

% Modulo and 
% size must be 
% mod 4. £.luf fe 
% must be same 
% as used in 
% user_def ined 
% buffer io 

UNIV PARAMETRIC_HEX_~TRING, 

1 •• 99999999); % Mo du lo and 
% size must be 
% mod 4. Buf fe 
% must be same 
% as used in 
% user defined 
% buff er 1 0 

FILE .. 
UNIV PARAMETRIC rlEK_~TRING>; 

% Modulo and 
% size must be 
% mod 4. !Jutfe 
% must be same 
% as used in 
% user_def ined 
% buffer io 

•
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write_random_buffer 
PRlJC <file 

buffer 
~ e Y 

FIL EJ' 
UNIV ·PARAMETRIC HEX_STRINFJ> 
1 •• 99999999); % Modulo and 

% size must be 
% mod 4 • Buf fe 
% must be same 
% as used in 
% us er defined 

A. 1 

-
% buff er 

DOM; 

oort_io orocedures are Listed in ~action 18.4. 

The syntax for the standard f1;nction complex wait is: 

<give variable> ·- pro9.comolex_wait 

A leqal event within the event list is: 

([<event lisP]J> 
<us e_ex or>>; 

a. numeric expression oetween o and H6400 
b. OOTINPUTPRE~ENT 
c. <file_tyoe>.<event_type> 

wnere f ite_type is ore of the follcwinq: 
f i l e, 
port, 
~uboort 

and wh~re event_type is one of the fellowing: 
OUTPUTEVENT, 
INPUTEVENT,. 
CHANGEEVENTJ' 
REJ\DYEVENT 

i 0 
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d. orimary.<event_tyoe> 

where primary is either a oro9ram name or a ~TOQUE que 
name of type STRINGC6) 

and where <event_tyoe> is one of the follo1,in9: 
CRCROUTPUTEVENT• 
CRCRINPUTEVENT, 
STOQOUTPUTEVENT• 
ST 0 Q HJ P U T E V ENT 

The followin9 table shows the le9al combinations: 

file false true fa l s e 
port fa l s e true true 
subpart true true true 

Examoles: 

Legal: 

f atse 
true 
true 

file.IN~UTEVENT• DOTINPUTPRE~ENT. port.REAOYEVENT 

Illec;al: 

port.OUTPUTEVENTP fileafU1\0YEVENT 

Tr e order in which the events are tested is determined by 
If <use_exor> = 1• the events are tested in 

they are specified in the list; otherwise the 
tested is the cne which occuoies the nth 

in the list• ~here n is the value of <use exor>. 

<use_exor>a 
the order 
fint event 
position 

Tbis standard orocedure. which should be used with extreme 
cautionr allcws you to force the compiler to cienerate MVvl 
code in circumstances in which it ~ould not normally do so. 

This procedure ta~es two UNIV parameters: the source field 
and the destination field. No compile-time or run-time 
checks are made to see if these t~o fields are on MOO 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 9roup 
will react with aisoleasure if you reoort ..,buqs" which turn 
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out to be caused by misuse of this standard procedure. 

For examoleJ> 

move wares <source_fieldJ> destination field); 

M c s t o e o p l e t h i n ~ i no o f u.s in 9 t he rn o v e w o rd s s t an d a rd 
function will have no need of it. ~PRITE optimizes to MVw 
whenever it can guarantee at compile time that it ~lilt 
wor~. As a ~uide to those who are intere5ted, the exact 
conditions under which ~PRlTE rna~es this optimization are 
scelled out below. 

Beth operands must have the same size ·and controller. 1 he 
size and address of both operands must be MOO 4. (JhiE 
includes a .MOO 4 offset from the beqinning of a data block• 
for examole.) Both operands must be fixed lenpth. Unless 
ar operand's type is MUD 4P it cannot use indexing texcept 
IX3• which is always MOO 4) or indirection. Furthermore• 
if indirection is involved, t~e final controller must be 
UNo 
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Appendix IJ PICTURES 

A picture is a constant character strinc which soecifies 
the editin9 ocerations to De cerformed by the edit_number 
functicn. SPRITe oictures are similar in construction and 
operation to COBOL oictures. 

Pictures are constructed from the soecial characters+ - Y. 

Z 8 I Parentheses and period also have soecial meaninas 
in oictures. The order among the characters + - 1 Z 9 is 
si~nificant and oeterrnines the lepality of a oicture. 

The followin9 special characters cause the specified action 
when they aopear in a picture. 

9 

z 

Move a dioit 
strino resulti> 
character. 

from the numeric 
converting it to 

Li~e 9> except replace leadin9 
source \.lith blanks in the result. 

1 Insert a dollar si9n; may float. 

+ Insert a olus siqn 
or a minus si9n if 

if the value is 
it is neaative; 

source to the 
a numeric 

zeroes in the 

non-neoat ive ... 
may float. 

L He +.P 
float. 

but insert a blan~ if non-neqative; may 

B In~ert a blan~. 

Ix Insert the character followin9 the I <used 
insert special'cnaracters + - ~ 9 Z I B .>. 

to 

Period is reserved for 
used directly. (Use I. 

future use and may not be 
to insert a period>. 

Other characters simoty insert the soecified 
character. 

As a shorthand notation.I' 
be followed by a count 
many times the character 
of 990 For example: 
'99999/99999 1 • 

any character Cor the Ix pair> may 
in parentheses which soecif ies how 
is tc be reoeated. up to a maximum 
'9<5)/9(5)' i!:, the same as 

As noted in the table• the special characters + - i may 
float. This mdans that it two or more of the same 
characters are contiquous. that character will appear 
irrmediately to the left of the first non-zero character. 

•
1 THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO 8URROUGHS 

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF 8URROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATIOhl'' PAS 1968•1 REV 6•73 



Burroughs Corporation 
COMPUTER SYSTEMSGROUP 

PASADENA PLANT 

B2000/3000/ltOOO 
SPRITE REFERENCE MANUAL 

1983 9992 

REV. A PAGE 17 2 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

Appendix B PICTURES <Continued) 

All previous craracter oositions soecified by the floatin~ 
craracter will be blan~. Thus> a floatinq character 
ccmbines the zero suppre'!"sion feature of Z with a simple 
insert. For example: value = -000~3• oicture = "+++++9", 
result = " 23". 

T~e order requirement amon9 the special character • - 1 Z 9 
is cis follows: 

a> + or - must precede any 3 p z JJ 9 

b) + and ~ may not be mixed i n the s am e picture 

c ) 'f: must fellow +, - and precede z I' 9 

d) z must follow +,. -" 3 and precede 9 

e > 9 must f 0 l l 0 \.J +.I' - JI 1 JJ z 

Insertion characters may appear anywhere in the pi~ture 
with no restriction. However. if they aooear in a floating 
or Z field <i.e., ++,+++,++9 er ZZ/Z.Z/Z9) they ~i!l D£1 bi 
iD~~r!~~ until the first non-zero character has been 
transferred to the recult. For example: value = 000999, 
picture = "ZZ/Zl/Z9" gives " 9199~ rather than " I 
9199''. 

Examples: 

9999 zzzz zz zz 9 

tt+ZZ9 Z9/99/99 z9:99 

+i 11 9 

ZZZ9I.998% 
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Aopendix 8 PICTURES (Continued> 

All orevious character oositions soecified by the floatin9 
character will be bl an~. Thus, a float in!) character 
ccmbin€s the zero suooression feature of Z with a simple 
insert. For example: value = -oop23, oicture = "+++++9", 
result = " -23". 

The order requirement among the soecial character + - 1 z 9 
is as follows: 

al + or - must precede any 1, z, 9 

b> + and - may not be mixed in the same oicture 

c ) $ must follow +, - and precede z, 9 

d) z must follow +, -, i and precede 9 

e> 9,:, must follow +, -, i, z 

Insert ion ch a r act er s may a o o ear · any..., h ere in t he o i=c tu re 
with no restriction. However, if they aooear in a f lcating 
or Z field <i.e., ++,+++,++9 er ZZ!lZIZ9> they ~ill DQ! bi 
i~~~C!~g until the first non-zero character has been 
transferred to the re~ult. For example: value = 000999, 
picture = "ZZIZZIZ9" gives " 9199" rather than " I 
9199". 

Examples: 

9999 zzzz ZZZZ9 

+++ZZ9 Z9/99/99 Z9: 9 9 

+z, zzz, ZZZI. 99 +t ! 1 9 

ZZZ9l.998% 
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flO o end i x C FILE ATTRIBUTES 

As File Attributef are definec by the CSG FILE HANO~ING 

Standard (1955 29Z6b th•ey are not an intearal oart of the 
~PRITE languaoe; however aE they do appear in the source 
text of a SPRITE prouram, tne·File Attributes supported by 
SPRITE are included here f-0r cocumentation and ~eference. 

Supoorted File Attributes 

The format of each entry in the table describinq 
attribute!'.' is: 

ATTRIBUTE NAME 

the f i le 

Aoolicable perioheratsi Read/Write Status 
TYPE, includino mnemonic names 
D~fault.o if any 

Brief description 

T~e rea(j/write 
read or written 

status indicates when the attribute can be 

The descrioticn section also notes non-standard 
ard non standard interpretations of otherwise 
attr1butes. See the Fi le Handlino ~tandard CFHS) 
detail where necessary. 

attributes 
standard 

for more 

A read/write status of assianed mean$ that a physical file 
must be associated with the ocenerl Looi cal file. 

Ttie supported file attributes are as follo1r.s: 

ACCESSMOOE 

Dis~/Ois.~oac~; Read: anytimeP Write: closed 
Mn em on i c : ::: E QUE NT If\ l,,. RAND 0 M 
Oefaul t: 5EOUENTlAL 

Soecifie~ the access 
Non-standard. 
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Ao o end ix C FILE ATTRIBUTES 

As File Attributes are definec by the CSG FILE HANDLING 
Standard (1955 2926h they are not an inte9ral oart of the 
SPRITE language; howeve·r, ·as they do aopear in the source 
text of a SPRITE orooram, tne File Attributes supported by 
SPRITE are included here for cocumentation ana reference. 

Supported File Attributes 

The format of each entry i~ the table d~scribin9 
attributes is: 

ATTRIBUTE NAME 

the 

Aoolicable oerioherals; Read/Write Status 
TYPE1 includin9 ''mnemonic names 
Default, if any 

Brief description 

f i le 

T~e read/write status indicates "1hen the attribute can be 
read or written. 

The description section also rotes non-standard attributes 
ard non-standard interpretations of otherwise standara 
attributes. See the Fi le Haridlin9 5tandard fFHSl for more 
detail where necessary. 

A read/write status of assi9ned means that a physical file 
must · be a s soc i at e d w i th t he o c en e d lo 9 i ca t f ·i l e • 

T be s u o o ort e d f.i l e at tr i but es are as to l l o"" s ; 

ACCESSMOOE 

Disk/Ois~oac~; Read: anytime' Write: closed 
Mn em on i c: SEQ U E N·T I Al, RAN 0 0 M 
Default: SEQUENTIAL 

Soecifies the dis~ access 
Non-standard. 
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FILE ATTRIBUTES <Continued> 

AREAS 

DIS~/OISKPACK; Read: anytime• Write: closed 
Inte9er: 0.099, o means 100 
Oef aul t: 20 

~pacifies the maximum 
may occupy. 

number of areas the file 

NOTE: I9nored when openinp a permanent file. 

AREASIZE 

Dl~,K/r>,ISKPf'>CK; head: anytime!' ~Jrite: closed 
Inte9er: 
Default: 

1. .99,99 
1000 (Bl 

0 99 
rcximately) 

Specifies the number of records in an area. 

NOTE: Must be evehly divisible by the number of 
records in a bloc~. At declaration time.I' 
the default or actual value is adjusted to 
meet this ccndition. Non-standard <see 
FrlS - AREALi~(fH>. 

AUTOPHINT 

P R I N T E R ; R e a d : a n y t i m e , l'i r i t e : a n y t i m e 
800LEAN 
Default: FALSE 

Cause~. files. that have been spooled 
interwediate Peripheral to be 
autcmcitically at EOJ. Non-standard. 

BACKUPKINIJ 

to an 
orinted 

P R I N T E R I P U NC H < * > ; Re a d : a n y t i m e < * ) , \-I r i t e : c l o s e d 
Mnemonic: Dl~!K.I' DIS~PAC1~; OONTCAREI'-),. TAPE 
0 e f a u l t : 0 0 N T CA R E 

Soecif ies the intermediate peripheral to which 
the looicat file will be spooled. OONTCARE 
creates the file on the system's default bac~up 
media. 

NOTE: Should only te used when BACKUPPERMITTEO = 
MUST BACKUP. Non-standard as this 
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FILE ATTRIBUTES <Continued> 

AREAS 

DISl'l/OISKPACK; Read: anytimer Write: closed 
Integer: 0 •• 99, 0 means 100 
Oefaul t: 20 

So e c i f i es the max i mum number o f are as t he f i le 
may occupy. 

NOTE: Ignored ~hen opening a permanent file. 

AREASIZE 

D I $ ~ I ~ I S K P. >.C K ; R e a d : an y t i m e, W r i t e : c l o s e d 
I n t e g e r : 1 ~ • 9 <¥9 s.>~.9 9 
Default: 1000 <a2 {cximatelyJ 

~·"' 

Soecif ies the number of records in an area. 

NOTE: Must be 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 <see 
FrlS - AREAli~GTH>. 

AUTOPRINT 

PRINTER; Read: anytime, Write: anytime 
BOOLEAN 
Oefaul t: FALSE 

soooled 
De 

Causes files. that have been 
inter~ediate oeri~heral to 
autcmatically at EOJ. Non-standard. 

BACKUPKINO 

to an 
orinteu 

PRINTER/PUNCH<*); R'ead: anytime<*>' Write: closed 
Mnemonic: DISK, OISKPACK, OONTCARE<*)r TAPE 
0 e f au l t : 0 0 N T C·A R E 

Soecifies the 
the lo~ical 
creates the 
media. 

intermediate oerioheral to which 
file will be soooled. DONTCARE 
file en the system's default bac~up 

NOTE: Should only te used when BACKUPPERMITTED = 
MUSTBACKUP. Non-standard as this 
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FILE ATTRIBUTES <Continued> 

attribute modifies KIND. 

BAG1\UPPERMI TTED 

BLOCK 

PRINTEFUPUNCH<q; Read: anytime;> Write: closed 
Mnemonic: OONTBACKLJP, OONTCAREP MUSTBACKUP 
Oefaul t: OONTCARE 

Specifies whether an intermediate oerioheral may 
be associated 1;4ith the loaical file. 

General• Read: anytime> Write: never 
Integer: o •• 99999999 

Returnf the 
referenced in 

number of the logical 
the Last I/O statement. 

bl on 

BLOCKSIZE 

Generali 
Inte9er: 

R e a d : . a n y t i m e ,, I~ r i t e : c l o s e d 
1. .999999 

Default: size of one record 

Specifies the lenoth 
Should be a multiple of 
<MAXRECSIZU. 

Bll1CKSTRUCTURE 

of a 
the 

bl od in 
size of a 

General; Read: anytime ... Write: closed 
Mnemonic: FIXED, VARIABLEC>'<) 
Default: FIXED 

digits. 
record 

Soecif ies the format of the records in a bloc~. 

BUFF ms 

General; Read: anytime ... vJrite: closed 
lnte~:ier: 0 •• 9, o is soecial 
Default: 1 

Specifies the number of buffers assigned to the 
file. Non-standarc interoretation of zero. 
indicatino that the user wi LL suooly his own 
buffer. 
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FILE ATTRIBUTES <Continued) 

attribute ~odifie~ KIND. 

BAQKUPPERMITTED 

BLOCK 

PRINTER/PUNCH<•>; Read: anytime, Write: clcsea 
Mnemonic: OONTBACKUF, OONTCARE, MU~TBACKUP 
0 e f au l t : D 0 NT C A·R E 

Specifies whether an intermediate oerioheral may 
oe associated i:iith the logical file. 

G en e r a l ; R e ad : any t i m e·, W r i t e : n eve r 
Integer: o •• 99999999 

Returns the number of the logical 
referenced in the last I/O statement. 

b lo Ck 

BLOCKSIZE 

Generali Read: anytime,. Write: closed 
Inte9ar: 1 •• 999999 
Default: size of cne record 

Specifies the len9th 
Should be a multiple of 
<MAXRECSIZE>. 

BLOCKSTRUCTURE 

of a 
the 

bloclc: in 
size of a 

General; Read: anytime, write: closed 
Mnemonic: FIXED, VARIABLE<*> 
Default: FIXED 

di9its. 
re co rd 

Specifies the format of the records in a blcc~. 

BUFFERS 

General; Read: anytime, Write: closed 
Integer: 0 •• 9, O is soecial 
oetaul t: 1 

Soecif ies the numter of buffers assi~ned to the 
file. Non-standarc interoretaticn of zero, 
indicatino that the user will suooly his own 
buffer. 

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO O!URROUGHS 

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE O.F 8URROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" PAS 1968•1 REV 6•73 



1983 9992 

Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

82000/3000/4000 
SPRITE REFERENCE MANUAL 

COMPANY CONFIDENTIAL 

Apo end ix C 

REV. A PAGE 17 6 

PRODUCT SPECIFICATION 

FILE ATTRIBUTES <Continued) 

CREATION01HE 

TAPE; Read Only: Assioned 
Integer: DISPLAY o •• 99366 

Returns the julian date ( YYDOD format) 
file was created. 

that the 

CURREiHBLUCK 

General> Read: anytime, ~!rite: never 
Integer: L •• 999999 

Returns the size of the block currently in use. 

NOTE: This is always equal to BLOCKSIZEP exceot 
for s.hort bloc~ taoe files<*>. 

CURRENTRECORD 

CYCLE 

FeneraL; 
Integer: 

Read Only: ~nytime 

1 •• 3·9996 

Return the size of the last record referenced by 
an I/O statement. 

NOTE: fhis value is always equal to MAXRECSIZE. 

rAPE; Read: assir;ned2 Write: closed 
Integer: 1 •• 99 
Default: 1 

~.pecifies 

f i l e. 
different 9enerations of .a permanent 

lhe value of CYCLE attribute may be set only when 
the file is closed. 

DENSITY(*) 

TAPE; Read: anytimeC*},• v!rite: closed 
Mnemonic: BP.i556P 3PI800;i BPI1600P BPI6250 
Default: BPI1600 

~oecif ies the recorcing 
tape -file. 

density of a ma~:inet ic 
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FILE ATfRIBUTES <Continued) 

DIRECfION 

TAPE; Read: anytime .. lfrite: closed 
Mnemonic: FORWARD• REVERSE 
Default: FORWARD 

Soecifies 
file ~Jill 

EXT MOOE 

the direction 
be accessEd. 

in which records of the 

PUNCrl: Read: anytime• Write: closed 
l~nemonic: EBCDIC 

5oecif ies the character type of the file. 

F.l\MILYNAME 

DISK/OI~KPACK/PRINTER/PUNCH/TAPE; 

R e a d : a n y t i m e , 14 r i t e : c l o s e d 
STRING <6) 

Specifies the family on which the file re~ides. 
Non-standard interpretation tor orinter and 
ounch. which specifies the form name to be used 
<see FHS - FORMIOl. 

FILENAME 

General; Read: anytime,. Write: closed 
STRING <6) 
Default: Value cf I~TNAME attribute 

Specifies the ~xternal file name to be as$cciated 
with the looical file. 

FILE~TATUS 

General; Read Only: anytime 
Mnemonic: UPEN• CLO~EO 

Returns whether or net the file is currently 
open. Non-standard <see Ftl~ - OPEN). 
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FILE ATTRIBUTES <Continued) 

FURCEIO 

FDRMS 

OISK/CISKPACK; Read: anytime; Write: anytime 
BOOLEAN 
Default: FALSE 

Forces a physical 110 to retrieve the record• 
does not examine buffers for the bloc~. 

l\l OT E: Apolicable cnly 
Non-standard. 

to RANDOM access files. 

PR1NTER/PUNCHi Read: anytime.I' Write: closed 
OOOLEAN 
Default: FALSE 

Soecifies that the file 
when printed/punched. 
FORM IO>. 

requires special forms 
Non-standard Cse~ FHS -

Ii\ITNAME 

KIND 

General; Read: anytime.I' lfrite: declaration only 
STHING <6) 
Default: first six characters of internal file 

name translated to upper-case. 

Soecifies the name by which the file may be label 
equated. Non-standard interoretation. 

General; Read: anytime.I' ~lrite: closed 
Mnemonic: OiSK• OISKPACK, PRINTER? PUNCH 

READER, REMOTE? TAPE• ocp, ISC 
Oefaul t: READER if MYUSE = IN 

PRINTER if MYU~E = OUT 
DISK<*> if MYUSE = IO or DI 

~,pee if ies the 
loci ica l file. 
datacomm I!O. 

peripheral associated with the 
HEMOTE is the KIND required to do 
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FILE ATTRIQUTES lContinuedJ 

LABEL 

General; Read: anytime<*)-" Write: closed 
Mnemonic: EBCDICLABEL_. UMITTEO 
Default: EBCOICLABEL 

~.pecifies whether er not the f i le has 
records associated with it. 

label 

LAST RECORD 

OISK/OISKPACK; Read Onlv: assi9ned 
lnte9er: o •• 99999999 

Return~ the 
the ohysical 

record' number of the 
f i l e • 

last record in 

NOTE: May not be correct durino file exoansion. 

MAXREC~IZE 

M VUS E 

Generali Read: anytime .. \~rite: closed 
Integer: 1 •• 39996 
Default: size of one record 

Specifies the size in diqits of a record .. or the 
maximum size of a VARIABLE Length record <•J. 

NOTE: At declaration time,, any supplied value 
will be overriden 1-dth the record size of 
the fileo 

General; 
Integer: 
Default: 

Read·: ;::rnytime, Write: closed 
IN, IOr OI, OUT., EXfEND <*> 
IO 

Specifies how the file will be used. Non-stanard 
values are DI and EXTENO Csee FHS - NEWFILE>. 

NEXTRECDRD 

Cenerat; Read Onl~1 : ··anytime 
Inte9er: o •• 99999999 

Returns the current position of the file. 
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FILE ATTRIBUTE~ <Continued) 

OPTIONAL 

General.• Read: anytime;;>. 1-lrite: closed 
BOOLEAN 
Oefaul t: FALSE 

Soecif ies whether or not 
oerwanent file is ootional. 

the assi9nment of a 

PARITY 

TAPE; Read: anytime, ~frite': closed 
Mnemonic: El/EN, ODD 
Default: DOD 

Indicates the parity to be us~d 
tape file. 

when writino a 

NOTE: EVEN parity may be used with 7-trac~ tapes 
only. 

PROTECTION 

OISK/OISKPACK; Read: anytime .. Write: closed 
Mnemonic: ABNORMALSAVE• TEMPORARY 
Default: TEMPORARY 

Specifies whether er not a file open at abnormal 
EOJ will be saved <and entered in the directory>. 

SAVEFACTOR 

TAPE; Read: anytime;;> Write: closed 
Lnte9er: o •• 999 
Oefaul t: 999 

Specifies the expiration date 
terms of days past the 
Non-standard default value. 

SECURITYFM'1ILY 

of the 
creation 

file in 
date. 

DISK/DISKPACK; Read: anytime. write: closed 
STRING <6> 
Default: Ol~K 

5oecifies the family name on 1-ihich the auard file 
for the file resides. Non standard. 
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FILE ATTRIBUTE~ <Continued> 

SECUHITYGUARD 

Dl5K/DISKPACK; Read: anytime, Write: closed 
STRING <6) 
Default: NONE, mu~t be set if needed 

Specifies the file rame of the auard file for the 
physic<'ll file. 

SECURIT'(TYPE 

DIS.K/OISKPACK; R•sad: anytime, Write: closed 
Mnemonic: OEFAULf,, f:UAROED' NONb PRIVATE' 

PUBLIC 
Default: DEF/\UL T 

Specifies who, other than the owner (creator> may 
access the oermanent file. Non-standard values 
are DEFAULT and NCNE. DEFAULT 9ives the user's 
USERrlU default security. NONE produces an 
unsecured file. 

SECURITY USE 

OISK/OISKPACK; Read: anytime" Write: closed 
Mnemonic: If\J, LOP OUTP SECURED 
Default: IO 

Soecifies the manner in which a file orotected by 
security may be acces~ed. 

NOTE: The use of a quard file overrides this 
attribute fu~ction. 

SENS ITIVEDATA 

DISK/OISr\P1\CK; Read: anytime"' vJrite: ctosed 
BOOLUN 
Default: FALSE 

Specifies whether or not the dis~ sectors to be 
returned when the file is ouroed are to be 
overwritten with an arbitrary pattern so that the 
ori9inal data is era~ed. 
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FILE ATTRIBUTES <Continued> 

SERIALNO 

TAPU Read Only: assHined 
STRING <S> 

Returns the serial number of 
containinci the physical file. 

SINGLEUNIT 

the labeled 

OISKPACK: Read: anytime,, Write: closed 
BOOLEAN 
Default: FALSE 

tao e 

Soecifies whether 
are to be contained 
family. 

or 
on 

not alt areas of the file 
a s.inale member of a 

UNIQUENAME 

OISK/OISKPACKi Raad: anytime. Write: closed 
M n e mo n i c : NU L l J> Pi'R 0 C E S S 0 R ,, vJO R K 
Default: NULL 

Soecif ies whether or not tne file riame is to be 
altered in a unique fa~hion for a particular 
execution by the processor number only or the 
processor number and the mix number <WORK>. NULL 
indicates no uniqueness. Non-standard. 

VOLUME INDEX 

TAPE; Read Only: assigned 
lnte9er: 1 •• 999 

Specifies the real number <not 
SERIALNO> of the physical file. 

the same as 
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Appendix D 

Syntax diagram& are used to describe the syntactic 
attributes of lanauaoes in a readable manner. ~yntax 
diagrams show hew to combine elements of the language beinq 
described.' These combinations are shown by the one-way 
paths that connect language elements. The direction of 
flow is imolied by the an~les at which oaths join or fork. 
Lanaua9e elements are orimiti~e symbols < e.9.• A~5ERT• :=J 
and phrase-names Ce.9., statement, identifier>• which 
represent collections of primitives. Each phrase name is 
defined by a syntax diaaram that shows what collections of 
primitives it represenu. To determine allowable 
combinations of languaae primitives. replace a phrase name 
by any of the collections of primitives it reoresents. 

The Jollowjnc rules define the 
diatjrams are constructed and 
craracters used in the dia9rams. 

manner in 
the meanin9 

which syntax 
of the special 

1. Path Cnaracters and Directions 

Continuous underline characters 
direction. either left to right or 

denote horizontal 
richt to left. 

Vertical bars< ll denote uoward or downward directions. 

Directional slashe~ C/ and \) are used to indicate a 
branch in the oath or a chan9e in the direction of a 
oath. To follow the syntax dia9ramr start with the 
item bein9 defined Cuoper left) and follow the oath. 

Directional slashes are also used to fold a lon9 line. 
Foldina cf the main path to a continuation L1ne must be 
the full w.idth of the diacram from the riaht mandn to 
the left ~arpin. For example: 

main path fold 
I 
I 
\ ____ THIS ________ IS~ _______ AN ________ EXAMPLE ___ OF _______ _ 

\ ________________________________________________________ / 
I 
\ THE _____ FOL OINC OF ____ A ___ MAIN 
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PRODUCT SPECIFICATION 

SYNTAX DIAGRAMS CContinued> 

Reoet it ions 

Repetitions are always shewn by a counter•cloc~wise 

lcoo. The return path travel~ from riaht to left_. 
above the repeated iteme Constructs which have zero or 
m o r e o c c u r r e n c e s o f a s i n o t e i t e 111 a r e s h o w n a s : 

__ separator __ 
I \ \ ____ \ ___ ,_item _____ / _______________________________________ _ , _________________ ; 

An inte~er .. 
rever~e slash 
a oath may be 

preceded by a slash < /) and followed by a 
(\),, denotes the maximum number of times 
traversed. 

Example: 
/3\ maximum of three traverses 

An inte9er .. preceded by a reverse ~;lash (\) and 
followed by a slash < /) orior to the construct. denotes 
the minimum number of times the path must be traversed. 

Example: 
minimum of two traverses 

\Z/ 

If a minimum and a maximum number of traverses are 
soecified. and the minimum and maximum numbers are the 
same• the number then specifies the exact number of 
traverses. 

Example: 
13 \ 

\3/ 
exactly three traverses 

Specification of path traverses may appear in the main 
line of the path or in a repetition loop: 

,. ____ 19\ __ I' 

I \ I \ 
__ , __ /10\ id __ ~ _______ / __ __ , __________ id ________ / 

\ 
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SYNTAX DIACRAMS rcontinued) 

Beth of the examples above mean the same; the numbers 
are different because they occur in different oarts ot 
the loon. 

3. Start of Diagram 

A railroad syntax diaoram is started by the phrase name 
startina at the left margin on a line of its own where 
the main path be9ins. 

4~ Alternate paths 

Alternate paths must always be vertically separated 
from the main pathY or otrer alternate pathsfr by one 
line of blan~s between directional slashes. Two 
directional slashes are used denotino the start and 
return for a sin9le alternate path. A combination of 
directional slashes and vertical bars is used to denote 
the start ana return of multiple alternate paths. For 
example: 

dia9ram 
I 
I 
\ _______ mainpath ________________ _ 

\ I 
\ sin9le alternate I 

d ia9ram 
I 
I 

' I 

\ _______ mainoath _________________________________________ _ 

\ I \ 
I\ first alternate /I I 
I I 
I\ second alternate /I 
I I 
\ nth alternate ______ / 

~. Termination of Dia9ram 

A railroad syntax diaoram is terminated by a vertical 
line down the right hand edoe of the diapram. 
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example 
I 
I 
\ _______ a _______ short ________ ciaqram _____________________ _ 

\ 
j 

< end> 

6. ~yntactic Constructs 

I I 
I I 

Primitives that are soecial characters or 
reserved words are delimited by a blanl< 
after them to provide visual separation from 

lower-case 
be f'.o re and 
the oath .. 

Phrase names are lower-case words. These and 
uooer-case primitives c l<ey ~ords or reserved words> are 
not delimited by blanl<s but are immediately adjacent to 
the path's underline characters. Phrase names may be 
immediately preceded by a comment word and a colon. 
The comment and colon may be on the line directly above 
the ohrase name or on the same line as the phrase name. 

<---
I V I \ 
\ ____________________ \ _______ a _______ I ___________________ _ 

\ ---) I 
I\ b I I --- ---
I I 
\ c I __ ...,._ 

-..=-- ....... -~ ) 
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T~e SPRITE syntax dia9rams below soecify the syntax for the 
ccmplete lanoua9e desi9n althouqh not all constructs have 
been implementedo 

interface descriotion 
I 

oro9ram name: I \ 
\ __ identif ier __ PROG __ \ ______________ corrponent __ / ________ GORP _______ _ 

\. knows I I \ I \ I\ 

comocnent 
I 
l\ _________ mcdule 

' 

\ comment ___________ / 

description ____ ~----------------------------------. \ 
!\ _________ data definition ________________________________________ _ I 

\I I 
l\ _________ file definition _________________________________________ I 

I \I 
I \ _________ port definition __________________________________________ I 

I \I 
l\ _________ nsp file definition ______________________________________ ! 
I . \I 

1\ _________ tyoe definition------~--------------------------------- I 
I \I 
I \ _________ constant definition ____________________________________ _ 
I 

\ __________ declaration bloc~---------------------------------------

comment 
I 
I 

, 

I I \ 
\ _______ COM _________ \ ______ text _________ / _____ MOC _________________ _ 

\ comment I 
\ I 

I 
\I 

\I 
I 

\ 
I 
I 
I 
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Appendix O 

I< nows 
I 
I 

SYNTAX DIAGRAMS <Continued) 

I module name: \ 
\ ____ _ { ___ \ _______ identifier ______ / ___ } 

'--- ________ ALL ____________ / 

module description 
I 

module name: 

_____ KNOW _____________ _ 

\ KNOWS I 

I 

' 
ident itier ______ Moo _________________________ _ 

\ ___ ENV~OEPENOENT ___ / \ 

-------------------------------------------------' I 
; 

I entry point: \ 
\ ___ \ _____________ orccedure descriotion __ / ___________ OOM __________ _ 

' 

\ ~nows I I \ ·I \ 
\ ___________ comment ______________ / I 

orocedure description 
I 

I 
\ 

oroc narre: 
identifier PROC ______ oarameters _______ return value __________ _ 

' , ______________ / , ________________ ! \ 

oarameters 

' 

\ __ ENTRY ________________________________ / 

I paraITT: \ \ 
\ __ \ __ ident __ / _________________________________ tyoe __ ; __ 

\ CONST I \ UNIV I 
\ VAR I 

\_VALUE I 
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Aonendix D 

return value 
I 

I 

PRODUCT SPECIFICATION 

SYNTAX DIAGRAMS <Continue~) 

\ ___ RETURNS _____ type ______________________________________________ _ 

data detinition 
I 
I 
I data blocv name: I \ 
\ _____ identifier _______ OPTA _____ \~ __________ variable _________ / ____ _ 

variable 
I 
I , 
I I variable name: \ 
\ _____ \ ___ identif ier ___ l __ ~_type __________________________________ _ 

\ 

\ 

\ init value I \ 

in it value 
I 
I 

'-------- . -. - _______ constant: 

file de-finition 

ex or ________________________________ _ 

t file bloc• name: I \ 
\ ________ ident itier _____ FILE _______ \ __ fi le description __ / _________ _ 

\ 

\ 
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file description 
I 
I file_name: 
\ _____ identif ier _____ tile attr soec _____ OF ______ tyoe ______________ _ 

\ I \ 

file attr 
I 

spec 

\ I 
\ [ 

I 
\ attribute name = _____ attribute value I 

oort_blod 
I 
I 

, _______________________ / 

I \ 
\ ___ port_block_name __ PORT ___ \ ___ port_descriotion ___ / __ _ 

oort_descr ipt ion 
I 
I 

J 

\ 

I 

\ 
I 

\ ___________ oort_name ___________ oort_attribute_soec ______________ _ 

oort_attribute~soec 
I 

\ I 
\ r 

I 
\ 

cttr_name ________________________________________ / 

\ /\ 
\_ rconst_exprJ I \_= attr value_/ 
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nso_file bloc~ 
t 
I 
I 
\ nso file blod name 

nsc_file_description 
t 

I \ 
__ NSP __ \_ nsp_fite_des.criotion_j __ 

\ ___ nso_fi le_name ____ nso_file_attribute_soecification ____________ _ 

nso_file_attribute_soec 
I 

I ' I 
\ [ __ \ __ attr_name ______________________________ I __ J 

de c la r at i or bloc~ 
I 
I 
t I 

\ _____ = attr value I 

\ 

\ 
I 

\ 

' t 
I 

' DEC \ _____ constant d~f initicn ________ / _____________ CED _____ _ 
\ I \ I \ 
l\ ___ type def inition __________ /I 
I 
I\ 
I 
I\ 

I 
data definition __________ /I 

I 
file def inition __________ /1 

I 
1\ ___ oort def inition __________ /I 
I I 
l\ ___ nsp file definition_~ ____ /! 
i I 
\ comment ---------------' 
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constant definition 
I 
I 

I constant: 
I 
I 
\ CONST ____ \ ___ identifier _______________ _ 

type definition 
I 

\ __ type_:.._/ 
= 

SPECIFICATION 

constant: \ 
exor ______ / ______ _ 

I 
\ 

I type name: \ 
TYPE \ _____ indicant __________ = _____ type ____________ / _____ _ 

\ 

\ __________ parametric tyoe oart ___________ / \ 

oarametric type oart 

\ 

I 
\ 

bounds: 
indicant __ param:ident ____ subranoe __ _ = 

\ _________________________________________________________ ! 

__ param:ident __ ) 

\ 
\ 

\ element:~tring I 
DF __ \_~_base type ____ / 

element: 

\ 
I 

\ ARHAY ( 

lower bound: 
constant 

oaram: 
ident J ___ OF ____ type ________ I 

\ I \I 
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type 
I 
I 
I 

PRODUCT SPECIFICATION 

SYNTAX DIAGRAMS <Continu.ed> 

1\ __ simole_type ___________________________________________________ _ 

I \ 
1\ __ indicant _____________________________________________________ _ 

I 
I\ SET UF finite scalar type ______________________________ _ 
I \ I 
I 
I lenqtr: 
I\ STRING __ simple 8xor 

\ 5trin9 I \I 
\ 0 F base type ___ / 

\ I 

I index: \ I 
I\ ~RRAY ( __ \ __ finite scalar,type I J ___ OF ____ tyoe ________ I 

\ I \I 
I I 
,, __ PTR ___ To ___________________________________ tyoe _______________ I 
I \ I \ \_CONST_/ \ E~TER~AL I \I 

I \_VAR_/ \ LOCAL _____ / ________ / 
I 

\ ___ PROC ____ ~---------------------~-------------------------- I 
\ / .. \ I \I 

\ ___ oaram8tere ___ / \ return value I I 

I I \ 
'--------------~TRUC ___ \ _____ f ield ________ / ___ CURTS _______________ I 

\ _ P A C l~ E 0 _ I 
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Appendix D 

simple tyoe 
I 
I 
I 

SYNTAX DIAGRAMS <Continued) 

I\ finite scalar type---------------------------------------------
1 \ 

!\ __ REAL---------------------------------------------------------- I 
I \I 

\ LONG REAL _____ ----------------------------------------------- I 
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finite scalar type 
I 
I 

I\ finite scalar indicant----------------------------------------

I\ 
I \ 
I 
I 
I\ 
I 
I 
I\ 

I 
I\ 

I \ 
I 
I\ 

------ # ------ \ 

I symbolic: \ 
~YMBOLIC _______ _ _ __ \ _____ ident _____ / __ _ 

ORDERED I \I 
I 

constant: I constant: 
simple expr __ 

--------------------- I 

DIS PL A'< 

BINARY 

\I 
inteaer subran9e: I 

finite scalar type ______ ~-------------------------- I 

number _of_bi ts: 
inteaer exor > 

I l \..' b: 
\_RANGE __ inte~EreKpr_ 

I 
I 

upb: I 
inteqereKor I 

\I 
I 

\I 

I BOOLEAN ______________________________________________________ I 

\I 

CHAR---------------------------------------------------------
I \I 
l\ ___ EBCCIC _______________________________________________________ I 

I \ i 

l\ ___ HEX _____ ~---------------------~------------------------------ I 
I \I 1\ ___ BIT __________________________________________________________ I 

I \I 

\ ___ PACKEC ___ SYMBOL[C __ _ 
\_OROEREO_/ 

I 
\ 

pac~ed 

scalar value 
\ \1/ I , _________________ / 

\ 
I 
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Aooendix D SYNTAX DIAGRAMS !Continued> 

strinq base tyoe 
I 
I 

SPECIFICATION 

1\ ___ CrlAR _________________________________________________________ _ 

I \ 1\ ___ EBCCIC _______________________________________________________ I 

I \I 

\ ____ rlEX---------------------------------------------------------- I 

oac~ed scalar value 
I 
I 
I 

\I 
I 

\ ______ scalar: identifier __________________________________________ _ 
\ = constant:exor I \ 

field 
I 

I ----- p ------

I field name: \ 
l\ ______ \ __ identifier __ / ______ tyoe_·-------------------------------

I 

1 \ 
\ _____ CASE tag field !~ __________ variants ESAC _____________ I 

tao field 
I 
I 

\I 

I\ 
I 

normal tao----------------------------------------------------
\ 

!\ ___ omitted ta9-------------------------------------------------- I 
I \I 
\ ____ di 5 joint taq------------------------------------------------- I 

\I 
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Appendix 0 

normal tag 
I 
I 

SYNTAX DIAGRAMS <Continu~d) 

t a g i d : t a g t y p e': 
\ ______ identitier~------~-finite scalar type ______________________ _ 

omitted ta~ 
I 
I ta9 type: 
\ ______ finite scalar type ________ ~---------------------------------

disjoint tag 
I 

taq id: 
\ ______ identifier _________________________________________________ _ 

variants 
I 
I 

I 
I /constant variant label :\ 

\ ___ \ ___ \ ___ value collection _____ / __ 

module 
I 

I 

OR 
\ 
I _ ________________________ / 

\ __ ..__..._ __ p __._ --=- .... I 
I I variant al t : \ I 
\ - \ ------ f i el d .,..,.. ..... _..~.,,,..-- I - I 

\ 
I 
I 
\ 

module name: 
identifier MOD ___ \_module component_/ __________ DOM ________ _ 

\ 

\ 
I 

\ 
I 

\ 

\ ; I \ I \ 
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module comocnent 
I 

I 
l\ _________ comment ________________________________________________ _ 

I \ 

l\ _________ tyoe definition--------------~------------------------ I 
I \ l 
I \ _________ constant definition ___________________________________ _ 

I \I 

1\ _________ data definition---------------------------------------- 1 
I \I 
!\ _________ tile definition ________________________________________ I 

I \I 
1\ _________ oort definition _______________________________________ _ 

I 
\I I 

l\ _________ nso file definition ____________________________________ I 

I \I 

!\ _________ procedure definition~---------------------------------- 1 
I \I \ __________ forward definition _____________________________________ I 

for1-iard def1nition 
I 
I 
\ oroc header FORWARD 

orocedure definition 
I 

I 

\I 

\ 

\ oroc header ____ orocedure declaraticns ____ statementF _____ CORP __ _ 
, ________________________ ! \ 
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Aooendix D 

oroc header 
I 

PRODUCT 

SYNTAX DIAGRAMS <Continuad> 

orocedure name: 

SPEC If ICATION 

\ ___ identifier ____ PRDC _______ parameters ________ return value ___ ; 
, ______________ ! \ ______________ / \ 

oroc declarations 
I 
I 
I 

\ 
I \ _______ comment __________________ _ 

\ 
I \ 
I 

shares declaration 
I 

I I 

l\ __ tyoe definition _____ /I 
I I 
I\ constant definition II 
I I 
\ var declaration _______ / 

share!". declaration 
I 
I 
I 
\ SHARES 

I '.shared: \ _____________________ ident 

\CONST I 
\ Vt\R I 

\ 

'-----------------------

\ 

'-----------------------

\ 

\ 
i 
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Aooendix D SYNTAX DIAGRAMS <Continued) 

var 
I 

declaration 

I 

SPECIFICATION 

I I ; \ 
I I I var: \ 
\ ___ VAR ___ \ __ \ __ ident __ / ___ type ____________________________ / ______ _ 

\ SfATIC I \ inlt value I \ 

statements 
I 

I I \ 

l 

\ _______________ \_statement_/ _____________________________________ _ 
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Apoendix D 

statement 
I 
I 
I 

SYNTAX DIAGRAMS <Continued) 

!\ ____________________________________ ~----------------------------

' \ 
I \ _________ simole statement--------------------------------------- I 
I 
I\ _________ if 

statement-------------------------------------------
I \1 

''--------~case statement----------------------------------------- I 
I \I I \ _________ while statement ________________________________________ I 

I \I 
I \ _________ do until statement 

-------------------------------- I I \I 
I \ _________ for statement------------------------------------------ I 
I \I 

!\ _________ find statement_~----------------------------------~---- 1 
I \I 
I \ _______ _._un,t i l case statement----------·---,---------------------- I 

I \ _________ 9enerate 
I 

\I 
I 

\I \ __________ comment ________________________________________________ I 
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Aonendix D ~YNTAX DIAGRAMS <Continued> 

simple statement 
I 

des.tin at ion: 
1\ ____ orimary _____ _ 
I \ 
I I \ 
I I\ 
I I \ 

I \ 
I \ 
\ 

left rand side: 

+. --. -. -
I . -. -
" . -c. • -

I . -. -

1\ ____ orimary ____ ~ ·-· 
I 
I proc call: 

assi9nment value: _ __________ exor ____________________________ _ 

I \ 
II I 
I .1 

I I 
I I 
I I 

I 

right hand side: 
_____ orimary _______________________________ I 

\I 

l\ ____ orimary ____________________ ~-------------------------------- I 
I \ failure I \I 

j 

I situation: 
I\ LODP_EXIT ______ id~nt _______________________________________ _ 

I \I 
t boolean: I 
l\ ____ A5SERT _____ expr _____________________________________________ I 

I \I 
return value: I 

l\ ____ RETURN _____ exor _____________________________________________ I 
I \ ______ / \I 

I \ _____ FAIL _______________________________________________________ _ 

failure 
I 

I 

\I 
I 

\ __ IF _____ FAILURE _____ then part _____ else part _____ FI ______________ _ , ___________ / \ 
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Aopendix 0 ~YNTAX DIAGRAMS (Comtinuedl 
I 

f statement ________ ELIF _____________ _ 
I I 'b o o l e a n : \ 
\ IF ___ \ ____ exor then oart ____ / _____ else part ____ FI _________ _ , ___________ / \ 

then part 
I 

I 
I 
\ f rl EN 

else part 
I 

statements ___________________________________________ _ 

\ ____ ELSE ____ statements ___________________________________________ _ 

caf'e staterrent 

selector: 
\ ____ CASE ____ expr ____ IS ____ cases ____ else part ____ ESAC _____________ _ 

I 

\ 

\ 
l 

, ___________ / \ 
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Apoendix D 

ca!'. es 
I 

PRODUCT SPECIFICATION 

~YNTAX DIAGRAMS <Continued> 

I ------------------------DR ______________________ _ 

I I -------- • ----------- \ 
I I /constant ca~e labels: \ 
\ __ \ __ \ __ value collection ____ /___ _ ___ statements ___ / ____________ _ 

while statement 
I 
I 
t 

boolean! 
\ __ ~WrlILE ___ ~exor _____ do 9rouo ____________________________________ _ 

do until statement 
I 
I 

boolean: 
\ _____ do qrouo _____ UNTIL ___ ~_expr __ 

for statement 
I 
I 

c o r t r o l v a r : l i rn· i t s : 
\ __ FDR ____ ident _______ OVER ____ value ranae 

\ _________________________________________ / 
I 
\ _____________________ do 9rouo __________________________ _ 

\ o Es c E N rrr N c: I 

\ 

\ 
I 

\ 

\ 

"THE INFORMATION CONTAINED IN THIS DOCUMENT 15,CONFIDENTtAL AND PROPRIETARY TO 8URROUGHS 

CORPORATION AND 15 NOT TO BE O!SCLOSED TO ANYONE OUTSIDE OF 8URROUGHS CORPORATION WITHOUT 

THE PR!OR WRITTEN RELEASE FROM THE PATENT D\V!S!ON OF BURROUGHS CORPORATION" PAS 1968•1 REV 6•73 



1983 9992 

Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

COMPANY CONFIDENTIAL 

B2ooonooo14ooo 
SPRlTE REFERENCE MANUAL 

REV. A PAGE 

PRODUCT SPECIFICATION 

Aooendix D SYNfAK DIAGRAMS <Continued) 

value ran~e 
I 
I 
l\ ____ ~imple expr __ _ simole exor ____________________________ _ 
I 
\ _____ indicant RANGE--------------------------------------

until case statement 
I 

I I situation: \ 
\ UNTIL ____ \ ____ i dent ___ '_/ ____ do orouc ___ _ 

\ 

------------------------~-----~---------/ 
I 

OR 
I 
I I situation: \ 

\ 
I I 

' CASE Is ___ \ ___ \ __ _ ident ___ / __ statements ___ / ___ ESAC 

do 9roup 
I 

I 
\ 00 statements 

\ 

\I 

\ 
I 

\ 
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Appendix 0 

find statement 
I 
I 

SYNTAX DIAGRAMS <Continued> 

\ FINO find control ~JHERE f i nd c 0 n di t ion 
\ 

_________________________________ ! 

I 
\ ___ TrlEN ___ statements ___ ELSE ___ statements ___ ONIF __ 

'------ ____________ / \ 

find control 
I 

oointer: 
1\ ___ identifier ________________________ INTO ____ array:orimary ______ _ 
I \ index: I \ 
I \_ANO identifier I 
I 
I 
\ 

elemert pointer: predecessor pointer: 
i dent it ier _____ WITH. ________ i drnti f i er----~--, __________________________ / 

\ 

-------------------------------' 

Lin~ fields 
I 

I li~t oointer: 
\ __ FROM _____ primary ______ U~ ING ___ l in~ 

I I field name: \ 

f1elds _____ _ I 
\I 

I 
I 

\ ____ \ ____ identifier '------------------------------------------
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Appendix D SYNTAX DIAGRAMS <Con.tinued) 

fird condition 
I , 
I\ f ina primary---------~---------------------------------
l \ 
I 

MIN 
MAX / \ 

I 
I\ find crimary _______ = -------~ey:expre~sion _________________ I 

\ ,_ I \I 
I\ < 
I\ 
I\ 
\ 

<=' 

' -p -

/I 
/I 
II 

I 

~.et mas!<: I 
\ find cr1mary ___ * ______ exor. ______ = 

{} --------------- I 
\ ""I- I \I 

aenerate ~tatement 
I 

I pointer: 
\ __ GENERATE ____ EXTERNAL ___ orimary _________________________________ _ 

\ LOCAL I \ ihteper: I \ 

ex or 
I 

I \ 
\ 

I 
It 

\ ___ LENGTH ___ simple exor I 

.......... ----- _ _.."""' ="'""""" - ·- _.,_,,,, 

I 
I 

' \ 

\ ___________ \ ______ conjunctive expr ______ I ________________________ _ 

\ 
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.l\poendix D SYNTAX DIAGRAMS <Continued) 

conjunctive exor 
I 

' I I 
I I 

& 
\ & & 

\ ___________ \ ______ relational 

relational expr 
I 

I \ 
I 

exor ____ ~ __ / ________________________ _ 

\ ~imole exor ___________________________________________________ _ 

\ 

\ set or subr: I \ 
I \ _______ IN _________ i.nc tu~ ion ____________ I I I 

inclu~.ion 

I 

I\ ~ IN I I \ _________ = __________ simple exor ______ / 

'------ ...,= _____ / 
I\ <= /I 
I\ >= /I 
I \ < I I 
\ ) I 

1\ ___ simole exor _________________________________ _ 
I \ •• ___ simple excr I 
I 

\ 
I 

\ ____ indicant ___ • ___ RANGE--------------------------------------- I 

~imole expr 

I I \ 
I I 

I \ 
I 

\I 

\ ___________ \ __________ term ____________ _ / ________________________ _ 
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Aooendix D 

term 
I 
I 
I 
I 

I 
I 
I 

SYNTAK DIAGRAMS <ContinuBdJ 

\ I I 
'-~-f~ EM __ / 

\ 

I 

\ \ ----------- _________ factor _____________ / ________________________ _ 

factor 
I 
I 

\ 
I 

''--------- + ________ factor ______________________________________ _ 

I 

I 
\ I 

\ I 
l\ ___________ _ 

I 

_ _____ exor ________ > 

I\ ______ _ 
{ ------------------------------------ } \ S' I """'"""'""""--"""' ..,,..,.....,...._, ..... .,.,,,. .......... ..,,,,. __ ....... """ 

I I set elements: \ I 
\ \ vatue collection I I -""""''""' ---

/agoregate ele~:\ 

''------- [ ___ \ _____ exnr ______ I __ ) 

I 
I type: 

\ 

i 
\I 

I 
\I 

I 

I 
\I 

l\ _______ irdicant ____________ MIN __________________________ _ 
I 

\I \ ________ MAX ________ / 
l\ __ ~ ___ DELTA ______ /1 
I\ ____ EPSILON _____ /! 
\ _____ ~_SIZE ________ / 

\ ________ primary __________________________________________________ I 

11 THE INFORMATION CONTAINED lN THIS DOCUMENT 15 CONFIDENTIAL AND PROPRIETARY TO 8URROUGHS 

CORPORATION AND IS NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF 8URROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN RELEASE FROM THE PATENT D!VISlON OF BURROUGHS CORPORATION" 

\I 
I 
I 

PAS 1968•1 REV 6•73 



Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

82000/3000/4000 
SPRITE REFERENCE MANUAL 

198~ 9992 

REV. A PAGE 210 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

Apo end ix D 

orimary 
I 

SYNTAX OIAERAMS <Continued) 

var or constant: 
l\ ______ ident _____________________________________________________ _ 

I \ 
proc er function: I 

I \ ____________________ ident _____________ ~------------------------- I 
I module: I \I 
I\ ident I 
I 
l\ ___ literEL _________________________ ~----------------------------
1 \I 

I\ 
cast type: 

indicant 
cast argument: 
____ ex or ______ _ 

l\ ___ orimary ______ s~lection _______________________________________ 1 

I " \I 
/a2tual oaramBter:\ I 

l\ ___ prirrary ____ _ __ \_~expre~sion _____ / __ 
-------------------- I I \I 

I f i l e" 
I oort or nsp 
I tile name: attribute name: 
\ ______ ioentif ier • ---~-indicant _____________________________ I 

selection 
I 
I 

\I 

I\ tield:identifier _____________________________________ _ 

I 

I\ 
I 

I s u b s er i pt Is l i c e : \ 
( ___ \ ______ indexinq ________ / ___ J 

\ 

I 
I 

\I 
\ ____ _ 

--------------------------------------------------------- I 
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AooendiK D SYNTAX DIAGRAMS <C6ntinuedJ 

indexin9 
I 
I 
l\ ___ exor _________________________________________________________ _ 

I \ I \ 
\ -----~imole exor ___ / 

' 
.. . . I 

I 
\ indicant __ RANGE ________ :--------------------------------

\ I 
I 

teral 

I\ ______ " _______ strinp __ ~------ '' -------------------------------
! ' \ ______________ inteper ____________________________________________ I 

value collection 
I 

' 

\I 

1\ _____ expr __ : ____________________________________________________ _ 

I I \ 
1\ _____ simole exor 5imple exor I 
I I 
\ ______ indicant RANGE _________ / 
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Appendix E SPRITE COOED EXAMPLES 

% MID binary tree traversal example 

tree_traversal 
PROF 

trees 
MOD 

traver~al ENTrn; 
DOM: 

{trees} KNOi~S 

scanner 
MOO 

get_ch 
DOM; 

PROC <char VAR STRING <1> OF CrlARli 

Ctrees• put} KNOW 
DEC 

CONST max int = 99999999999999999999999; 
T Y PE PUT ST R f ~ 1. e 10 0 > = ~ f RI NF· < ~· > P 

PUT INTECER - max int •• max int; 
CED; 

{ t r e e s } K N lHI S 
put % an intrin!"ic -:· See Apoendix H. 
MOO 

PROC <size 1 •• 100); 
PR DC; 
PR OC; 

blan~s 
eol 
new_pa9e 
number 
strino 

PROC <value PUT_INTEGER• size 1 •• 1001; 
PRUC <str PUT_STRJ; 

DOM; 

GORP 

% ~inary tree traversal examole 

trees 
NOD 

TYPE POINTER = PTR TO NOOE• 
NODE = STRUC 

~. P R IT E mo du l e 

info STRINb 1> OF CrlMb 

preorder 

t l in h 
rl in~ POINTER 

CURT~.; 

PRDC ( p POINT ER>; 
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Apcendix E SPRITE COOED EXAMPLES lCon1inuedJ 

IF 0 -,- = n i l 
fHEN 

out.string 
preorder 
preorder 

F I ; 
CORP; % pre order 

inorder 
PROC ( p POINTEfO; 

I F p .., :: n i l 
THEN inorder 

~ut.strin~ 

inorder 
FI; 

CORP; % in or d'e r 

postorder 
PROC ( o POI Nf ER); 

IF 
T rl EN 

FI; 
CORP; 

enter 

o -.=nil 
oostoraer 
postorder 
put.strinq 

% oostorder 

<p@.info); 
<o@allinl<H 
<p@.rlinl<l; 

<p@.llinf.:); 
<p@.info); 
<p@.rlinl<H 

(O@ollinJ<); 
<o@.rlink>P 
Co@.info); 

PROC <p VAR POINTER>; 
VAR ch STRING <1) OF CHAR; 

~canner.get_ch <ch>; 
put.string <ch); 
IF ch'"'="." 
fHEN fENERATE EXTERNAL p; 

p@.info :::::. chi 
en.t er < p@. l l in~ > ; 
enter <p:;J.rlinl<); 

ELSE o :=nil; 
Fr; 

CORPi % P.nter 

traversal 
P ROC; 
VAR root POINTER; 

out.strino C" nJ; % See Aooendix H. 
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/ 
'·" . _,,.,,,. 

\ 

Aooendix E SP RI TE C 0 0 E D EXAMPLES < Co n"t i nu e d > 

IF D ~= n i l 
THEN 

out.string 
oreorder 
oreorder 

FI; 
CORP; % oreorder 

inorder 
PROC ( p POINTER); 

IF p ~- n i l 
THEN inorder 

put.string 
inorder 

Fr; 
CDRPi % inc rd'e r 

ocstorder 
PRDC < P PDINTERH 

IF 
TrlEN 

FI; 
CORP; 

enter 

o ..,= ni l 
oostoroer 
postorder 
out •. string 

% ocstorder 

<o@.info); 
<o@.llink); 
<o@.rlinl<li 

Cp@.llink}i 
<p@.info); 
<o@.rlinl<>; 

<o@.llink); 
<o@.rlink>1 
<o@.infoH 

PROC <o VAR POINTER>;· 
VAR ch STRING <t> OF CHAR; 

~canner.9et_ch <ch); 
out.string Cch); 
IF ch..,="." 
TrlEN EENERATE EXTERNAL oi 

o@.info := chi 
enter <p@.llink); 
enter Cp~.rlink); 

ELSEo:=nil; 
FI; 

CDRPi % enter 

traversal 
PROC; 
VAR root POINTER; 

· out.strina C" "); % See Aooendix H. 
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Aooendix E SPRITE CDOEO EXAMPLES CCcntinued> 

enter 
put.eel 
out.string 
preorder 
put.aoli 
put.strina 
inorder 
out.eel.; 
out.strinq 
po~torder 

out0eol 
CORP; 

DCM 

Croot) 

('' "); 
<root) 

, .. "); 

<root> 

( .. "' ) ; 
<root) 
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Aooendix E SPRITE COOED EXAMPLES CCcntinued) 

enter 
out.eoli 
out.strin9 
oreorder 
out.aoli 
put.strin9 
inorder 
put.eoli 
out.strin9 
postorder 
out.eat; 

CORP; 

DCM 

<root); 

( .. ") ; 
<root); 

( " .. ) ; 
<root); 

( .. "); 
<root); 
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Appendix F RESERVED 'tlO RD~ 

Reserved words establish tbe structu~al and semantic 
context cf the prooram. Reserved wordE and their reversed 
scellinas are used to brac~et parts of certain constructs 
<e.o.,, WHILE. condition OD natement list onn. Res.erved 
words may not be used as data tyoe ndmes. The reserved 
words are: 

Alf AS ELIF LE:'~GTH 

ALL EL!: E LOCAL 
AND ENT RY LOOP EX IT -A [\ty - ONE ·- BIT - IN E N V _ 0 E P OJD E N r MACRO 
ARRAY EPS.ILON M.'\fCHES 
ASSERT ESAC MAX 
BINARY EXTERNAL MIN 
B Ir FAIL MOC 
BOOLE: AN FAILURE MOD 
CASE FI NO_ ONE BIT - rn 
CE I) FILE NSP 
c 0 t1 FI ND OD 
CONST FOR OF 
COHP FORWARD OR 
CURTS FROM UR CAM 
DATA LEN ERA TE ORDERED 
DEC CORP OVER 
DELTA IF OVERLAY' 
DESCOJDINC:, IN PACKED 
DISPLAY INTO PORT 
ONfF I <: PROC 
DO I\ N 0 ~J PRUCUS_f\ UN 
DOM KNOWS PRUG 
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PTR 
RANGE 
REM 
REMAPS 
RETUHN 
REfURNS 
SET 
S.rli\RES 
SIZE 
~TATIC 

STRING 
S·TRUC 
SYMBOLIC 
TrlEN 
TO 
TYPE 
UNIV 
UN rIL 
US INC 
VALUE 
VAR 
\H Trl 
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Apoendix G SUGGESTED SPRITE COOINC CONVENTIONS 

( • 1 INDENTATION 

ro make the logic of a crogram more readable the contents 
of that oroorarn•s units should he approoriately iHdented to 
reflect their structure. 

The brac~etinp oairs: PROC - GORP• MOO - DOM• DEC 
and PROC - CORP should always be lined un. 

In the MIO <outside DEC bloc~sJ and in SPRITE code <outside 
a PROC), the wordE: TYPE• CONST, DATA and SH~RED also must 
be tined up. 

In a MIO DEC bloc~, the words: TYPE• CONST and DATA are 
indented 5 spaces. In a SPRITE PROC. the words: SHARES• 
VAR• TYPE and CONST are also indented 5 spaces. 

Key word~ must be ali9ned on the same maroin and thin9s 
t~at they brac~et must be aoorooriately indented. A 
ccnstant indentation of five soaces has been aqreed to for 
all constructs. 
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[;. 1 INDENTATION <Continued> 

Fer example~ 

IF xxxx 
THEN 

xxxxxxxx 
EL~ E 

x )( )( )( )( )( )( )( )( 
FI 

or <usin9 indent of 5 spaces> 

CASE uxx 
IS l 1: 

)( )( )( )( )( )( )( )( 

OR lz: 
)( )( x )( i( )( )( )( x )( 

ELSE 
)( )( x )( )( 

ESAC 

Tc allow easy chan9es to their lists• the ~eywords: DATA, 
SHARED• VAR• SHARES; TYPE and CONST should be on lines by 
themselves. The ~eywords. THEN• ELSE• DlJ• ODr DEC .. CEO,,. 
COMr MOC and the case labels followina I~ and OR should 
also be on lines by themselves. 
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SPACING 

Tc make 
liberal 
special 

individual lines easier to read,. there should be a 
use of blanks. Jhis is especially imocrtant around 
symbols• after commas• before oarentheses§ etc. 

Trere should be only cne ~·tatement per l.ine. 

Bcolean conditions in If,. l~Hilb· •ate., ~hich 

anythino more comolex than sirrple boolean variables• 
have the conditions divcided uc one per line. 

involve 
shculd 

As a ceneral rule. ~hen it becomes necessary to solit an 
exore~sion across more than one line, the ooerator er 
symbol at which the split occurs oo~s on to the second line 
with the rtist of the expression. 

B l a n ~ l i n e s ,s h o u l d b e u s e d 
statements. For example, 
SHARES; between the SHARES 
and the statements; and 
C ORP-0 

to separate di st inct orouos of 
between the oroc headin9 and any 
anc any VA Rs; between the VA Rs 

between the statements and the 
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G.2 SPACING 

Tc make 
liberal 
soecial 

individual lines easier to read, there should be a 
use of blanks. This is especially imocrtant around 
symbols, after commas, before parentheses, etc. 

Ttiere should be only one statement oer l.ine. 

Bcolean conditions in IF, WHILE, etc., ~hich·. 

anything more comolex than sirrole boolean variables, 
have the con d it i on s di v 1'd e d u o one per l i n e. 

involve 
should 

As a general rule, when it becomes necessary to solit an 
expression across mere than one line, the ooerator er 
symbol at which the ~solit'occurs aoes on to the second line 
with the rest of the expras~ion. 

Blank lines should be used 
statements. For examole, 
SHARES; between the SHARE~ 
and the statements; and 
CORP. 

to separate di st in ct 9roups of 
between the oroc heading and any 
and any VARs; between the VARs 

between the statements and the 
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PROCEDURES IN SPRITE 

ALL proc3dures will be declared FORWARD. 
ooss.ible to write and read the module 
fashion. 

This will ma~e it 
in a t 0 p do 1<1n 

Each actual procedure name wilt be set off in a box tor 
ease of reco9n1tiono IA model in an editor file should be 
available.> The orocedure name should also be repeated 
after the CORP as a comment. 

Parameters Cand RETURNS> should be written one to a line 
ard commented if there is the sliohtest doubt what they are 
used for. 

Follow in() the procedure's header• there should be a full 
description of ~1hat proces.!' this orocedure performs. 
stould include any railroac syntax diaqrams as well 
written description. 

This 
as a 

Any SHARES statements should ~ave their data bloc~ nameE 
one per line, note the usage of that data block and where 
it orioinated. 

Variables should be declared cne oer line and have their 
usaae documented if the names are not exactly d~scrictive. 

Groups of statements within the procedure which perform 
scme sub-function should be seoarated by blan~ lines ancl 
their method or function should be documented. 
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G.3 PROCEDURES IN SPRITE 

ALL procedures will be declared FORWARD. 
oossible to write and read the module 
fashion. 

r hi s w i l l m.a k e i t 
in a too do\oln 

Each actual procedure name will be set off in a box for 
ease of reco9nition. <A model in an editor file should be 
available.> The orocedure name should also be· reoeated 
after the CORP as a comment. 

Parameters Cand RETURNS> should be written one to a line 
and commented if there is ·the sli!lhtest doubt what they are 
used for. 

Fellowing the procedure's header, there should be a full 
description of what process this orocedure performs. This 
srould include any railroac syntax diagrams as well as a 
written description. 

Any SHARES statements should rave their data block names 
o n e o e r l i n.e , no t e t h e us a g:e o f .: t ha t d at a b to c ~ an d . w he r e 
i t or i 9 i n a t e d • 

Variables shouta be declared cne oer line and have their 
usa9e documented if the nam~s are not exactly d~scriotive. 

Groups of statements within the orocedure which perform 
scme sub-function should be seoarated by blank lines ana 
their method or f~nction should be documented. 

"THE: INFORMATION CONTAINE:D IN THIS DOCUME:NT IS CONFIDE:NTIAL AND PROPR!E:TARY TO O!URROUGHS 

CORPORATION AND JS NOT TO BE: DISCLOSE:D TO ANYONE: OUTSIDE: OF 8URROUGHS CORPORATION WITHOUT 

THE: PRIOR WRITTE:N RE:LE:ASE: FROM THE: PATE:NT DIVISION OF BURROUGHS CORPORATION" PAS 1968•1 REV S-:3 



1983 9992 

Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

82000/3000/4000 
SPRITE REFERENCE MANUAL 

REV.A PAGE 220 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

G • t, MEANINGFUL NAMES 

All name~~ sbould explain 
represent. This should be 
getting carried away in 
necessary that module and 
function. 

the usaae 
as exact as 

or function they 
possible without 

It is esoecially 
reflect their 

name length. 
prccedure names 

T Y PE names. s r o u l d be f u l l y des c r i .o t i v e • Po i n t er s to types 
and the should be descriptive ~f both the type pointed td 

fact that the type is~ oointer, i.e •• CHAR_PTR. 

SYMBOLIC identifiers should reference the parent type's 
name or some abbreviation of it. For example: 

NOTE: 
tend 
w rich 

TYPE 
SYMBOL = ~YMBDLIC 

sym_addoo,. 
!'ym~suboo 

) ; 

With field names .. don't oet 
to be several reouired to 
makes for tong qualification 

too flowery as there 
9et to the field needed 

seouences anyway0 
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G.5 

(; • 6 

MODULES IN TrlE MIO 

Tbe module descriotions ~houla be 
by module nameo 

arrancied alphabetically 

Ea c h procedure should be on a separate l i n e an cf doc.um en t e d 
as to its usa9e. Each parameter of a procedure sh6uld be 
or a separate line• and should be commented as necessary. 

Example: 

read 
MOO 

read card PROC <card_imaae STRING (80>• 

COM 

MOC> 
ll 0 H; 

OPT/\ RLOCK~ 

eof_fla9 BOOLEAN); 

Cle ts t be next in ou t record 
and raturns it in card imaoe. 
Wben end of file occurs, 
eof flaa is set true. 

Tbese should be arranoed alphabetical by blcck name. The 
variables should be given one per tine and documented as 
nEces~ary. 

f~e names of the variat)les in the data bloc~ should reflect 
t~e ·name for the data bloc~ or some abbreviation of it. 
This·is to as.si~t in 'deterrninin9 which data bloc~ a 
VEriable used in a orocedure is shared from. 

E x a rn p t e : 

error ccunter 
OATA 

error_count 0 •• mJx_errors + l .- o; 
% # errors detected 
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(- • 7 KNUWS LIST~ ANO DEC - CEO GLOCKS 

D u e t o t h e n e c e f s i t y o f h i d i n 9 a s 111 u c h i n f o r 111 a t i o n a s 
possible, there will be extensive use cf comprehensive 
~NOWS lists. DEC CEO blocks should be used to 
encapsulate inter deoendent constants7 types and data 
blocks under one KNOWS liFt. 

The Kf~fJWS list itself should be in(1ented as shown below and 
should have only .6ne module name oer line for easy chanqes. 

Examole: 

DEC 

CE Di 

{ 

module oner 
module.._two 

; ~NOW 

% input file buffer information 

CON~.T 

inout size= uo; 

TYPE 
INPUT LINE = STRING 

inout_buf fer 
01\ TA 

in ou t s i z e ) i 

input_ l i ne INPUT LI N f : = •·· % " ; 
% to force first read 

NOTE: Thin9s in DEC-CED bloc~s are indented to set them 
off. Names should show tbe inter deoendencies <i.e •• 
'input• above>. It would probably be useful to oroanize 
tbe OEC blocks alphabetically by this inter-dependent name. 

TYPE!:> ANO CON~TS 

Within a KNOWS t ist or a DEC bl.ock, multiple type or 
ccnstant identifiers should be arranged alphabetically. 

Within each level forced by KNOWS li~ts or the compiler's 
predefinition requirements, the type and constAnt names 
st'ould be arranqed alohabetically. 

•
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Appendix H 

rl • l 

Certain standard module~ are provided with the SPRITE 
lanouage System as intrinsics. These include arm• 
binary_convertr comparer debLg <various flavors>• dbwriter 
err <two flavors>• move• orint• put• readcd and trace. 
Calls to scme of these intrinsics are generated imolicitly 
by the SPRITE compiler. 

When SPRITE generates an implicit 
mooule name 

call to an intrinsicJI' it 
use~. the intrinsic's instead of an actual ICM 
name. 

I~fRINSICS INTERFACE 

l i e x p l i c i t c a l l s t o t h e s, PR I TE i n t r i m. i c s a r e to be 
their MID descriotions must be embedded in the user's 
Ir the followina MIO descriotions of the intrinsics• 
ccmments describe the functiors of the module~. 

made .. 
MI 0. 

the 
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H. l INTRIN5ICS INTERFACE <Continued) 

arm 
MC D 

DOM; 

I N T R I N S I C 5 

% 
ENV_OEPENOENT 

processor_and_trap 

SPRITE mod u l e : arms the program. 

PROC <error_handler_oroc_otr VALUE PTR TO PROCJ; 

% This routine coes an arm BCT and enables the 
% accumulator trap. If any type of error happens• 
% tha specified procedure is called. Information 
% abo~t the error is in 'arm parameters' data bloc~ 

oet error_messa9e PROC Cdisolay_error_messaoe &OOLEANJ 
liETURNS ~·TRI NL c 100); 

% This routine determines the ~.pacific type of 
% error that haooened and returns an error messa~e 
% describinc the error. If requestedJ> it will 
% disolay this error messaoe. 

binary_convert 
MOO 

to_decimal PROC <hex CJNST UNIV HEXAOECMAL. 
dee VAR UNIV DECIMAL>; 
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H. 1 INfRlN$IC~ INTERFACE <Continued) 

to~binary PROC Cdec CUN~T UNIV DECIMAL, 
hex VAR UNIV HEXADECIMAL); 

% WARNINC-i: Parameters other than binary or 
decimal may produce unpredictable 
results!!!! 

DOM; 

compare 
MOD 

do_compare PROC tir~t field COMPi\RE_STRING .. 
COMPARE ~TR!NC:) 

DOM; 

second field 
RETURN~ 1. .4i 

% compares tL-.'O 11ariable lenoth strin9s 
% and return~:: 

% 1 it first < second 
% 
% 

2 if first = 
if first :;; 

second 
s.econd 
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H. 1 INTRINSICS INTERFACE <Continued> 

debuo % 
% 

SPRITE module to handle various types 
of pro9ram debu9ain9 actions such as 
monitorino. tracina, dumoina, etc. 

MOO ENV DEPENDENT 
% 

enter PRUC r debug_mod_and_oroc_name VALUE 

% SPRITE generates calls to this 
% routine at procedure en.try 
% points. 

~TRING < 49> ) ; 

statement. PROC stmt location VALUE POSITION INFO>; 

OOMi 

% SPRITE aenerates calls to this 
% routine at statement mar~er 

% points. 

exit PF'iOC; 

% S P R I T E ~re n e r a t e s c a t l s t o t h i s 
% routine ~t procedure exit 
% points. 

summary PROC; 
% SPRITE generates one call to this 
% procedure just before the stoo 
% run scr} This Procedure orints 
% any 5ummary debu9oin9 information 
% which i~. required. 

error Pr~oc; 

% The debug version of ~rr.er~cr 
% ci:ll ls this routine whenever a 
% oroqram error cccurs. This 
% routine prints any information 
% about the error. 

i n i t i a l i z e P R 0 C; 

% SPRITE cienerates one call to 
% this 'procedurE ·at the beainnin!) 
% of the orooraw. This routine 
% does debuc initialization" reads 
% input specifications" etc. 
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H • 1 £NfRlN5ICS INTERFACE CCo~tin~eaJ 

dbwrite 
M 0 D 

% 
% 

SPRITE\mo(JUle to print infcrmatfon as 
a cebucqinp aid. 

number PfWC label for_numbar OB STR 
number_to_print VALUE 

- 99999999999999999999999 
+ 99999999999999999999999 

% This routine adds your label. a 
% blan~• the nuwber" and a semicolon 
% to the curre~t debu9 line. 

strin9 PROC label.::,for_strina 
st r i n a to . .:_ pr i n t 

OB_s TH • 
OB TR > i 

% This routine adds your label)' a 
% blan~. the second strino, and a 
% semicolon to the debua line. 

boolean PROC label for_boolean 
boolean_to_pr1nt 

DB ST R " 
V/.\LUE l:lOOLEAl-J 

hex Pf·<DC 

% 
% 
% 
"t 

T h i s routine adds your label; a 
b l a nl< J' the clearteid value ot 
the boolean. and a semicolon 
to the current de bu a l i n e • 

OB STR ,. l abet for _hex 
h e x _ t o _ o r i n·t UNIV OB_HEX_~TR J; 

% This routine adds your label" a 
"t blank, the cleartext value of 
% the hex strin9, and a semicolon 
% to the current debuo line. 

ebcdic PROC label_for_ebcdic DB_STR • 
ebcdic_to_pri~t UNIV OB_STR ); 

% This routine adds your label, a 
% blan~' the ebcdic strino• and a 
% semicolon to the current line. 
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H • l INTRINSICS INTERFACE <Continued> 

D l1 M ; 

err 
MOO 

0 l1 d; 

eol PROC 
% This routine prints all of the 
% inforrnaticn in the current debu9 
% line. 

% SPRITE module which handles run-
% time detection cf certain. tyoes of 
% orooraffi errofs as defined by the 

error PRGC 
% compiler. 

rnodule_name 
locator 
tyoe_of _error 

STRINC: ( 2 4} , 
VALUE 
VALUE 

POSITION INFO,. 
RUNTIME ERRORS); 

% This routine crints the error 
% messaoe cons1stino of where the 
% error was detected <module, 
% rec#, and line.01> and what the 
% error ;1as. 
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rl • 1 l~TRINSICS INTERFACE <Continued) 

f_dh~irite 

M 0 IJ 
% S~RITE module tc print information 
% as a debu99ina aid. 

·number % This routine adds your label, a 
% blan~• the number. and a semi 
% colon to the current deou9 tine. 

, PROC c label_fcr_number OlJ..:.5TH " 

~tr i na 

PROC 

boolean 

PROC 

· hex 

PHOC 

ebcdic 

PHDC 

eo l 

rrrnc 

0 [Ji.1 ; . 

number_to_orint VALUE -99999999999999999999999 •• 
+99~99999999999999999999 ) 

RETURN~ BOOLE./IN: 

% 
% 
% 

label_for_strino 
s trin9_to_pr int 

RETURNS UOULEAN; 

% always returns "true" 
% max int 

This routine adds your label• a 
blan~. the second strino, and a 
semicolon tc the debuo line. 

08_STH • 
08 _s TR ) 

% always returns "true" 

This routine adds your label, a 
a b l a n ~ J> t h e" c l e a r t ex t v a l u e o f 

% the boolean. and a semicolon to 
% the current debug tine. 

label for boclean OB_STR , 
bciolean_to_nrint VALlJF: OOOL'E1\N' 

RETURN5 BOOLEAN; % always returns "true" 

% 
% 
% 
% 

lab el_ for _hex 
hex_to_orint 

RETURN~ BOULEAN; 
% 
% 
% 

label_for ebcdic 
ebcdic_to_pr int 

RETURNS ooaLEAN; 

% 
% 

RETURNS BOOLEAN; 

This routine adds your label. a 
a blan~i> the cleartext value of 
the hex strino, and a semicclon 
to the current debu9 line. 

OB_STR , 
UNIV OB_HEX_STR ) 

% always returns "true" 
This routine adds your label• a 
blan~. the ebcaic strina, and a 
semicolon to the current line. 

DB_ST R , 
UNJV OB_STR ) 

% always returns ntrue" 

This routine prints all of the 
information in the current debug 
l i n e. 

% always returns ~true" 
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H. 1 INfRINSICS INTERFACE <Continued) 

rn o v e 
MOO 

DOM; 

print 

do_mcve PRUC ' module_name 
etatement_number 
sendin0 field 
r e c e i v 1 n q._ f i e l d 

STRINC C24) , 
0 •• 99999 , 
i'1DVE_~TRING P 

MOVE STRING ); 

% moves Cleft justified) a variable size 
% s t r i n o f r o 111 t r a t h i r d a r g u m e n t t o. t h e 
% fourth argument. Arauments one and two 
% specify the incdule nam ··and·node number of 
% the statement oerfcrmino the move. 

MOO ENV DEPENDENT 
% 
% 

BPL mocule to handle orinter 
output. 

tine PROC oaoer_motion_to_u~e 
line_ to_or int 

VALUE PR FAPER MOTION • 
PR LINE ); 

% This routine i::rints.the line 
% with the ·aoorooriate oaoer 
% motion. 

orint:_line f'ROC paper_motion_to~use 

line_ to_or int 

% This routine is the old 
% interface to the PRINT 
% module. OU NOT USE!! 

VALUE CHAR • 
STRlNC C132) H 
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H. 1 INfRINSIC~ INTERFACE <Continued) 

dip PROC n r o f l i ·n e s _ t o s ~ i p VALUE 0 •• 99 ) ; 

% This routine ski~s the 
% number o:f lines soecifiea;-
% or to th~ top of the next 
% paae. 

end_of _pa9e PROC; 
% This routine inhitlits any 
% other liMes frcm beina 
% printed on the current 
% paae. 

cha;;.oac;e_nr PRDC oaae nr_of_next paae 

% This routine chanaes the 
% pa9e number of the next pa9e 
% to the specified value. It 
% also stops any more ljnes 
% from beina put on the current 
i: pa a e. 

VALUE i •. 9999 ); 

cna_oac;e size PRDC ~( nr of lines cn_onae VALUE 

lo This rout.ine chancies the 
% number of: lines which are 
% orinted tj~ a oaae. 

chg .. flle id PROG new_fi le id 
new_ mGI l t i t i l e i d 
soecial_forms_required 

VALUE. 
VALUE 
VALUE 

% This routine chancies the file 
% IO and special form~ flao of 
%. the print_ file wheh· closed. 

oet ti le id PROC r e a l f i l e ...:. i d 
real_multi file id 

% This routine obtains tha file 
% IO of t~e print file. 
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H.1 INTRINSICS INTERFACE <Continu.ed) 

hex PROC hex strino_to add UNIV PUT 

% This routine apoends the clear 
% text value of the hex str in~ to 
% the end of the current line. 

HEX >; 

blan~s PROC chars to_sl< ip over VALUE o •. uz ); 

% This rou'tine s~ips over.the 
% specified number of characters 
% in the current line. 

eol PROC; 

% This routine rrints the current 
% line. 

ne1.i oaoe PROC; 

% This routine mar~s the current 
% pa q e as 'be i n 9 f in 1 s he d. 

adv_to_col PROC column to_advance_to 

% fhis routine ffiovas ahead <if 
% not past in to the soeci fied 
% column in the output line. 

()O_to_col PROC column_to oo_to 

% This routine rroves <in either 
% forward or backward direction> 
% to the specified co tumn in the 
% outout line. 

ch9_line size PHDC ne1; line t,.Jidth 

% This routine chanoes the ~idth 
% of the cutout line. 
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rl • 1 INTR1N~IC~ INTERFACE <Continued> 

DOM; 

put 
MOO 

close PROC: 

% This rcut ine closes the out
% put printer file. 

oet lin date time PROC Cclate of listina VAR STRINc, (9) " 
% <dd MMM yy> 

time_of listin(l VAR STRINC <10) ); 
% <hh:mm a.in.lo.mo) 

% This routine cbtains the date 
% and time which apoears on the 
% f i r s t p a9 e - h e ad er l i n e • 

9et real d~te_time PROC <current_date VAR ·STRING < 9) " 
% <dd MMM yyl 

current time VAR STRINC <10) ); 
% Chh:mm a.m./c.m. > 

% This routine obtains the 
% current date and time from the 
% MCP. 

% S~RITE module to format lines. 
ENV_DEPENOENT 
string PROC strino_to add PUT STR ); 

% This rcutine aooends the strinq 
Z to the end of the current 
% line. 

number PROC number_to_add 

container ize 

- 99999999999999999999999 
+ 99999999999999999999999, 
of nr VALUE 1 •• 132 ) ; 

% This routine appends the num~er 

% to the end of the current line. 
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H. 1 INTRIN~ICS INTERFACE <Continued) 

DOM; 

bac~uo PROC? 

% This routine deletes trailino 
% blanks from the end of the 
% output line. 

c ho i n d e n t a t i o n P R.0 C ( n o r m a l t i n e.- i n d e n t 
ovErflow_lfoe indent 

VAL UC o •• 13 l P 

'VALUC o •• 131 ); 

% Th i s r o LI t in e ch an o es the values o'f t he 
% indentations for beth normal lines and 
% for overfloi,1 lines <print'ed without an 
% explicit call on •eol 1 ). 

readcd % 
MOO ENV DEPENDENT % 

B PL mo cu l e t o 9 e t i n o u t c a r d· i m age s 
from either a card dee~ or an 

DOM; 

read_card PROC 
editor file. 
next_card imacie 
end_of_file_found 

VAR 
VAR 

% This routine obtains the next 
.% card ima9e fro,11 the input file. 

s T RHJC- urn) I' 

BOOLEAN ); 

oet id PROC name_of_input_f ilS 
is an editor file 

VAR 
VAR 

:::,TRINC1 <6> J' 

BOOLEAN ) 

% This ro~tine returns the file 
% id and whether the inout comes 
% from an ecitor file or net. 

close PHOC; 

% This routine closes the input 
% file. 
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rl • 1 INTHINsrc~ HJTERFACE <Continued) 

trace 
MOO 

% RPL module to start/stop 

orogr;,im .PROC 
% tracina. 
turn trace_on VALUE BU OLEAN 

% This routine starts or stops 
% tracinci1 as scecifi.ed. 

on with limits PROC ( startinq_address 
limitinc addres~ 
startin9_se9ment nr 
limitinq seqment nr 

VALUE 
VALUE 
VALUE 
VALUE 

) ; 

o •• 999999 , 
o •• 999999 p 

o •• 999 , 
o •• 999 ); 

% This routine does a start trace BCJ ~ith the 
% soeciffed parameters. You may limit trace cutout 
% lines by settin9 aoorooriate values. 

DOM• 
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rl • 2 INTRINSICS CALLED IMPLICITLY 

Scme intrinsic calls are oenerc1ted imolicitly by the SPRITE 
compiler dependinq on certain conditions in the source 
proaram or certain options orcvided by the user in the 
s cur c e pro cir am or in the 8 ind er ~ o ec it i c at ions • T hes e 
conditions and options are described belo~1: 

~.QrJQ.i!iQO 
!H QQJ; i.QJJ 

run-time error 

debug specified 

calls to dbwrite 

variable lenqth move 
of >100 dioits or 
characters 

variable lenpth compare 

assignment stat8ment 
or operr'ltion with 
mixed binary·. and 
decimal ooerands 

lD1rio~i£ 
~2UsH! 

err 

debuo 

db1;rite 

move 

com rare 

Q!h~r 1Dlrio~i£~ 
. {;.£!11.st£1 

orint" stop 

arm, errr print, put 
r .ea d c d and t race 

out, orint 

none 

none 

convert.to~binary 
and lo r 
c c,n v e r t • t o _ d e c i m a l 

A run-time error c~ll is al~ays rrenerated fdr a CASE 
statement without an ELS[' clause, ,ASSERT statements whose 
exore=sions are falses> rind ':at the end of functions with no 
return value. 

If the bounds~chedinl'.l <BOUNDS> option <see Aopendix I, 
Section 5.4) to the S~RITE ccmpiler is set• a run time 
error is sorret imes c;enerat6t1 for c.cerc ions and casts 
irvolvin9 range cheC~ino.. or subscripting with an 
expression that is no~ a cohstant. 

C.alls to the debuq module are oenerated if the debuq ootion 
is ~et within the Binder Specifications. 

"THE INFORMATION CONTAINED lN THIS DOCUMENT 15 CONFIDENTIAL AND PROPRIETARY TO BURROUGHS 

CORPORATION AND rs NOT TO BE DISCLOSED TO ANYONE OUTSIDE OF 8URROUGHS CORPORATION WITHOUT 

THE PRJOR WRITTEN RELEASE FROM THE PATENT D!V!S!ON OF !3URRO\JGHS CORPORATION" PAS 1968•1 REV 6•73 



Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

82000/~000/4000 

SPRITE REFERENCE MANUAL 

19133 9992 

REV. A PAGE '1,-

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

INTRINSIC~ USED EXPLICITLY 

Intrinsics m&y be callea exolicitly by the SPRITE program. 
A soecification of the' intrin~ic module must then be 
included in the MIO description of the user's oro~ram. An 
i~ter-module call r i.e. rrod.cro£l in the ~PRITE source 
prcgram may be used to explicitly call the intrinsic. The 
module naweP orocedure nameP carameter types. and return 
value are checked according to the MIO specification. 
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SUMMARY OF HOW TO MINIMIZE GENERATED RUNTIME ERRORS 

1. Include ELSE clauses in CASE statements. 

2. Comment out ASSERT statements. 

3 • Ma~e a fiETURN statement be the last statement in a 
function. 

4. Don't use variable lerqth objects. 

5. Don't use variable intjices into arrays where bounds~ of 
index's type are either lower than or higher than' the 
bounds of the array. 

6. Don't use variable substring offset whose type includes 
values less than L. 

I. Don't use GENERATE.EXTERNAL. 

a. Don't use J HlEHHEkP. 

9. Don't move a strinr{ to a string of a smallersize. 

10. Don't have oossib:ly ooertapping operands unless 
identical. 

11. Don't use strinC:J to di-splay conversions. 

12. Don't move operand to operand of differin~ boundso 
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Aooend1x I 

This apoendix describes the SPRITE lanouaoe compiler •. based 
on the 82000/3000/4000' ~PR1TE lanouage• which produces 
machine lanaua9e oroorams for use on BZ000/~000/4000. 

Features marked with an asteris~ (*) are not available on 
t~e current release cf this product on the field software 
r e l e a s e t a p e a s o f t h e i s s u e a f t h i s s p e c i f i c a t i o n r e v i ~· i o n 
l eveL 
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PRODUCT SPECIFICATION 

Ti t le 

Compiler Control Imaoes 

r i t le 

82000/3000/4000 EDITOR Prooram 

82000/3000/4000 SPRITE lan9uaae 

Tyµe 3 ICM Product Spec 1f icat ion 
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Ll §f~EB8b llE~~BlfllQ~ 

The SPRITE compi ter produces Indeoendently Compiled Modules 
C ICMsJ to operate with the BZC00/3000/4000 BINDER. 
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I. 2 

I • 2. 1 LJINGUAGE 

The lan9ua9e acceptable as inout to this 
82000/3000/4000 SPRITE lancuage. <~ee 

comoiler is the 
82000/3000/4000 

SPRITE Languaoe P.S. #1962 6951.) 

INPUT 

Tre compiler uses one or more source input 
comoleteP uodated SPRITE oropram. All 
expre~sed in the EBCDIC character set. 

files to ma~e a 
input files are 

Dis~, dis~pack, or maanetic tape can be specified as source 
lanouage inout media for a single inout file or for a 
master tile. Punched cards may also be used as a single 
input file. 

If two input files are used, the comoiler mer9es them on a 
sequence number basis. 

Records of input files are 80 bytes in length. 
dish diskpacb or magnetic tape is bloc~ed 9. 
of each so-byte record is 72 characters 
information in columns 1 thrcuoh 72 and an 
character sequence number in columns 73 to RO. 

Inout from 
The format 
of source 

optional 8 

Source input can also be an 
diskpack. EDITOR. files may be 

EDITOR file on dis~ or 
used for the update and 

files are unbloc~ed. <See 
Specification.> 

master file input. EDITOR 
82000/3000/4000 EDITOR Pro9ram 

Full upper and lower case character set input is required. 

SPRITE lar9ua9e source text ~hich is common to several 
programs may be stored on dis~ or dis~aac~ as source 
library files. One or more library files may be included 
ir a oro9ram by use of INCLUDE CCI commands. A library 
file may be an EDITOR format file or a file with record 
len9th of 80 bytes and bloc~ed 9. 

The ~PRITE comciler uses the values of switches 2 and 6 to 
determine the hardware type of the orimary inout file. If 
the value of skitch 2 is initially Q, then the value of 
s~itch 6 is moved to switch 2. The value in switch z is 
then interpreted as follows: 
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L2.2.Z 

I. 2. 3 

ErQ2C~ill lD§~I!~ <Continued) 

l - orimary file is an editor file en dis~ 

3 - primary file is an editor fi l0 on pac~ 

others- primary file is a card file 

If an editor file is used .. a file equate must be suoolied 
which equates the EDITOR internal file to the desired 
external file. 

OUTPUT 

Ar updated master symbolic output file .. acceptable as input 
to the SPRITE ccmpiler• may be created by use of the 
control card option NEW. This file may have a record 
lenath of HO bytes and be blocked 9,. or it may be an EDITOR 
format tile. Source lanaua9e output media may be dis~ .. 
dis~oac~ or ma9netic tape. 

Listin~s providea by this comr;iler include: 

Diagno~tic messaaes 

Inout source tanauage <may be inhibited} 

Indication of inserted• replaced .. or deleted source 

Generated codeP in ICM format Cupon request) 

Summary information 

Cross reference listina <upon request> 

Listings to be orinted recuire an output device capable of 
full upper and lower case outcut. 

The ICM 9enerated is written to disk. 

ICMs can be ootionatly written to diskoack. 
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I.Z.3.6 

In a multiprooramming environment. to identify source 
prooram files uniouelyr it may be necessary to use label 
eouat ion statements. fhe internal file names and external 
file-identifiers for ~PRITE files are: 

Internal 
File-name 

CARD 

EDITOR 

SOURCE 

NEl'JSOU 

LINE 

ICM 

External 
Fite-IO 

CARD 

EDITllR 

SOURCE 

Nm sou 

LINE 

ICM 

Function 

Uodata card inout. 
Default device is card 
reader. 

Update EDITOR in PU t • 
Default device i s di s ~ • 

Source pro a ram inputo 
Cefault device i s di s ~ • 

Updated source proaram 
Default device is dis ke 

Printed out out listin9. 

ICM f i le • 

outout. 

Fer example• to chanpe the external file-identifier of an 
ICM file ... the label equation card used is: 

?FILE IC~= <file-id> 

where <file-id:i is a unique file-identifier of 6 characters 
or fewere 

lCMs produced by this compiler conform to the Type 3 ICM 
Product Saecif ication P.s. #1962 7009. 

T~e followinq comoile time facilities are available: 

A. Syntax error messaqes are printed followina the 
line in error. A pointer indicate!' the location 
of the error. 

G. Optional warnin9 messaaes are printed followinq 
the line to which they apply. A pointer indicates 
location of the possible error. 
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C. Vdrious informational me~sages are printed. 

o. No ICM is 9enerated if syntaK errors are present. 

All error messaoes are soEcific 
determine the cause of the error. 

and are sufficient to 

5 
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I. 3. 1 

I.~. 2 

I. 3. 4 

COMPILE SPEED 

The compiler compiles source lanouaoe modules at 
approximately ~00 to 150 card images oer minute. Module 
Irterface Descriptions are compiled at 500 to 1000 card 
irraaes per minute. Compile soeed is oroportional to 
additional main memory and inversely prooortional to the 
size cf the source prooram. 

COMPILER SIZE 

The miniffium main memory requirement of 125 K bytes is 
sufficient ·for all compilations. Campi le speed on large 
0 roqrams is improved if additional main memory is oiven. A 
maximum of 500 K byte~ of main memory can be used. 

MEASURE OF OBJECT PROGRAM EFFICIENCY 

The code produced by the compiler has an execution 
efficiency comparable to that produce cl by other 
82000/3000/4000 compilers. 

CCNOITIONAL COMPILATION 

The code generator of the compiler detects the oresence of 
unreachable code in certain situations and is able to 
suopress code aeneration. fris suppression is transparent 
to the user. Example situations are when comoilation ta~es 
place for a CUN~T expression tested in IF_TrlEN_ELSE 
statements• in the selector expression of CASE statements• 
WHILE looos and FOR statements. 
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I. 4 

L 4 .1 

L 4. 2 

E: ~1!!BQ~t:!t:!:H 

HARDWARE ENVIRONMENT 

The minimum hardware reciuired for use with the compiler is: 

s2ooonooo11.ooo 
Processor 

Main Memory 

Ois~ or 
System Memory 
for wodfites 

Card Reader .. 
or S PO 

Iriout Device 

Nust have extended address 
·functions. 

lZS 1\ bytes for the compiler. 
Plus MCPVI requirements. 

360 i' bytes for 1000 tine 
pro or am. 
The requirement increases 
in incrementF of 360 K bytes 
per 1000 lines. 

1 for control card. 

1 of the input devices specified for 
the source orogram l~ection 2.2>. 

Optional hardware which may be usecJ with this comoiler is: 

Printer 1 for listin9.o 132 columns used .. 
if user wishes to orint any output. 

Main Memory Adciitional main memcry orovides fas.ter 
compile sr:eeds. 

1-\dditional devices are 
control cards. 

rEquired requested in the 

SOFTWARE ENVIRONMENT 

assumed 
MC PV I 

A master control orooram is 
memory. Master Control Propram 
release level <ASR> is acceptable. 

resident in main 
of a compatible 
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I. 5 

Ootions are available durinq c0moilation and are activated 
or deactivated by control card ima~es <CCI>. fhese cards 
along with the I character ir column l may be interspersed 
at any ooint within the proaram and contain the followinq 
functions. 

(*) indicates ootion is not irrplementedo 

Below is a list of the CCls and their oarameters. For 
additional information concerrinq the meanino and usacie of 
CCis• refer to CSG Control Card Imaoes 1955-2926. 

In the follcwinc list a 1 +' orecedina the CCI indicates 
that there is more informatiori on that CCI in a later 
oara9rach. Also• a '*' orecedino 1 8oolean• in the format 
column indicates that the CLEAR CCI does not affect that 
boolean valued CCI. 

The ohrase "settable once only" means that if the option is 
ever set, it may never be reset. Li~ewisel' "resettable 
once only" means that once it is reset. it may never be 
set. 

Sinale dollar CCis U) do not aooear in the listina unlen 
ovarridden by LISTI or LI~TOOLLAR. Double dollar CCis (!I) 
always appear in the listina. 
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I.5 ~QMfl~fH ~Q~IEQL ~aBD~ <Continuedl 

THI~ OPTION AFFECTS OTrlER BOOLEAN OPTION~ 

EQB!:JAI 

CLEAR Immediate All 8-0olean cptions are reset 
<except where* oreceded Boolean> 

TrlESE OPTIONS AFFECT TrlE LISTING FUNCTION 

CODE 

+ CONTENTS 

DOUBLE 

+ FORMAT UNITS 

LIST 

l IS T1 or 
LISTOOLL.AR 

LISTOELErEo 

LISTINCL 

LISTOMITTED 

LISTP 

+ MAP 

PAGE 

+ PAGESIZE 

SUMM/1RY 

Boolean False 

Ooolean False 

Boolean False 

Boolean False 

Boolean True 

Boolean False 

Boolean False 

Boolean False 

Boolean Falst 

Boe lean False 

Boolean False 

Immediate (ncne> 

Value 56 

Boolean False 

list qenerated code 

List strina Cup to 72 chars) 
in table of contents 

Oouble space listing 

Special listin9 formattino 

List source input 
t and summary) 

List all sinate dollar CCis 

list all OELEfEd or VOIOed 
imaaes 

list all INCLUOEd images 

L1 st all UMI Tted imaoes 

list all orimary <oatch> 
imac:ies t if LIST is reset> 

Sho~ size• offset• bloc~ 
number of data bloc~s 

Skio listina to top of oaoe 

Specify CusableJ lines oer 
paaep ranee 6aol04 

List summary information; 
(if LIST is reset) 
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LS ~Qtl.Elb.EB ~Q~Ifnl!:. G8!3J2~ <Continued) 

+ TITLE Boolean 

XREF *Boolean 

False 

False 

List strinq <uo to 72 chars> 
as oart of oaae headinµ 

Gather and list cross ref
eremce; settabl~ once cnly 

THESE AFFECT THE MER(E• NEW AND INCLUDE FUNCTION 

~Gl E.QEJ:L!H Il!:£Ah!!,.I e\l.8eQ;iE 

+ INCLUDE Immedidte <ncne) En able copyin9 of f i le 

+ NEW ·~Boolean False Creatl~ source output f it 6; 

settable once only 

+ MERGE tcBoclean False Enable mer9in9 process,. 
settable once only 

DELETE Boolean False Discard source <master> 
i m ao e !'. until reset 

I NCLNOl Boolean False INCLUDEd imaaes written 
to NI:.: W f i l e 

OMIT Boolean False Ia no re all source image~; 

u n t i l reset 

+ VOID Immediate <ncne> Oiscard ~ource imaoes u n ti l 
l in e number i s exceeded 
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I.s ~Q~flLEB ~Q~IBDL GABD~ <Continued> 

THESE OPTIONS AFFECT MISCELLANEOUS FUNCTIONS 

+ BOUNDS *Uoolean 

+ COPYBEf) IN Special 

+ COPYENO :--:oeci al 

DEBUE Special 

CORRECT OK Boolean 

OBS TMTCALLS *l3oolean 

0 EB U fi CA LL S *Boolean 

+ E 1rn 0 f~ C A LL S *Boolean 

ERfWRLIMIT Value 

rlIGrlHEAP *Boolean 

MCPVI Boolean 

+ SEQ UR Doolean 
t SEQUENCE 

SEOCHECt~ Boolean 

SYNTAX 1rBoolean 

\·IARNF/\Tf\l Boolean 

QE rn.llk.I 

True 

<none> 

<Ncne> 

<none) 

False 

True 

True 

True 

100 

False 

False 

False 

False 

False 

False 

Spec if y bounds ch en in() & 
level ranoe 0 •• 9, 
resettable once only 

Beoi nnino INCLUDE symbolic 
r anae mar~ 

Endinp INCLUDE symbolic 
ranee mar~ 

Internal comoiler use cnly 

Corrected errors i9nored 

Oebuo statement calls oener
ated; resettable once only 

Oebuo calls aenerated, 
resettable once only 

Error calls oenerated,. 
resettable once only 

So ec i f i e s er r o r l i m i t 
abort• ran9e 1 •• 999 

~pee if ies heap lies abcve 
stad,. settable only 

Ma~es availabte·certain 
new features. 

~pecifies source ima9e 
res equenc i nci 

rive warninci on seq. errors 

~yntax cheer only, no code 

Warninos are syntax errors 

'
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I. 5 

L 5. 1 

LS .z 

I. 5. 3 

~Q~ElLfB ~Q~IBQL ~aBil~ CContinued> 

In t he follo1-iin9 explanaticns .. it ems in brac~ets are 
octional. 

FORMAT_UNif~ 

Setting this option specities that soecial tormatting is 
desired for 'units• in MlDs and modules. A unit is a 
procedure .. a macro .. a module descriotion• a data or file 
block, a DEC CEO bloc~ or a TYPE or CONST declaration 
occurrino outside of a procedure. 

Two numeric parameters are accepted. The first soecifies 
the number of lines to s~ io between units and the second 
scecifies the minimum number of lines remainin9 on a pa9e 
before a new unit will be started on that paoe. 

The syntax is FORMAT UNITS [=J 
The defaults are skio_lines 
parameters should not be 
FORMAT_UNITS. 

[s~io_lines (p lines remJJ. 
= 3 and line~ rem= 20. The 

present when resettinq 

l ITLE 

Settinci thif ontion specifies that a le9end 
is desired. The oiven strinq 1s centered 
heading line and may be up to 72 characters 

in the headina 
on the third 

tong. 

The syntax 1 s TITLE ( = J strin9. lhe strino must be in 
quote~:. 

Resetting TITLE will clear the title line to blan~s. 

CONTUlrS 

The CONTENT~ opt ion has the same format ac the TITLE 
oction. However? the string ycu specify aopears Q!J!Y in 
the table of contents at the end of the compile listing. 
You may use this option for easily findin9 thinos within 
your MlOs witout affectino your µresent oacie headinos. 

The syntax is CONTENTS [=J strina. 
quotes. 

Fer examoleP 

The strino must 

~1 CONTENTS "~.7 Virtual File TYPE~" 

be in 
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I. 5. 5 

I. 5 G 6 

I. 5. 7 

SffJ UR SEQUENCE 

Setting this ootion specifies that resequencin9 the source 
imaoes (after meroinq) is desired. The new line numbers 
1-1ill apoear on the linino and in the i\JOl file, if any. 

Two numeric parameters 
line number and the 
numbers. Both must be 

are acceoted. The first is the base 
second is the increment between line 
in the ranee 1 •• 99999999. 

Tl'ie syntax 
lCOO and 

is ~EQ [base) 
inc = 10000 

(+ incJ. The defaults are base = 
The parameters should not be used 

1-1hen resettino this option. 

BOUNDS 

S e t t i n g t h i s o p t i o n s o e c i f i e s t b a t b o u n d ~. c h e c ~ i n q c c d e i s 
desired. This option is initially set. 

One numeric 
soecifies the 

parameter in the ran9e o •• 9 i~ acceoted and 
level of ch0c~ina required. 

The syntax is BOUNDS C=J level. 
lEvel is 9. 

The initial default for 

REsettin9 BOUNDS or 
bounds checkin9 codeP 

settina the level 
INCLUDlN( ASSERTs! 

to O disables all 

I 

Each level includes all chEcks at cnumericatly) to~1er 
levels. The currently specified levels and what they check 
are: 

2 -
4 
6 -
8 -

PAGE~IZE 

Check 
Chee~ 

Ched 
Cneck 

assertions 
indices• substrinq bounds, parametric lenaths 
size convi~rsions for parameters 
value conversicns 

~ettin9 this option spEcifies the number of usable lines 
oer oa9e• which does not include the 5 header tines. A 
sixty line pa()e <physical) has 55 usable lines on it. 

The syntax is PAGE~IZE C=l 
Resettin() PAGESIZf re5tores 

M E R (; E A N D N EVI 

size. The default 
the value to 56. 

i ·s s i z e - 56. 

MERGE enables the master and patch file meroe process. NEW 
enables the creation of a new file from the compiled source 
imaoes. Once invc~ed, MERGE and NEW remain ~et thrcu9hout 
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I. 5. 7 MERGE ANO NEW CContinuedJ 

the coinoilaticn. 

Both MERGE and NEW acceot two parameters. 
title of the file desired and the second 
type of the file. 

fhe first is the 
1 s the physic at 

Tbe syntax is MERfE <or NEW> LtitleJ CdeviceJ. The format 
of the title is a quoted strino un to 13 characters lono of 
tbe form famity_name/file_name. The legal devices are 
oisK. PACK, OISKPACK. TAPE• EDITOR· EOlfOR_OISK and 
ECITOR_PACK. EOITUR and EDITOR_DISK are synonyms• as are 
PACK and OISKPACK. 

ECITDR• EDITOR_OISK and EOITOR_PACK specify that an editor 
format file is to be the master file. OI5K• PACK, OIS~PACK 

and fAPE specify that an 80 bloc~ed 9 file is to be the 
master file. 

The defaults are device = DI SK,, MER GE 
ECISJU for an ea ltor format f i le, and NOi 
N OJ E IJ I for an ecitor format file fc r NEW. 
may be overridden by MC P label equation. 

Examples: 

MERGE "JUNr\Myv• DISt\ 
NEW "XXXXuctt EDITOR 
M [ R G E " r1 y p A c K I F y L E u c .. E D I r 0 R - p A c K 
NUJ "MYPACt\/XXXX" DI.51~PACr\ 

INCLUDE 

t i t le = SOURCE or 
t i t le = NEW.SOU or 

These defaults 

This option allows inclusicn of all or part of another 
source file irto the compilation process. It functions 
independently of the merqe crocess and. in fact, suspends 
meroin(! while includino. 

The syntax is: INCLUDE title device [ran9eJ. Title and 
device are those mentioned in MERGE and NEW~ exceot that 
INCLUOEs from TAPE are not permitted. If a ranoe is not 
present, the entire named file is included. A ranae may be 
a section name <see belo1t,1p CLlPYBECIN and COPYEND> or it may 
be a sequence ranpe which soecifie~ the beainnino line 
number and may optionally specify the endino line number. 

Examoles: 

I NC L U 0 E " JU N I~ M Y '' D I ~ K 
INCLUDE "XXXXuc" EDITOR 1000000 

•
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I 0 5 • 9 

I.5010 

I.5.11 

INCLUDE CContinue(1) 

INCLUDE "MYPACK/YYYY" OISKPACK 1000000 3000000 
INCLUDE "MYPACK/FYLEuc" EOITDR_PACK fib_declarations 

Ari INCl.UDEd file may contain Ii'JCLUOEsm 
levels is supported. 

COPY3EGIN ANO COPYENO 

Nestin() of up to 9 

These CCis are mRrkers for the INCLUDE function 
to delimit named secticns in the file. They 

and serve 
cause no 

action and have no other effect. 

The syntax is COPYGEGIN <er COPYENO> name;. 
un quoted strin9 up to 24 characters lon9. 
is required. 

ERHORCALLS 

The name is an 
The semicolon 

Tris option is initially true and causes calls to the 
run-time intrinsic? err.errorr to be 9enerated. Resettinq 
it replaces calls to •err.<Jrror' with an invalid opcode,, 
'EC' in rlEX• follo~ed by the two dioit error code. 

VOID 

This cption scecifies. that all imaaes from the source 
< rraster> ti le are to be discarded until the source line 
number exceeds the specified l1ne number. 

The syntax is VOID 
ranae o •• 99999999. 

Examples 

VOID 'J999 
VOID lOOCOOO 

line numb. Line numb must be in the 

I.5.12 MAP 

For the portion of the source codA for which this option is 
set,, the output listinq lines of ~TRUCture definitions 
DPTA definitions are mcdified to show details of 
structure of the structure or data block. 

and 
the 

The card-imaqe oriain field of the affected cutout lines 
< rorrnatly "EDITOR"• ••INCLUDE"? "Pl\TCH"P etc.) will contain 
3 columns of information: 

1 • s i z e < i f lJ I T , t h e n " • '' o l u s a t l o c a t e d b i t ) 2 • 
•

1 THE INFORMATION CONTAINED IN THIS DOCUMENT JS CONFIDENTIAL AND PROPRIETARY TO eURROUGHS 

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

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATION" PAS 1968•1 REV 6·73 



19133 9992 

Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

B2C00/3000/11000 
SPRITE REFERENCE MANUAL 

REV. A PAGE 256 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

I.5.12 MAP <Cent inued> 

offs3. bloc~ number 
<only for DATA definitions> 

I.'5.13 

Fer examole,,. 

TYPE 
ST R 1 = ST RU C 
a BOOLEAN .. 
b .. 
c BIT JI' 

d HE x, 
e CrlAR 
CURT~:.; 

TYPE 
STRZ = SHWC 
f O.a999r 
() ST RI Nb < 99b 
h S lfU 
CURTS; 
data 
DA f A 
Vl S TR 1" 
vz srra,. 
v3 CHM~ .. 
v4 HEX ... 
vs BOtJLEAN,. 
v6 BI fl' 

01010000 EDITOR 
01011000 EDHOR 

01012000 
01013000 
010111000 
01015000 
01016000 

l 0 
• a 1 
• 1, 1 

1 2 
z 4 

01017000 EDITOR 
01018000 EDITOR 

01019000 EDifOR 
01.020000 
01021000 
01022000 

3 
198 

0 
4 

8 2 04 
OlOl'.3000 EDITOR 

01024000 
0101:'5 0 0 0 

01026000 8 
212 

2 
l 

01027 000 
01028000 
01029000 
01030000 1 
01031000 .8 

lDITOR 
EDITOR 

0 
R 

22 0 
22 2 
22! 
22 4 

54 
54 
54 
54 
54 
54 

~QIE= For the most information to be suonlied by this 
option• each DATA variable er ~TRUCture comoonent must be 
on a separate ~ource line. 

SAMPLE ~PRITE CONTROL CARO~ 

The followinq control cards 
Description ccmoilaticn: 

are for a Module Interface 

%"?.REMOVE <icm name>. II Optional -- closed with REMOVE 
%?.REMOVE <mid name::. % Optional -- closed with REMOVE 
%'f COMPILE <name> WITH ~PRil'E/P. % "P" forces MIO compile 
%? FILE ~Y~TEM =<mid narre::. % File equate needed 
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I.5.13 SAMPLE SPRITE CONTROL CARO~ CContinuedJ 

%'? F1LE ICM 
%? FILE LHJE 
%0! DArA CARO. 

= <icm narre>. % File equate needed 
= <listino nameJ> etc>. 

The SYSTEM file contain~ the informatior from the MIO 
neeaed for a module comnilation. 

As a mnemonicJ> remember: to com pi le a 
MID. 

Tre following control cards are tor a module compilation: 

%?.REMOVE < icm name' a I. Opt ion al -- dcsed with REMOVE 
%? COMPILl <name> WITH SPRITE. % NO ~P" for modules! 
%1 FILE SYSTEM= <mid name>. % File equate needed 
%~FILE ICM = <icm narre>. % File equate needed 
%? FILE LINE = <listino name, etc.>. 
%'t DATA CARO. 

"THE INFORMATION CONTAINED IN THIS DOCUMENT 15 CONFIDENTIAL AND PROPRIETARY TO 8URROUGHS 

CORPORATION AND lS NOT TO BE 91scLOSED TO ANYONE OUTSIDE OF 1:3URROUGHS CORPORATION WITHOUT 

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATIOf>.J'' PAS 1968•1 REV6•73 



Burroughs Corporation 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

BZC00/3000/'1000 
SPRITE REFERENCE MANUAL 

1983 9992 

REV.A PAGE 258 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

i\opendix J 

Any BPL module should be carefully coded so it can easily 
be converted to the SPRITE lan9uaoe. 

Srrall BPL modules are 9enerally used fer machine-dependent 
al~orithms• and HCP calls. Extensive use of complicated 
BPL modules is hazardous, sinre the BPL orocessor is not 
i11te9rated into the SPRITE MIO specification/verification 
scheme• and doesn't understand SPRITE data tyoes. The BPL 
module is described in the MIO, for the sake of calls from 
SPRITE code. T~is descriotion includes the entry points. 
s~ared data segwents and oarameters. 

Care should be ta~en that data layouts aoree. The UPL 
module should be compited with a "CONTROL EXTENDED" source 
card so that parameters cassed will loo~ the same. 
Interfacino with SPRITE sh~red data blocks <or its data 
t~rouah parameters> may be done provided that the data 
maooin9 is ~nown <see 13.8>. 

All parameters must be NAME parameters. If the parameter 
acces!' <as soecified in the Min> is CUNST, this BPL module 
must not ass ion 'a value to that parameter. If the entry 
pcint soecification is a function .. the return value is 
coded as a final 'write-only' NAME parameter. If a UNIV 
parameter is passed then the BPL module must allow 6 di9its 
fer the Lencth of the parameter followed by the parameter 
address. 

The format of the reference passed is uniform for all 
modules of a program. It is u-diait extended IA. The 
controller must be exactly as anticioated by the called 
module. IA and IX controllers on the actual parameter are 
forbioden. Index reoisters are preserved only by 
•function' procedures. 

If the module is to be overlayed, all file declarations 
<FIBs> and 'own' variables should be out into a sin9le 
COMMON with a unique internal name. The COMNON area can be 
overlayed or notP as required. 

The interface described here allows this GPL module to 
reference data that is shared with other modules in the 
proqram. A OATA seqment CCMMUN area is declared. <DATA 
se9rnent name> must be the same as the DATA name soecif ied 
in the MIO description. The variables in the COMMON must 
have types equivalent to the types of the correspondin9 
variables specified in the MID DATA component. The COMMON 
variables must be declared ir the same order that the 
variables in the MIO DATA seoment are declared. 
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J. 1 TYPE I.l. ICM5 FOR DINOEH 

A Type II ICM is created from BPL by placinq 
<MODULE NAME>:BEGIN as the first source card. In addition. 
a leading (jollar card must have the 'ICMZ' optione 

Irrmediately fellowing the <MODULE 
fctlo1dnq declarations mun acpear: 

NAME:>:BEGIN card the 

a • "PROC~ENTRY" is required if the module CICM> 
contains the prooram entry point. 

b. "ENTRY« is required 
any entry points 
module!" <ICMsl. 

if the module <ICM> contains 
that are referenced by other 

c • " E X T E r~ N A L •• i s r e a u i r E d i f t h e m o d u l e 
orocedures in other modules. 

<ICM> c;;il ls 

Ne codef ite is 
codefile is only 
to~rnther. 

created for any ICM beino comoiled. A 
created when one or more ICMs are bound 

An ICM can be a single procedure or multiote procedures. 
1\ll seqmentation directives t i.e .... SEGMENTE:o. UNSEGMENTE.0) 
are treated as noise ~ords. 

Tre follo\.lin9 
II ICMs. 

are lanouage restrictions for creatina Type 

All qlobal data will be 
COMMON bloc~. 

allocated into a s.pecial named 

Executable code within the outer bloc~ is disallowed. 

A <module name> is required orior to the first BE(IN <i.e .... 
<MODULE NAME>:8EGIN>. 

All se~mentation directives are ionored. 

1\ll procedures 
outer procedure's 

~ithin prccedures 
'code block •. 

will be part of their 

Users of dynamic storaqe are required to utilize a 
BINDER-initialized pointer instead of direct addressing • 

.,THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO !::3URROUGHS 

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 
COMPUTER SYSTEMS GROUP 

PASADENA PLANT 

BZ 000/ 3000 /tlOOO 
SPRITE REFERENCE MANUAL 

REV. A PAGE 260 

COMPANY CONFIDENTIAL PRODUCT SPECIFICATION 

J.2 IYfE l IQ IXEf l! SQYB~E GQ~~fB~lQ~ 

By eliminatina the ;;JICM declaration? deletina ootion iMCPB, 
and by includin9 the 1 option 'ICMZ' plus the <MODULE 
NAME~:B[(;IN statement the comciler will attemot to produce 
a Type II ICM. Any violations of the Tyoe II reouirements 
will be syntaxed. With a minimal number of chances the 
Source Type I ICM can be converted to a Source Tyoe II ICM. 

Currently the OPL processor cutouts TYPE II ICMs. The ICM 
must be converted by a filter prooram into a Type III ICM. 
Since the format of the input into the filter prooram 
chan9es periodically• the user should read the latest 
documentation on the oro9ram. 
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Apoendix K GLO~~ARY OF TERM~ 

This cdossary presents a list of words and terms used in 
ttis document. For a more extensive discussion of the 
terms• see the I <chapter).<section'> referred to with each 
term. For examole• <1L5> refers to Chapter 11 .. Sections. 

An actual parameter 
supplied as oart 
reolaces the formal 
of the procedure. 

is a variable or exore~sicn• 
cf a call to a orocedure that 
carameter for the invocation 

An access attribute controls how a variable m3y be 
accessed throuoh a particular reference to it. 
Every reference <access oath> to a variable has 
associated with it an access attribute. Access 
may te either read-only cusually denoted by the 
appearance of CONST> or read/write <usually 
denoted by VAR>. 

An acpreaate <structured> data type is a data type 
comocsed cf component data types. An a9gre9ate 
data type is defined by describing its component 
types and by indicatina a structuring method 
<e.o., array, strinas. PACKED or unoac~ed 

structures• or sets. 

An array is a data structure conta1nin9 a 
number of elements• all of the same tyoe. 

A binary value of either o or J. 

fixed 

Tile explicit ccnver!"ion 
another data type. 

from one data type to 
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A codefile is a file containinc 
It is created by bindinci 
independently compi le<i modules 
proo ram. 

executable 
tcoether 

cede. 
a l l 

<ICMs> of a 

£f.§I£J.QD <2> 

A coercion is an automatic. implicit conversion 
from one data tyµe to another tyoe. 

A constant definition 
fixed? compile~time 

in place of the value 
definition. 

associates a name with a 
value. The name may be used 
throuphout the scooe of the 

A scalar variable which is (liven an initial value 
and then counted up or down in controlling a FOR 
statement. 

A data blod is a 
containino one or more 

named bloc~ 

variables. 
of storaoe 

A data bloc~ definition consists of the name of a 
data bloc~ and declarations of the variaoles that 
it contains. 

A data type specifies a collection of values that 
any object of that type may take on and a set ot 
operations allowed on the object. 

A declaration blcc~ is an unnamed block containing 
constant, type. data and tile definitions. 
Declaration blocks permit a sin9le KNOWS list to 
control the access to a proup of related 
definitions in the MID. 
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A denotation is the source text representation of 
a value of a particular tyoe. 

An entry point is a procedure that may 
from other modules. Module entry 
declared in the MIO. 

A file bloc~ is a named bloc~ 

containin9 one or more files. 

be called 
points are 

of storaqe 

/\ file block 
the file bloc~ 
it contains. 

definition consists of the name of 
and dee la rat ions ot the f i Les that 

A file declaraticn performs two functions. First, 
it causes the creation of a Fi lf~ Information Uloc~ 
<FIB) and associates with it 1) a collection ot 
attributes which describe the charaneristics ot 
the physical file, and 2> a type which describes 
the records of the lo~lical file. Secondly, it 
associates with the file a name by 1-<hich it may be 
referenced in the text of a module. 

An identifier declared to be a parameter in a 
orocedure or function declaration. vJhen the 
procedure or functicn is called later. the formal 
oarameter will be rectaced by an actual oarameter. 

A function is a procedure that returns a value of 
a fixed type. 

Identifiers are 
variables ... various 
functions. They 

names denotina constants, 
~ inds of files, procedure~ and 
are composed using tower-case 

letters <a •• z),. dioits l0 •• 9) and the 
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i9gotifigr~ <§J <Continued> 

character. 

Indicants are names denotino user-defined data 
tyoes• file attributes and their mnemonic values. 
These are comoosed usin9 upper-case letters 
</\ •• U" diaits <0 •• 9) and the underscore 
character. 

These are already-ccmoiled routines ~hich provide 
debua9ingp I/D> and other miscellaneous functions 
for a SPR1TE oroaram. A orooram that makes an 
exolicit call to an intrinsic must declare its 
interface in the MID. 

A kno~is list is a list of those modules that have 
access to a module• an entry ooint procedure• data 
block, constant ::Jefinition. type definition or 
declaration block declared in a MIO. The purpose 
of a ~nows list is to control the access to 
components and the scope of names. 

Associated with each SPRITE prooram is a Module 
Interface Description <MID>. The MIO describes 
the definitions held in common and the interface 
reauirement for a SPRITE proaram. 

A module is the basic unit of comoilation. It 
consists of one or mere orocedures and zero or 
more constant definitions• tyoe definitions ... file 
defir1tions and cata definitions. 

These names are established and known within the 
scope of a sin~le SPRITE mcdule. They may be 
~nowr tc one or more procedures within the module. 
Examples of module-local names are the names of 
orocedures• constants, data types ... and data bloc~s 

declared within the individual module. 
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A STRING or ARRAYC*) data type whose siz~ 

attribute is allo~ed to vary as different objects 
cf either tyµe are created. Parametric data types 
are established usinc parametric type definitions. 

A pointer is a variatle whose value is a reference 
to an abject of a carticular type. A pointer 
variable may have a value <nH >which references 
no object. 

A procedure soecifies a named bloc~ of code and 
its associated data. Procedures are named or 
identified via procecure definitions. Procedures 
exist within the scope of SPRITE modules and may 
be invo~ed from other points in a prooram. Some 
orocedures act as furctions and return values. 

This definition 
bloc~ of code and 

associates 
i t s d a t a • 

an identifier with a 

Thes.e names are estattished rind known only within 
a sinole SPRITE procedure. Local variables are 
examples of such names. fhe names involved may 
have oifferent meanings in other procedures 
because names need net be unique if their scopes 
do not intersect. Procedures which do not share 
module-local or pro9ram local names may redefine 
tiiose names. 

A SPRITE propram is composed of one or more 
modules which are ccmoiled independently. Eact1 
SPRITE pro9ram has associated with it a MID 
component which specifies the allowable 
interactions amon9 ~PRITE modules and defines 
constants, types• and data bloc~s which may be 
used throu9hout the program. 
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The orccedure to be invo~ed khen a SPRITE prooram 
beains executin9. Exactly one entry point must be 
declared in the MIO. 

These names are estatlished in the MIO component 
of a SPRITE proorarn. These names may be ~nown to 
one or more modules cf a SPRITE program. Examples 
of prooram-local names are the names of data 
bloc~s and the variables they contain, and the 
names of modules. 

A word within the SPRITE Lanaua0e system which has 
a predefined meanina and may not be redefined. 

A simole; unstructured 
symbclic ran9e. numeric 
may be scalar types. 

data type• Boolean. 
subrange; and character 

Scope is a property asscciated 1ri ith a name. The 
scoue of a name is the extent of program text in 
which the name is kncwn. A name must be unique 
within its scope. 

A set type defines the set of values that is the 
oower set of its !)ase tyoe, i.e. the set of alt 
subsets of values of the base type. 

This declaration enables procedures to 
variables in a data block er files. in 
bled. The SHARES declarations appear 
orocedure definitions. 

access 
a f i l e 

i,,.·ithin 

5PRITE is a 
8.trongly typed 

procedural• statement-orientedp 
systems imolement ion lan9uac1e. 
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Standard 
features 

functions 
provided 

are predefined Procedure-like 
ty the lanauaae to perform 

certain common tashs. 

The standard modules are predefined module-Li~e 
features provided by the lanauRge to access common 
capabilities provided by the operatina system. 

These names are knowr only within the context of a 
single statement. FDR and FINO statement control 
variables and the UNTIL- CA~E statement situation 
names are statement-Local names. These control 
variables and situation names rr1ay not be used in 
any other way ~ithin the containinp procedure, but 
they may have a cifferent meaning in other 
procedures. 

A string i s a 
diaits 

sequence of characters or 
hexadecimal 
length. 

of a oarticular positive 

A structure is a datatype consistin9 of a 
collection of comocnents, called "'fields" .. A 
structure may have ore or more variant parts. 

A subranae defines a contipuous ~ubset of values 
of an ordered scalar base type .. The operations on 
value~ of a subran9e are inherited from the base 
type. 

A symbolic ranpe is a collect ion of 
enumeratin9 all values of the type. The 
may er may not be orcered. 

names 
value5 
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A type definition is used to define 
type. A type definition associates 
with a type description. 

a SPRITE data 
an indicant 

The value of a variable is said to be undefined if 
no value has yet been assioned to itP or after 
conclusion of certain operations. 

A means whereby a portion of a structure 
declaration may have several different meaninos. 
A structure may hava one or more variant parts. 
Alternative field lists are crouped and identified 
by con~tants of a particular finite type. 
Accessibility to each variant fiel.d list is 
determined by a tag field. When the value of the 
tao field corresponds to a particular constant 
that identifies a variant; that variant•s field 
list may be accessed. A run-time error will 
result if the field accessed is net in the variant 
specified by the tac field's value<*>. 

A variable declaration performs two functions. 
First, it causes creation of a run-time object <a 
variable> and associates with it a collection ot 
possible values <its type) that it may have. 
SecondlyP it associates with the variable a name 
by which it may be referenced in the SPRITE source 
text • 

"THE INFORMATION CONTAINED IN THIS DOCUMENT IS CONFIDENTIAL AND PROPRIETARY TO i3URROUGHS 

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

THE PRIOR WRITTEN RELEASE FROM THE PATENT DIVISION OF BURROUGHS CORPORATIOW' PAS 1960•1 REV 6•73 




