
CDC ~ SDFTWAR£ ENGINEERING SERVICES 

SES Procedure Writer's Guide 

SOFTWARE ENGINEERING SERVICeS 

Procedure Writer's Guide 

1 

22 MAY 84 
REVs 2 



z 
CDC - SOFTWARE ENGINEERING SERVICES 

SES Procedure Wrlterts Guide 
22 HAY 84 

REVs Z 

REV 

1 

2 

• • • • 
'. • • • • I 

• t 

• • • • , 
• t • • • • • • • : 
• • • I 

f 
: 
• • • • : 
• , 
• • : 
t 

• • • • : 

• • : 
1 

• • • t 

: 
c 1963, 1984 

DATE 

12/13/83 

5122184 

REVISION DEFINITION S~EET 

I 

• • 
J 

• • • • 
I 
• I 

• • 
I , 
• • • • • • • 
• • • I 

• • 
I 
1 
t • 

: 
: 
• • 
t • , 
I 

I 

, 
• : 
: 
: 
• , 
: 
: 

DESC RIPTI ON 

Preliminary manual released. 

This revisIon reffects NOS Tools at 
Leve I 617 and I ncorporates the 
fo"oMing features and changesl default 
packname and username parameters added 
to the SES processor call. 

by Control Date Corporation 



CDC - SOFTWARE ENGINEERING SERVICES 

ses Procedure Wrlter 1 s Guide 

1.0 INTRODUCTION 

1.0 ltiIB.DllUC.IIJJ,tj 

1-1 

22 MAY 84 
REV' 2 

SES Is a NOS utility 
process PROCEDURES so 
control statement fi Ie,. 

whose major 'unction Is to locate and 
as to generate streams of eel to the system 

PRD:EDURES are text records which contain eel Interspersed with 
dlrectl'ves to the SES processor i tsel t. The SES directives can 
cause eel to be generated according to specified conditions. 

SES Is Inyoked by an SES control statement, either frem a 
termini' sessIon or from a batch Job. The SES control statement 
specifies the name of the procedure to be processed, and optionally, 
parameters for that procedure. SES locates the procedure, processes 
It, and generates the appropriate eel stream to the control 
statement rile. 

This document is Intended as a guide to those who wish to write 
procedures to be processed by SES. 
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This section provIdes an overview of the 'eatures and facti itles 
a va i lab I e to the user of SES. The fea tUfe s 'all I nto two ra leted 
classes, the first class being the ways In which parameters may be 
specified onw the SES control statement, and the second class ~,Jng 
the features provIded by the SES processor. The two classes are 
related, since in general, for each May that a parameter can be 
written on the SES control statement, there Is a corresponding SES 
directive or 'unction available to procass that particular aspect of 
the par am eter. 

This section looks briefly at the way in which an SES control 
statement and parameters may be written. 

o Continuation Llnes. SES procedure calls are not limited to 
one control statement line. Continuation lines may be Input, 
whether from a terminal or In batch. The total length of a 
st.temant, Including continuation lines, Is limited to 2000 
characters. 

o Procedure parameters may be specified by keyword, or 
posltlontlly, or by a combination 0' both methods. 

o Parameters of a procedure may have multiple values. 

o Parameters of a procedure may be coded so'ely as a keyword 
with no y.lues, In which clse the keyword may be used to 
s peei fy opt Ions. 

o A parameter keyword may have multlple synonyms. 

o P9r.~.ter yalues ma, be coded as arbltr.ry character strings. 

o The user may Indicate on the SES control statement th.t a 
particular user's catalog Is to be searched when locating 8 
procedur e. 

o Users may establish procedure library search order and other 
defau It Information In 8 PROfILE, which SES accesses at call 
time. 

60·460270 02 
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This sectJon provides a brief look at the features available to 
the SES procedure writer. 

o Values and defaults established In a userts PROFILE m.y be 
Iccesse d. 

o The names of parameters, their posslbte types, and the number 
of .~Iues that may be cod~d for them, are predefined wtthln 
til e pro cedure. 

o SES provides functions to test for the type. number of values, 
and existence of • parameter. 

o SES provides a function to index along a multiple valued 
par 811 et er. 

o T h. p r I') C e du r '8 w r j term 8 y d 8 fin e va r J ab • 8S t 0 hoi d Y II u e s 
dur1ng procedure processing. 

o eel statements may be generated conditionally or Iteratively 
vii IF and WHILE directives. 

o Expression evaluation and string manipulation facilities. 

o Generation of unique strings for names and labels. 

o Text from within the body of a procedure may be ROUY'ed to 8n~ 
specified file. 

o Text may be INClUDEtd Into the body 0' the procedure from any 
$pecl~l.d file, or from ~ny specified procedure of any 
specified plib library. 

o Local -.'es may be tested for attributes, similar to the FILE 
~unctlon provided by the operating system. , 

o The usaf's envlron.ant at procedure cat. time can be restored 
at procadure end. 

60460270 02 
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Rather than supplying an alphabetical list of directives end 
functions, the features are going to be Introduced In related 
chunks, mostly illustrated by examples. As far as possible, the 
examples ~Iven are taken from real live SES procedures, to avoid 
creating artificial examples. The general layout of the Qulde Is In 
thl s or der. 

o Basic SES concepts, proces~lng and syntax. 

o Expression evaluator. 

o Funct Ions. 

o SES directives. 

o Parameter definition and processing. 

o F J I e s y stem d Ire c t lYe s. 

o Various summaries in appendlcas. 

60460270 02 
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This section Is going to ShOM the major aspects of hOM SES 
performs Its processing. Topics covered in this section are. 

o procedure call format, sho~lng the basic format of an SES 
control statement. 

o what a procedure looks like. 

o The mechanism for substitution of parameters and naMes. 

o SES directives within procedure 'lies. 

o Profiles and the SEARCH directive. 

o locating 8 procedure. Explains the search method that ses 
uses to locate a procedure. 

o Processing a procedure. Explains what happens to each line of 
text fA an SES procedure. 

601t60210 02 
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where "procedure_name" Is the name ot the procedure to be processed, 
and "Ilst_~f_parameters" Is the (optional) list ot parameters tor 
the pr,cedure. The list Is separated from the procedure name by a 
comma or by space(s) or both. Elements in the parameter tlst are 
separated from each other by commas or space(s) or both. The 
parameter list Is t~rmJn.ted by an end of line, a period, or a 
semicolon. 

Parameters are generally written In the form of 

ke,,,.rd-.a'.e 
this Is only a part of the story however, and later In the document 
we'll get to specIfic definitions of the _anner 4n which parameters 
may be code d. 

60460Z7C 02 
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3.1.1 SES PROCEOURELAYIJUT 

The general layout of an ses procedure Is. 

PROCMARE 

\ PAR" 
\ PAR" 
\ PARM 

\ PARftEND 

BODY OF PROCEDURE 

\ blah bla" 

where PROCNA"E Is the name of the procedure. 

there are zero to many of these PARM directives. 
They are used to define the exact format of the 
parameters In the list. The for. of 8 PARM 
directive will be defined in a later section. 

this indicates the end of the PARM directives, 
and Is alM.~a neccessary even when there are no 
PARl1 directives. 

the procedure body contains CCl which gets 
written to the control statement file, and SES 
directives which are processed at procedure build 
tl me. 

any line which starts with the directive 
character, which Is a reverse slash '" by 
default, Is taken to be an SES directive. 

A procedure of name PROCNAME may 
the current user's catalog, or It 
no matter where the procedure comes 
procedure must be the name or 
procedure resides. 

be a loealflle, or 8 file In 
may be 8 record jn a PLIB. But, 
from, the first line of the 
the 'Ite or record In which the 

6046027C02 
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This section provides a short and Informat Introduction to the 
syntax 01 the SES processor. A more formal and complete syntax 
definition is provided at the end of the dOCUMent. 

The discussions on syntax use the characters [ and] to Indicate 
that an Item is optional. 

3.2.1 DIRECTIVES 

To determine I' a IJne of a procedure Is a directive, the SES 
processor goes through the foltowlng steps' 

1. Any leadlno spaces on the line .r. ignored. 

2. SES looks for a variable called DIRCHAR (for DIRective 
CHARacter) In Its tables (Me'I' discuss yarlables later). If 
DIRCHAR Is undefined, or If DIRCHAR Is defined but contal"s a 
value other than a single character which Is a "ylslble 
dell'llter character·' (space Is not considered • visible 
del t 'll I t e r ) , th enS E S 11 1 I f use the r ever s e s I ash (\) a s th e 
directive character, otherwise SES witl use the character In 
DIRC~AR 8S the directive character. 

z. If the (now) first character of the IJne Is equal to the 
directive character, then the .Ine Is assumed to be either a 
directive or an assignment statement, and Is processed 
accordl no Iy. 

3.2.2 VARIABLES 

Variables are one thru thirty-one chafacters In length, must 
start with a letter, and May contain only letters, digits, or the 
characters _, $, ~, or I. 

3.2.3 ~UM8ERS 

SES only handles Integers, there are no reals. Integers are 
represented Internally by 48 bit quantities. Thus Integers range 
between -2**47-1 and Z**~7-1. 

Numbers are normally assumed to be decimal, but bases other than 

60460Z70 02 
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decimal may be represented by appending a base specification to the 
string 0' dIgits. The base may be any base between 2 and 16, but 
generally, the useful bases are 2, 8, 10 and 16, and any others are 
sort of weIrd. For example' 

4975 is a decimal number 
377475(8) is an octal number 
9446(16) Isa hexadecimal number 

note that hexadecimal numbers (and In fact any base requiring use of 
the letters A thru F) must start with 8 decimal digit (even It it's 
zero), to avoid confusion with names. 

3 .Z.4S TR IN GS 

Strings are arbItrary strings of characters enclosed In single 
quote marks, for examples 

'Just the place for a Snark. the Bel'.lft cried.' 

to represent a string quote Inside a string, YOU must code It as two 
string quotes I 

'The tl •• Is Seven O"Clock' 

two juxtaposed string quotes, that Is, tt, represent a nut" or 
empty string. 

3.2.5 B ;JOlEA~ S 

Stricti, speaking, there arentt rea'Iy booteans In SESe However, 
SES has th. predefined variables TRUE, YES, FALSE and NO. The first 
two represent the value TRUE, and tte second two represent the va.ue 
FALSE. They are conformable with Integers, In that TRUE or YES are 
equel to one (1), and FALSE and NO ere equal to zero (0). 
Otherwise, an'! D.IlD~.lt.A .taiUA Is assumed to be TRUE, and a zero 
value Is assumed to be FALSE. 

SES provides many built In 'unctions. 
follows the standard form, that 1st 

A function reference 

60460270 02 



CDC - SOFTWARE ENGINEERING SERVICES 

SES Procedure Writer's Guide 

3.0 BAS Ie S E'i PROCESS ING 
3.2.6 FUNCTIONS 

3-6 

22 MAY 84 
REV' 2 

where "function_name" Is the name of the function to be referenced, 
and ".Ist_o'_arguments" Is the argument(s) to the function. 
Elements of an argument list are separated from each other by commas 
or space(s) or both. 

3.2.7 EXPRESSION EVALUATION 

SES can evaluate expressions containing mixed mode Integer, 
string, boolean and function r.ferences. Implicit type conversion 
is performed as required. 

3.2.8 COMMENTS 

A comment 1s any arbitrary strIng of characters enclosed between 
double quote marks ("). The comment may not Itself contain comment 
quotes. Comments may appear anywhere that a space ~.Y appe.r, end 
In fact Is syntactically equivalent to a space. 

Comments may not appear before the directive character of an SES 
directive line, nor after the continuation signal on lines which .re 
being continued. 

3.2.9 CONTINUATION LINES 

AAY S ES dlr ectl ve or ca II II ne .8 y be conti nu ad by p lac) ng 8 
continuation signal ( •• ) at the end of the line to be continued. A 
continuation signa' Is defined to be two or more contiguous periods. 
The total length of an SES call line may not exceed 2000 characters, 
while the length of a directive line may not exceed 256 characters. 

60"60270 02 



CDC - SOFTt4ARE ENGINEERING SERVICES 

SES Procedure Writer's Guide 

3.0 8ASIC SES PROCESSING 
3.2.10 SUBSTITUTION 

3.2.10 SUBSTITUTION 

3-7 

22 MAYS" 
REVt 2 

A major function 0' SES .s to substitute parameters Into 
procedures. In actual tact, SES can substitute elements other than 
parameters, and this latter aspect Is covered first. 

The basic substitution mechanism when processing a line of a 
procedure Is this' 

1. SES looks for a variable SUBCHAR (for SUBstitution CHARacter) 
In Its tables (we'll discuss variables later). If SUBCHAR Is 
undefined, or If SU8CHAR is defined but contains a value other 
than a single character which Is • ·ylslble delimiter 
character" (space Is not considered a visible delimiter), then 
SES will use the ampersand (&) character as the substitution 
charact8r~ otherwise SES wll' use the character In SUBCHAR 8S 
the substitution character. 

2. If SES finds on a I'ne# the substitution character folloNed by 
a name followed by the substitution character, then SES 
'ollows the procedure belowa 

a) SES first searches for a parameter of the specified 
name, and I f such a par ameter Is not found, then SES 
searches tor a vartable of the specified name. If the 
parameter or variable Is defined, then the value of the 
variable, or the value of the parameter Is Inserted 
Into the output text at that point, without the 
SUbstitution characters. 

b) It SES "nds neither a parameter of the specified name, 
nor a variable of the specified name, then the 
substitution characters are stripped 0" and the 
1 Iteral character string which comprises the name Is 
Inserted Into the output text. 

60460270 02 
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For examp1a, supposing that the substitution character is S, and 
that the name YIN is associated with the value YANG. 

t 
1112111 Ou11uI1 

I 
• • :.xa.1.an • .tlJUl 

. ,. . 
• I. , 

: REWI~D(&'~H&) I REWINOtYANG) : this example Is straightforward. : 
: lIThe value YANG Is slmpl,: 

:REWI~O(&t1IN& ) 
: 
I 

: : substituted for the name YIN. 
:: : 

: REWINO(MIN) 
: 
: 

• I 

since MIN wasn't defined, then: 
: the substitution characters are I 
I simply famoved. t 
• • 

601t60Z70 02 
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A P~OFILE Is an Important, albeit optional, component of the SES 
system. Any user may choose to establish 8 PROFILE In their 
catalog. PROFILE rolloNS the same rules as any SES procedure, that 
is, the name of the file must be PROFILE, .nd the first line of the 
proff Ie must be the word PROfILE. From there on, the prof. I e may 
contain Just about any SES command. T~e most Important aspect of 
the pro'ila Is the SEARCH dIrective, explained In the next section. 

Typl call y,. the types of thl ngs that 8 user may pi ace I n the 
pro' I I a "0 U I d bet 

o a command to set a variabl. called PASSWDR to the user's 
passHord. Procedures which optionally run as batch Jobs can 
then get the user's password without having to be told It on 
the S ES contro I $ tatement. 

o commands to establish defaults for library names 'tor the 
source code and library maintenance procedures), and ether 
data for various procedures. 

o SEARCH directives to establish a search order for procedures. 

It Is possible ror • user to havi more than one PROFILE, and 
select which one to use by coding the PH or P parameter on the SES 
control statement, for example. 

allows the user to use the file "alternate_profile" as the PROFILE 
for the duration or that procedure call. Also,. user may use 
so.eone else's profile by coding th~ PUN or PU parameter, for 
ex amp let 

allows the user to access the profile belonging to "profile_owner". 
Of course, the p~ and PUN plrametars may be used together. 

60460270 02 
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The SEARCH directive alloMs a user to establish, within PROFILE, 
the names of libraries to search when 'ocatlng 8 procedure, and .'50 
the user names In whose catalogs those procedure libraries reside. 
The general form of SEARCH lSI 

\ SEARCH search_spec, s •• rch_sp.c ••••••• 

where "search_spec" is in the forml 

or 

The first form indicates that the library name contained In the 
pradeflned varlabl. SESLNAR Is to be searched for jn the cat.'og of 
the user specIfied by "user_name". The second form gives a list of 
library names, with the last Item In the list being t~e user name In 
whose catalog those libraries may be found. 

60460270 02 
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SES performs its search for a given procedure according to wefl 
defined and consistent rules. Basically SES has three methods of 
specifying how a procedure Is to be located. SES has an Internal 
table which contains the folloNing datal 

+~---. .... .----... ~----~ ..... + ...... --.---.. --.... - ... + 
Ilbrary_n ••• I user_n ••• I , • : • I 

• Ilbr8r,_n ••• I user_na.e I • • • • • • • • .tc. • • • 
1 

• etc. • • • • • • f I , 
etc. • • • • • • 

GIYen that the table may be set UP by one of three dlf'erent 
methods which are explained In more detail In the sections 
following, the procedure that SES fo.tows to locate a procedure iSI 

1. If there Is a local flte of the "procedure_name", whose first 
Itne Is "procedure_name", then SES uses that file as the 
procedure. 

2. 5E! searches the catalog of the user whose user name appears 
IS the first entry In the tlble, for • 'tie of name 
"procedure_name", whose fIrst line Is "procedure_name". If 
such. file Is found, then SES uses that file as the 
procedure. 

3.1 For (tach entry In the search table, SES searches for 8 library 
of name "library_name" In the catalog of the corresponding 
"user_name", and searches that library (which Ig~t hive 8 
directory) for a TeXT record of name "procedure_name". If SES 
eventually finds such a record, then ses uses that record as 
th e pro c e du r e • 

4. It the search Is unsuccessful, then SES Issues an error 
message 

procedure_ft ••• NOT FOUND 

The next three sections provide a more detaIled explanation of 

60460270 OZ 
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the methods by which SES has Its search table set up. The methods 
are basIcally the default, the user name specified on the SES 
contr~1 statement, and the SEARCH directive. 

3.4.1 DEFAULT ORDER OF SEARCH 

When SES Is called, It sets UP the following data In Its search 
tab I a. 

: 'SESLNA'" : user_n ••• : 
• • • I. . 
I £SESLNA"' I CSESUNA"' : 

This table Is the normal default for SES. "user_oame" Is the 
user name of the currently logged in user. 

"SESLNA~" Is I predefined var.able which contains the naMe of the 
SES procedure Library NAMe. "SESUNAM" Is a predefined variable 
which contains the SES User NAMe. There wi II be a more detailed 
section on predefined variables later In the document. 

3.4.2 SEARCH SPECIFIED ON CONTROL STATEMENT 

When the user types the SES control statement, he ma, specify via 
the UN or tJ PI .. rameter ot the SES pro~r.m, which user's ca'talog to 
look In for the procedure specified by the call. For examplel 

specifies that the procedure "procedure_name" is to be searched for 
QQ1~ In the catalog of the user "user_name" (I' the procedure Is not 
already loeaf). In this case ses modifies Its search table to 
contain onl, the following datal 

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

60460270 02 
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where "SESLNAM" contaIns the ses Library MAMe as before, and 
ftuser_~.m." Is the user name speclfled on the SES control statement. 
It Is also possible to tell SES, via the lI9PFN or lPFN parameter, 
the name of the library to be searched for the procedure. For 
examp leI 

specifies that the procedure "procedure_nameft Is to be searched for 
~Ql% In the flbrary ftIJb_na~e". In this case SIS modifies Its 
sear c h t. b let 0 ref I eo t the to I , 0 'M I n 9 d a t a I 

where "user_name" is the user name of the current user, and 
"lib_name" Is the library name specified on the SES control 
statement. or course, the UN and lIBPFN parameters may be used 
together. 

3.4.3 SEARCH ORDER SPECIFIED VIA SEA~CH DIRECTIVES 

The third method of speCifying the order In which to look for the 
proced~~e Is via SEARCH directives In the user's PROFILE. For 
example, supposing that the user's PROFILE contains the fo1lo~lng 
SEARCH dlrectlve& 

In this case SES would mod I ~fy I ts search tab'e to look II ke thlsl 

+~~~~-~~--~-+-~~~-~+ 

HOLI1LIB • HG74 I • • • • I 

: JIMLIB , 
HG11t I • • 1 t 

£SESLNA"' • '"71t • • I 

J 1 I 
I 'SESLNAM& • JF03 : • , 

I I t 

• ANDYLIB I £073 , 
+ ... _________ ..... .-.+ ... .__.-.-.._r/+ 

60460270 02 
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ti'ltl that SEARCH directives ,Ire Ignored if the UN or LI8PFN 
parameters were specified on the SES control statement. 

6046027CQ2 
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Now assuming that SES is able to locate the required procedure, 
than the procedure Is processed, at I.ast In principle, on a one 
pass, II ne by line ba sis--we say "In pr I nclple", since In fact 
because of WHILE (looping) directives, a given Jlne may be processed 
many times. Also each line may be scanned twice. leaving all that 
aside ror the nonce, the processing for each line of the procedure 
9 0'9 S II kit t his t 

1. The line Is scanned by the substitution processor. Any 
substltutable elements are processed at this stage, and the 
r'eplacement text inserted into the line at that point. This 
process continues until the whole line Is scanned. 

2. The II nels 
( or as sign men t 
aecor dl ng Iy. 

then examined to see If It Is an SES directive 
statement), and I' so it I s processed 

3. If the Iln~ Is not an SES directive, then that line Is written 
to the output stream, whatever that happens to be at the time. 

6046027C 02 
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Although, as Me said before, the prlnclpa' functlon of ses is to 
substltute parameters Into procedures, the expression evaluater of 
SES is a suftlclently Important aspect of processing SES procedures 
that It and its related topicsar. covered first, before we ever get 
to explaining parameters and parameter substitution. By starting 
with the expression evaluator, you'll rand It easier to understand 
para~eters when we get to them. 

Within the body of an SES procedure It Is possible to have 
variables. Variables are used for ma~y purposes, such as control 
,artablas In WHILE 'ooPs, building oharacter strings, etc, etc. 

If you assign a value to a varIable which Mas previously 
undefined, then SES defines the variable ror you, and InitIalizes It 
to tile value of the expression to the right of the equal sign. If 
the variable "as already defined, then its new value becomes the 
value of the assignment expressIon. 

Variables within SES may be of type HAME, INTEGER, STRING, or 
BOOLEAN. When a variable Is initialized, It takes the type of the 
initialization expression. Upon subsequent assignment to the 
variable, It takes the type of the ex~resslon to the right of the 
equal sign. For examp'e, here are rour variables being declared. 

\ stringy· 'MOZZARELLA CHEESE' 

\ number· 5~7(8) 

\ logical· rRUE 

\ an •• e· fred 

In the ex.mpla, the first variable Is of type STRing; the second 
Is of type MU"ber (there Is no type REAL); the t~lrd Is cftype 
800lEA~J and the fourth is of type NAMe 'it Is assumed that fred was 
not pr.ylously defined as a variable). Generally speaking, the 
exprasslon evaluator perfor.s Implicit type conversion, so that 
variables of different types may be mixed within an expression. 
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4.2 OPERATORS IN EXPRESSION EVALUATION 

Before we go further into expression eYaluatlon, we'll shew the 
operators that may be used In expressions. They fall Into the 
cJasses ofarlthmetfc, string, relatlona' and logical operato'rs. 
The table below also Indicates the relative priority of the 
opera to r s. 

t Operator I Prece- : Operator : Comments I 
CI ass : dence : I • • 

'+~'-_______ '-" ______ .Ife;:.-+--''-' ____ iIMt' ____ + .... --._..-..-..... ..-_+ ~ .. _-.... ________ .. __ .. _~._~ .. .-~~~ ___ .-.. .-_ .... + 
t Arithmetic : 1 : ** I Exponentiation : 
I • I • • • • t 2 • • t Multiply • • • • • I 

• • • I • Divlda • I • , • , 
t I • II I Mod ul 0 or ReMainder : • • : • • • • • 3 + • Add or Monadic Plus • • t • • • • • Subtrac t or Monadic Minus I • • • 
t S tr I ng • 4 ++ , String Cones tenat Ion • • • • • 
+--... --... - . .------.--.+ ..... ---.-.... ---+-...---~~ ... -.... +---~--------~ ... --~-----~~ ..... --~~-.. .-~+ 
• Relational • S • • : Equal To I • • • • • /- t Hot Equal To , 
• • • • • • <> : Not Equal To • • • • • • J ) : Greater Than I • I 

• : ): • Greater Than or Equal To • • • • 
I • < • less Than • • I , • • • <- J Less Than or Equal To • • • • + ..... .....-.. ____ . __ . __ +.-..-..._ . .-_~ .. +.~_--.-.---....... +-~---..... -4e~ . ..----..,~~ .. ..-... ~.-._ .... ___ .... _._+ 

, 
• • , , 
• 

logical 6 NOT logical NOT or Negation • • • I • f • • • 7 : AND t Logical AND : • • • I I • • 
I 8 • OR logical OR • , • • .. • XOR Loglca' Exclusivi OR : :f • 

o Operators at the same precedence level are processed from 
'eft tori ght. 

o The right operand of the exponentiation operator must be 
greater than or equal to zero. 

60460210 OZ 



CDC -. SOFTl4.AREENGINEERING SERVICES 

SES Procedure Writer's Guide 

4.0 EXPRESSION EVALUATION 
4.2 OPERATORS IN EXPRESSION EVALUATION 

4-3 

22 11 A-V 84 
REVI 2 

o The right operand of the division 3nd modulo operators must 
not be zero. 

o Proces:slng of relational operators Isas followSl 

If both operands of a relational operator can be 
converted to Integers, they are so converted and then 
camp ar edJ other" I se both ope rands ar e cony ar ted to 
strings (11 necessary) and then compared. 
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In this section we're going to took at an example of the use of 
the expression evaluator, showing hOM substitution of names Morks In 
conjunction Hlth assignment. This example Is from the SES MATH 
procedure, which acts as a quick and dirty desk calculator. At the 
start of the MATH procedure, the followIng chunk or code may be 
found. 

\ curn •• q. 'VALUE' 
\ &curn.llq'· 0 

• 
• 

• 
\ MSG t&curn •• q& • , ++ &curn •• q£ 

etc. 
etc. 

etc. 

.. 1 .. 

.. 2 .. 

II 3 II 

Note how we made use of comment quotes In the example In order to 
number the lines of interest to the discussIon. Now the May this 
Morks Is that .Jne 1 sets a variable "curnamq" to the cher.cter 
strin~ 'VALUE'. When line 2 Is processed, the substltutor looks for 
something called "curnamqU, and finds the string ·VALUE·, so that by 
the tiMe the assignment statement Is processed, the 'Ine will 
actually read 

\ VALUE • 0 

so the vlrlable VALUE gets Initialized to zero. NOM line 3 Is 
scanned by the substltutor, and when substitution Is finished, the 
line will look like 

\ "S6 'VALUE • • ++ VALUE 

now the expression evaluator Is called into play to process the 
argument to the MSG directive. MSG wants Its final argument In the 
form of a string. The expression evatuator finds that the first 
part of the expression Is Indeed a strlnge Then It finds that the 
second part 0' the expression calls for a string concatenation of 
whatever ts In the variable VALUE. Na.e lookup finds that the 
variable contains the value O. The expression evaluator con~erts 
the 3 to a string and concatenates It to the previous string In the 
expression. Ftnally the MSG directive outputs to the user a message 
that says 

VALUE • 0 
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.5.0 F'tJNCTI1JNS 

5.0 EUtiC,IlltiS, 

Sf S has 
evaluator. 
sect Ions. 

a number of functions for use by the expression 
These functions are explained In detail in the folloMlng 

First there's a brief overview of the functions. 

UNIQUE 

Attribute Testing 

strino Hand 11 no 

Number Conversion 

DATE, CLOCK and TIME 

'\lALEX PR 

TOKEN 

generates unique seven character strings In 
the torm or Jabe's or filenames. 

There are functions that test whether I 
variable Is a name, number, string or 
operator, or whether In arithmetic 
expression Is legal. 

string handling functions are provided by 
SUBSTR, which returns a substring of • 
larger string, STRlEM, which returns the 
length ot a strJng, GENSTR, which restores t 
parsed strlno to Its original format, and 
functions to raise or lower the case of 
alphabetic characters. 

the functions OCT, DEC and HEX perfor. 
Integer to string conversion. 

these functions returns the date and time In 
various formats as specified by their 
ar gumen ts. 

this function c.n be used to VALidate and/or 
eVAluate an EXPRession contained within a 
string variable. 

this function reads the next valid SES token 
(syntactic unit) from a string variable. 
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5.0 FUNCTIONS 
5.1 UNIQUE - GENERATE UNIQUE NAMES OR LABELS 

This function Is used by most of the SES procedures to generate 
unique n811es 'or intermediate scratch files, unique names for 
programs Invoked by the SES procedures, and unique labels (In those 
rare cases where labels are needed). They are explained In detail 
below. 

returns ·as a value a seven character a'phanumeric 
string, starting with the letters ZQ. The name 
Is guaranteed to be different from the name of 
any file currently assigned to the running Job 
from which this SES procedure Is being called. 

UNIQUECLABEL) returns as a value a seven character alphanumeric 
string starting with the characters 9Q. 

The UMIQU. function repeats about every seventean hours. 

As an example of how this Is used, the fo'lo){lng Is a short 
extract from the SES COPYACR procedure. 

\ copy.or - UNIQUECMAME) 
\ Ilbr.ry - UNIQUECNAME) 
• 

• 
• 

EXTRACTC&cop,acr'·COPYACR/T-ABS,LFH-"lbr.ry&.l-PROGLI8.UN-&SESUNA"" 
&copyacr&CHERE,THEREJ 
• 

• 
• 

The two .arlables at the top are Initialized to unique nemes, so 
that when those names are used, they will not conflict with any file 
that the user may have assigned to the Job. 

It Is good practice to use unique names for tiles and programs 
wherever possible, because then the user does not have to remember 
which procedures use which filenames. 
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The functions described below are mainly used to test the type of 
an expressIon. HAM, NUM, and STR return true If the argument iso' 
type NA"e, NUMber or STRing, respectively. DEF returns true If Its 
argument Is DEFined, OEFF returns true If Its argument Is a DEfined 
Function or a symbolic operator. DPR returns true If Its argument 
Is an OPeRator. VAlEXPR checks and computes a VALid EXPRession. 

5.2.1 ~AM - TEST FOR NAME 

The HAM function returns true If Its argument Is a NAMe. The 
o en ar a Ito rm of t~ AM I S I 

HAM (expr ass Ion) 

I f "expression" .Y.'u~at.s to something that G.lD. Jut A JU1.lAt.tad i.a a 
D~mJ' then the HAM function returns TRUe, otherwise It returns 
FALSE. For example' 

\ test· HAM (FRED) 
\ test. Hi" (tABC' ++ 'DEFt) 
\ test· NAM ('JUNK' ++ TRUE) 

all return the value TRUE. In the first example, FRED Is definitely 
a name, In the second example, the result of concatenating the two 
strings results In a value which can be converted to • name, and In 
the t~lrd example, the result of the expression Is the string 
'JUNK1', which can a.so be converted to a name. So In each Clse, 
the value of variable "test" Is TRUE. However, the tests' 

\ test. HAft (12345) 
\ test. NAft (TRUE) 
\ test. HAft (t1231BC') 

,II t., I, since 12345 Is not a name but a number, TRUE converts to 
the value 1, which Is also not a name, and '123A8C' Is a string 
which cannot be converted to a valid name. 

bO~6027C 02 
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The HUM function returns true I' Its argument Is a NUMber. The 
gener.al forflof HUH Is' 

NUM (exPI'esslon) 

If "expression" evaluates to something that JiAD. AI ~~Q.l.l.tt.l," 111 J 
JlUmJ1Ic., tnen the NUM function returns TRUE, otherwise It returns 
FALSE,. for e,l( amp' et 

\ test· MUM (497500) 
\ test· HUM (317 ++ 'C81') 
\ test· NU" COABC ++ TRUE ++ '(16)') 

all return the vatue TRUE. In the first example, 4Q750a is 
de fin f tel y :8 number , In the second ex am pie, the res u I to f 
concatenating the two strings results in a value which can be 
converted to a number, and In the third examp'., the result of the 
expression Is the string .OABCl(16)', which can also be converted to 
a number. So In each case, the vatuft or variable "test" is TRUE. 
However, the tests' 

\ test. MUR (FILENA"' 
\ test· MUM "Haddocks Eyes') 

both fall, since FIlENAM is not a number but a name and the 
character string 'Haddocks Eyes' cannot be converted to a valid 
number. 

5.2.3 STR - TEST FOR STRING 

The STR functIon returns true I' Its argument Is a STRing. The 
gen er a If 0 r m of S TR I 5 I 

STR (e.press I on J 

I t "express Ion" evaluates to somethIng that ~.In 11.1 JUm~.u.t • .d !g J 
~l&i~i' then the STR function returns TRUE, other.lse It returns 
FALSE. for eXlmpies 

\ test· STR (THRDCKS) 
\ test· STR e73'72"8.) 
\ test· STR ('Hurdl. yet Cordwangler') 
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a" r.turn the value TRUE, since any of those things, names, numbers 
and strings can indeed be converted to a string. In 'act It looks 
as I , you can convert .llLltbinS111 ,Il! to 8 stT I ng, and 1 , thl s Is 
the case, what's the use of the STR function? Well 8S you've 
probably guessed, '.fe's not as simple as all that, and there Is In 
'act one thing that cannot be converted to a string, and that Is an 
jUllltte.d ~.li1A. Wa'il tatkabout this a bit more when we describe 
parameters later In the guide. 

5.2.4 OEF ~ TeST FOR DEfINED VARIABLE 

OEF stands for DE~ined, and Its aim In life Is to return TRUE If 
the name specified as Its argument Is delned .aJ. __ a __ ~aJ:.1 .. bl.c. The 
g en er a I for m 0 fOE F I Sl 

DEFIna .. e) 

where "na~eH is the name of the thing that you want to know about. 
The "name" argument to OEF may QAt be an expression, only a name. 

btl' that while SES is In operation a 'fast quantity of v'arlables 
get defined, other than those that the procedure writer may define. 
The list of predefined v4rl.bles 1$ given at the end of this 
documen t. 

5.2.5 OEfF - TEST FOR DEFINED FUNCTION OR OPERAtOR 

DEFF stands for DEfined Function. and It returns a true value if 
the name gIven as Its argument Is any 0' the SES function names or 
mnemonic operators. The general form or OE~F lSI 

DEFFCn ••• ) 

whera "nawe" Is the fUnction or operator name that you want to test 
tor. The argument to DeFF may QAt be an expresston~ only a name. 
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OPR tests for Its argument to be an OPeRator or delimiter. The 
general tor mof OPR I Sl 

OPRCstrlnl_expresslon) 

OPR reads the ,Irst token 'rom the string given by 
"string_expression", and, if the token Is a valid SES token, then 
aPR returns TRUE If the token Is an operator Qt a delimiter other 
than an operator. A II st of the vall d SES tokens Is oJ ven In the 
appendix on SES syntax. 
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The purpose of VAlEXPR Is twofold. Firstly It Is Intended to 
VAL I d at e an EXPless i on, to see J, I t QaD III A.laLlIa.tiUl- and second I y, 'f the expression Is computable, then VAlEXPR eVAluates the 
EXPRession. The raison dtetre of VAlEXPR Is that It Is possible to 
read data from a file Into 8 string varIable, and then evaluate that 
string as an expression. The general format of VAlEXPR 1st 

where "result_variable" Is the name of a varlabte to receive the 
result of the expression specified by the string in the variable of 
name "lnput_strlng_varlable". VAlEXPR returns a value which Is 
either the null string, which Indicates that the expression Mas 
valid, In which case the result of the expression Is In 
"result_variable", or else the function .alue Js • character string 
Hhich Is the SES error message Indicating what was wrong with the 
expressJ on. 

As an example of VALEXPR, "e'll show another extract from the SES 
MATH procedure. The relevant pJeces of the procedure are given 
here, with tbe Interesting line numbers In comments • 

• 
• 

• 
\ t.kstsq - VALEX'R (resultq, strlngq) 
\ IF tokstsq ,- II THEN 
\ "SG tokstsq 
ate. 

etc. 
etc. 

-2 .. 
• 3 .. 
• It .. 

line 1 reads .. string from the user Into the string variable 
·stringq". Further down In the procedure, after a lot of other belt 
and braces checking, the VAlEXPR call at line 2 places the result of 
the expression evaluation in "resu.tq" and returns as a function 
value a character string which Is checked at line 3 to see If It's 
the null string. If It Isn't, then the string In "tokstsq" 
represents an error message which Is output to the user at line 4. 
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The funct10ns described beloN allow you to massage strings. The 
functions described are STRLEN, to find the length of a string, 
SUSSTRJ to extract a part or a string, GENSTR, to regenerete a 
string, and GENUPR and GENlOWR to raise or IOMer the case of 
alphabetic characters In a string. 

5.3.1 STRlEN - DETERMINE LENGTH OF STRIHG 

STRlEN stands for STRing LENgth, and It returns 8S a 'unction 
value, the length of Its argument. The general form of STRLEN is' 

STRLENCstrlnG __ xpresslon) 

whare "string_expression" Is the character string of which you want 
to find the length. For example, 

\ ge •• • 'DWIlE FLDNKING' 
• 

• 
\ size. STRLEN I •••• ++ t AND NUaOLING') 

the STRlEN functIon call has 8S its argument I string expression 
which should result In a string having the value 

'DWILE FlDNKING AND HURDLING' 

and after evaluation Is complete, the varIable ·slze" should contain 
the value 2'7. 
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SUBSTR, for SUB STRing, returns ·a part of a string from a string 
varlabte. The general format of SU8STR lSI 

where "exp" stands for "expression". The first parameter of SUBSTR 
Is the string from which you wish to extract a substring. The 
s eco n d para met e r i s the c h a r 8 c t ern um b e r ( s tar tin g f r om on e) 8 t 
which the substring is to start, and the third parameter Is the 
D.umilat fltAb. • .t.lAil.ti. to be extracted'rom the string. For example. 

\ this· 'HONEY FOR OLD ROPE' 
• 
• 

\ other· SUBSTRCthls, 11, 81 

After the substring function has been evaluated, the value of 
variable "other" Is 'OLO ROPE', and STRLEN(other) returns the value 
8. 

If you omit the third parameter from the SUBSTR function, then It 
returns Q~~ charftcter from the position designated by the second 
parameter. 

If you omit the second .ID~ thlrd parameters, then the SUBSTR 
funct Ion retur ns th e antl.t.l i..t.ciIlJJ. This doesn't seem to be 8 lot 
of use, and It's a whole lot quicker to just Issign the string to 
another one. 

It Is !lat possible to omit the second parameter and code the 
third. If YO\l do such In antisocial ttl I ng,you'll get the error 
message EXPECTING NUMBER. 

It the starting Index parameter Is given 8S less than one, It Is 
(internally) set to one) or If the starting index Is given as 
greater' than the length of the strIng, the starting Index Is 
(Internally) set to the Jerger of the length of the string or one. 
The default starting Index Is one. 

If the length is given as less than zero, it Is 'Internally) set 
to zero; or It the length Is given as greater than the maximum (80), 
It Is ('nterna"y) set to the maximum. The default length Is the 
, en gt h 0' t h't or I gin II s t r i n g • 

Once the starting Index and length have been determined, the 
requested number of characters Is returned 8S the function value 
(padding on the right with spaces If neccessary). 
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The GENSTR function Is used to restore a str Ing. When a string 
value I·s codldfora para.meter or In a string assignment. the string 
ts Jnltlally enclosed in single quote marks, and a single quote mark 
within the string Is represented by a pair of quotes. For example. 

\ time • 'Thirteen O"Clock' 

witt set the varIable time to the strIng shoMn. When SES processes 
this, the outer quotes are removed, and pairs of quotes replaced by 
single ones. However, if this string Mas to be passed on to the 
call statement of another SES procedure, then It must be restored to 
its original form, so that eYentually SES ean crunch it again. So 
the function GENSTR, for GENerate STRing Is used. The general for~ 
of GENSTR Is 

GENSTRCstrlng_expresslon) 
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GENUP' Is used to raIse the case ot alphabetic charaoters In I 
string varl able. The format of the GENUPR function Is 

GENUPR (string_expression) 

where "string_expression" Is the string you want to process. An 
example of GENUPR Is shown here In this extract from the ses system 
library procedure MATH. The procedure reads a strIng from the input 
file Into a strIng variable "stlngq" \ 

\ I~ GEHUPRCstrlngq) • 'END' DR GENUPRlstrlngq) • 'BYE' THEN 
\ STOP 
ate. 

etc. 

the MATH procedure alloNs you to type END or BYE to exit from the 
procedure, and that Is what Is beJng tested for In the example 
above. Since the user m.y be logged in In ASCII mode, It's possible 
for t~e Input to be In a mixture ot upper and lONer case, so we use 
GENUPR to raise the case of the alphabetic characters. 

5.3.5 GENLOWR - LOWER CASE OF ALPHABETICS 

GENLOWR Is used to IOMer the case of alphabetic characters In 8 
string variable. The format of the GENLOWR function Is 

GENLDWR (string_expression) 

where "string_expression" Is the string you Mant to process. 
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The functions In this category can be used to manipulate ASCII 
characters which do not have a graphjc representation. The 
functIons ara CHARREP which return the character represented by Its 
I ntegera rgument J and INTREP which returns the Integer 
representation of Its character argument. 

5.4.1 CHARREP - CHARACTER REPRESENTATION 

This functlon returns as Its value, the ASCII character 
corresponding to its argument. The general form of CHARREP iSI 

CHARREP (Integer_expression) 

where "Integer_expression" must evaluate to an Integer between 0 
(zero) and 255. ForexafltpleaCHARREP(15(8» Is the ASCII character 
for "carriage return". 

If the "Integer __ xpressJon" has a value of 128, It wltl be 
translated to 8 colon. If the value Is between 129 and 255, and the 
value of CiARREP ~Ith this argument Is wrltten to a fl'e, It will be 
trans I ated to an aster I sk. 

5.4.2 INTREP - INTEGER REPRESENTAION Of CHARACTERS 

Tn I s fu net J onw I I I 
representation of Its 
INTREP Is. 

return as Its value, the Integer 
character argument. The general form of 

INTREP (strlng_e.pression) 

where STRlENfstrlng_expression) must be equal to 1 (one). For 
example' 

INTREP ,.Z·) 

has the value 50 or 62(8) or 32(16); and 

INTREP (CHARREP(lO» 

has the vatue 10 (I.e. the Integer representation of the ASCII line 
feed ch ar acter. 
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The functions described below are for converting Integers to 
strings. The functions are OCT, DEC and HEX, which convert Integers 
to their OCT •• , DECimal and HEXadecimal representations 
respect I ve'y. None of the 'une ti onsapp en d any base des I gna tors, 
that's UP to you and your particular application. 

S.5.1 DeT - INTEGER TO OCTAL STRING CONVERSION 

Thls function converts an Integer to its OCT.' s tr I n g 
representation. The form of the function lSI 

DCTClnteger_expresslon) 

For example, If the variable "titus" has the value 795, then the 
assignment statement 

\ groan • OCT (titus + ~) 

results In the varl.bae "groan" being set to the string '1~31t, this 
being the octal representation ot the declma' Integer 799. 

'.5.Z DEC ~. INTEGER TO DECIMAL STRING CONVERSION 

This function converts an Integer to its DECimal string 
representation. The form or the function lSi 

DECClnteger_express'on) 

For example, If the varlabl. "mortice" has the value .97, then 
the assign~ent statement 

\ tenon • OEC C.ortlce + 29) 

results In the variable "tenon" being set to the string '526'. 

5.5.3 HEX - INTEGER TO HEXADECIMAL STRING CONVERSION 

This function converts an Integer to Its HEXadecimal string 
representation. The form ot the function lSI 

H£XClntege'_8.presstoft) 
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For example, If the variable "easter" has the value 10138, then 
thaass I gnmen t state", ant 

, bunny • HEX (easter + 1311) 

results In the variable "bunny" being set to the string -2CaQ', this 
being the hexadecimal representation of the decima' Integer 114~9. 

The HEX 'anetlon alM8YS guarantees that there Is • 4.1.;1111.1 digit 
at the start of the character string, since the syntax of 
hexadecimal numbers within SES requires that they start with 8 
decimal digit. It the first character of the resultant string Is 
nota decimal d"glt, then SES wll' place 80 (zero) at the start of 
the s tr I ng. 
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These functions return character strings as values. DATE returns 
the current date In a number or formats determined by Its argument, 
CLOCK returns the time of day In various formats, and TIME returns 
Information about Job and system time. 

5.6.1 GATE - CURRENT DATE FUNCTION 

DATE returns the current date In anyone of a variety of formats. 
The form of the DATE function calt 1st 

DiTE(tor.at) 

where "tor.at" may be specified in one of these waysl 

YMD returns the date in the torm 76/09108 (AD 1976, month of 
Sa ptembe r.' day 8) 

OMY returns the date In the form 08/09/76, the reverse of the 
way Just abo ve. 

MDV retu r ns the date In the forna 09108/76 (American style 
month fl r.st) • 

DMONY returns the date in the form 8 SEP 76 

f10~OY retur ns the data In the torm SEP 8, 1976 

J Ul IAli returns the Julian date, 76252 for September 8. 
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The CLOCK function returns the time, so that It l~ possible to 
get NOS to give you the time of day. The general for. of CLOCK Is 

CLOCKltorftt.t) 

where "format" Is one of the following. 

HHS returns Hours, "Inutes and Seconds~ In the for. 16140tlQ. 

AMPM returns the above time In the form 4'40 PH 
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The TIME f unct i on returns I nformat Ion ab out the system t I me. Th e 
g en ar al for m 0 f 11 ME I s I 

TINElforlllatl 

where the "format" parameter is one of the following. 

SYS elapsed time In seconds since deadstart. 

SYSMS elapsed time In milllseconds sinca deadstart. 

JOB processing time In seconds since the start of this Job or 
term I nat ses sl on 

JOBMS processing time In milliseconds since the start of this Job 
or t erml n a I session. 
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------------------------------------------------------------------
TOKE-N makes the Internal lexical scanner of the SES processor 

available to the procedure Mrlter. TOKEN reads the next SES token 
(syntactic unit) from a string variable. The calling format of 
TOKEN I $1 

TOKEN(source_string, token_string) 

TOKEN reads the next available SES token from the variable 
"source_string", and places that token Into the variable 
"token_string". TOKEN returns as 8 value one of the followlngl 

o If the token read from the strIng Is a valid SES token, TOKEN 
returns a null (empty) string to Indicate that all Is Mell. 
HAt. that in this case, the token Is ltl.J..,t.lJi froll! 
·souroe_strlng", so that YOU can place calls on TOKEN Into a 
loop, Ind get successive tokens from the source string. 

o If the next token In the string Is not a valid SES token, 
TOKEN returns as a value a character string consisting of an 
error message indicating what Is wrong wi th the token. 
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-------_._---,----------------------------------------------
The example below is taken from an old version of the SES TIME 

procedure. TIME does not give you the time to the exact second, 
rather It glYes you the time In words to the nearest five minutes. 
For exempl. If you type SES.TI"E, and the time was 11'17143, ses 
Mou.d output the time In the torm 

• QUARTER PAST ELEVEN 

Plrt of the procedure to :accomp I. sh 

\ sectO • ,. 0' 'CLOCK' 
\ sectl • 'FIVE PAST' 
\ sect2 • 'rEN PAST' 
\ sect3 • 'QUARTER PAST' 
\ sectlt • 'TWENTY PAST' 
\ sect' • • TVENTY FIVE PAST' 
\ sect6 • 'HALF PAST' 
\ sect7 • 'TWENTY FIVE TO' 
\ sect8 • 'TWENTY TO' 
\ sect9 • 'QUARTER TO' 
\ sectlO • 'TEN TO' 
\ sectl1 • 'FIVe TO' 

\ hI • , ole' 
\ h2 • • TVO' 
\ h3 • , THREE' 
\ hit • • FOUR' 
\ h5 • , FIVE' 
\ "6 • , SIX t 
\ h7 • • SEVEN' 
\ h8 • , EIGHT' 
\ h9 • 

, NINE' 
\ hl0 • , TEN' 
\ hll • , ELEVEN' 
\ h12 • , TWELVE • 
\tlktok • CLOCK""P") 
\ Junk • TOKENCtlktok. hours) 
\ -Inutes· SUBSTRCtlktok, 2, 2) 

this is' 

\ hours· (heurs+((33< •• 'nutes) AND CMlnutes(a59))1112 
\ hours· 'h'++hours+Cheurs • 0).12 

\ sector· 'mlnutes"+C.'nutesI15)!»)/I12 
\ sectna.· 'sect'++t&sector&' 

It 1 .. 
.. 2 .. 
• 3 .. 

.. 4 • 
It , • 

• 6 It 

• 7 It 
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5.8 EXA"PlE - TIME, TOKEN AND EXPRESSION EVALUATOR 

This simple little procedure Ij'ustrates some of the aore 
esoteric uses of the expression evaluator. The numbers that appear 
in comment quotes are for reference In the discussion that follows. 

The assignment statements 4t the 
initializing a bunch or strings which 
eventu8 J output. 

beg'nnlng are J~st 
form parts of the 

line 1 calls the CLOCK function Mhlch 
suppose that the time Is 4120 PM. 
contain the string 14120 PM'. 

returns the time. let us 
The variable "tlktok" Mill 

line 2 calls the TOKEN 
variable "hours". 
variable "Junk", 
application. 

function which sets the value 4 Into the 
The result of TOKEN Is betng placed In the 

because that's what It Is In this 

line 3 uses SUBSTR to get the "minutes" field out of "tlktok". We 
can't use TOKEN to get rid of the colon because co.on Is not 
8 valid ses token. So we use SUBSTR to get the second and 
third characters of the string and place that In the varlab.e 
"minutes". 

line 4 Is Incrementing the "hours" counter I' "minutes" lies 
anYMhere between 33 and 59 minutes past the hour. The 
boolean expression (33(=mlnutes) AND (minutes<=59)) wll' 
evaluate to either TRUE or FALSE, which Is convertible to 1 
or O. Then we assign the whole expression modulo 12 to 
"hours". 

Ijne 5 is setting "hours" to one of the Nhxx" variables defined at 
the start. The expressIon h4S to generate the string 'Hl!' 
If the value of "hours", set In line 4, turned out zero 
because of the modulo operator. 

line 6 computes the "sector", that Is, the five minute slot on the 
face of the dial. The expression Mill set the sector to 
"mlnutes"/~. But the expression also says that If It's 
3,4,5,6 or 7 minutes pest the hour, then Me'" set It to "ve 
past the hour 

line 7 builds a name ·sect •• ". The names "hxx" and "sectxx" can be 
accessed by substituting. For exemple, .f the time Is 
,.43 pm, then "hours" wilt eventually contain the string 
'H5', and "sectnam" wit. contain the string 'SeCT9 t • Then 
the substitution 'hours& wll' give the string 'FIVE', and 
&sectnam& will give the string 'QUARTER TO'. 
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In this section we'" look at all the SES directives that tr. not 
directly concerned with processIng of parameters from the control 
statement. Aoaln ~e'll provide 8 brief summary of the available 
commands# and go Into more detail later on. The commands wl're 
going to discuss In this section are. 

Conditional Processing 

Iterative ProceSSing 

other Control Statements 

A Iterna te F II e Creat Jon 

File Inclusion 

User Interaction 

The IF-ORIF-ELSE-IFEND commands provide 
a meens to process the procedure 
conditlona'iy. 

WHIlE-WHIlENO provide a means of 
repeating a group of statements Mhll. 
some condition remains true. 

CYCLE provides the means to go to the 
beginning of a WHILE loop. EXIT 
terminates Its Immediately enclosing 
structure, STOP terminates procedure 
processing and starts execution of the 
generatad control statement file, Nhlle 
ABORT terminates procedure processing 
and returns control to the user. 

ROUT provides a capability to direct 
text from the body of a procedure to a 
designated file. 

INCLUDE can Insert Into the body of the 
procedure# the text of any other 
deslgnatedfJle. 

The ~SG command can send messeges to 
any designated file. The ACCEPT 
command can read tines from any 
designated file. These two commands 
ar. most useful for making Interactive 
procedures which may talk to the user. 
DAYFMSG allows messages to be written 
to the Job dayfile during procedure 
process t ng. 
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The SES processor provides a method whereby a block of statements 
can be processed condltlonally. The general form of the complete IF 
gang Is laid out beloH_ 

\ IF so •• condition THEN .. One of these • 
blah 

blah 
\ OR IF;· a"other condition THEN .. Ther ••• Y be zero to • 

tlII.b'. 
flu.b I. 

\ DRIF yet another condition THEN .. .an, ORIF stat •• ents .. 
rltubarb 

rhubar b 
\ ELSE • zero or one at these • 

yakk 
,akklt:r yakk yakk 

\ IFEMO .. Ter •• nates the lot • 

To Illustrate the use of IF, we'll look at the last few lines of 
the TIME procedure that was shown previously. Remember that we had 
the variables "sector", "sectnam" and "hours" set up_ The small 
piece of condlttonal code In TIME Is so that the time always comes 
out in the form of SDMETHING TOIPAST SOMETI"E, AXAAat when It Is the 
hour itse", In which case SONETI"E O'CLOCK will be output. The 
piece of code tha·t does this lSi 

\ IF sector • 0 THEN 
\ .astwrd • 'hours' ++ 'sectn •• ' 
\ ELSE 
\ lastwrd • 'sectn •• ' ++ 'hours' 
\ IFEND 

• "astwrd' 

As you can see from the code, the two halves of the time string 
are arranged In a different order dependln~ whether It's the hour or 
not. 
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The WHILE command .I'ows • sectIon ot code to be processed over 
and over as long asa condition Is true. The general form of the 
WHILE comma ndl s' 

\ WHILE condition Is true DO 
bunches of 

procedure st.t .... nts 
\ WHILEND 
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This section describes directives In addition to If and WHIl£ 
that control which statements Mltl be processed by SESe lhese 
directives area STOP, ABORT, EXIT, and CYCLE. 

6.3.1 STOP - STOP PROCEDURE PROCESSING 

The STOP dIrective Is used to prematuraly terminate processing of 
the pr~cedure. Its effect Is equivalent to surrounding the part of 
the procedure that followed It with an IF/IFEND for Mhlch the 
condition Is FALSE. The general form of the STOP directive 1$1 

\ STOP [ string_expressIon 1 

where string_expression specifies an optional message to be sent to 
the d 11 fll e. 
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The ABORT directive Is similar to the STOP directive Mlth the 
exception that the SES program "If I abort Instead of executing the 
generated procedure. I tean be used, for Instance, when p ar ••• ters 
to a procedure Mere not specified correctly. The general form of 
the ABORT directive 1st 

\ ABORT t string_expression] 
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The EXIT directive Is used to conditionally or unconditionally 
exit from the "Immediately containing structure". This "structure" 
may be 8n If "statement", WHILE "statement", or INCLUDEd procedure 
"segment". If the EXIT directive Is not contained within any of 
these "structures", It acts like a conditional or unconditIonal STOP 
directive. The general form of the EXIT directive lSI 

\ EXIT [ WHEN bool •• n_expresslon ] 

The exit Is taken If the WHEN bool.an_expresslon Is omitted or If 
It Is given and evaluates to TRUE. For example, the following are 
eqUIYllent. 

\ IF condl THEN \ IF condl THEN 
stufand Junk 1 stu' and Junk 1 

\ eXIT WHEN cond2 \ IF NOT cond2 THEN 
stuf and Junk 2 stuf and Junle 2 

\ IFEND 
\ IFEMD \ IFEND 
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The CYCLE directive can be used to proceed to the next Iteration 
of the Innermost WHILE "statement- that contains the CYCLE directive 
either condltlone.ty or unconditionally. The general torm of the 
CYCLE dIrective 151 

\ CYCLE [ WHEN boo'ean_expresslon ] 

The cycle Is taken If the WHEN boolean_expression Is omitted or 
.f It Is gl~en and evaluates to TRUE. For example, the fotloMing 
are eQllivalent1 

\ WHILE condl DO \ WHILE Gondl DO 
stu' and Junk 1 stu' and Junk 1 

\ CYCLE WH£N cond2 \ IF MOT cORd2 THEN 
stuf and Junk 2 stuf and Junk 2 

\ IFEND 
\ WHIlEND \ "HIL END 
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ROUT provides the ability to divert text from within the body of 
an SES procedure to a specified flte. The form or the ROUT command 
lSI 

\ ROUT [FA-] flle_n ••• 
text 

to 
be 

routed to another 'lie 
\ RDUTEND [NDEOR-] [flle_na.el 

All the text within the ROUT - ROUTEMD bracket Is sent to the 
named"'e, liltll toa .2"til:.l.lSl that any directive lines within the 
block ars processed as they are encountered. 

"file_name" Is the file to which the text Is to be routed. The 
optional FA keyword on the ROUT command $p~clfles that the text Is 
to be output In Full ASCII, that Is, blank lines are output and 
lower case letters are not folded to upper case. If the FA 
Plr.let.r Is not coded, then the output text has IOHer case letters 
fo1ded to upper case, and blank tines are discarded on output. 

When the RDUTEND command Is encountered, SES normally ;trltestn 
end 0 f r. co r don t he f I I eat th at pol n t • 1ft he 0 p t Ion a I NO,EO R 
parameter Is coded on the ROUTEND, then the end of record Is not 
written. This proyldes 8 useful f.cllity to ROUT many sections of 
text to the same 'ite In a disjointed 'ashlon. 

The "'lie_name" on the ROUTENO Is optional. Its use Is 
encouraged, since It makes the procedure •• sler to read, bAMA.I.', If 
the name on the ROUTENO doesn't ~atch the name of the file at the 
top of the output control stack, then the ROUTEND directive Is 
Ignor ad. 

It Is possible to nest ROUT - ROUTENO blocks within other ROUT -
ROUTENO blocks, as tong 8S the Inner ROUT's don't reference the same 
fllename as th. other ROUT 1 s. If a ROUT directive does try to 
reference a file which is alrsady being ROUTted to, then that ROUT 
d Ire c t Iv e I s I g no red. 

ROUT'ln; Is partlcullrly useful for creating 8 tJ '.,wlthln 8 
procedure, which is to be submitted as a batch Job. For example' 

60't60270 02 



CDC -- SDFTWARE ENGINEERING SERVICES 

SES Procedure Writer's Guide 

b.O SES DIRECTIVES 
6.4 ROUT - ROUTEND ROUT TEXT TO A NAMED FILE 

\ Jobflle· UNIQUEINAMEt 
SSUBMIT1&Jobflf.',B) 
SRETURNC&JobfJ •• &' 
• JOB &procn •• ' SUBMITTED 

\ ROUT Jo lit II e 
luser&,T2000. • •• &procn •• ' ••• 
SUSERC'userC,lpasswor£t 
SCHARGe"ch.r •• '_'proJect£' 

Job 
control 

state.ents 
\ ROUTEHO Jobflte 

could be used by a procedure to SUBMIT a batch Job. 
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As a conYentlon, procedures that ROUT stuff to files have the 
ROUT'ad text blocks at the end of the procedure. This makes the 
main body of the procedure easier to read, without It being 
clutt~red UP with ai' the ROUT'ed material. 
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INCLUDe al.ows you to read text from a file other than the body 
of the current procedure 'lie. The effect Is as ., the INCLUDEtd 
fIle Mas physically Inserted In the procedure 'lie body at the point 
of the INCLUDE command. The most prlmltive form or INCLUDE lSI 

\ INCLUDE F-'.'e_n ••• [,UN-use,_n ••• l 

"flte_name" Is the name of the tile to be INCLUDE'd. and the 
(optional) "user_name- specifies the catatog where the rile Is to be 
found. It the f.le Is .'ready local to the running job, then the 
local copy of the file is used. 

The gener.f, and probably more useful form of INCLUDE looks like 
thisl 

\ INCLUDE F-Jlte_n ••• , l-local_.1b, LPFN-Ilbrary_n ••• , UN-user 

In this format, "file_name" Is stIli the name of the tile to be 
INCLUDE'd, but now It refers to 8 procedure record In a 'LI8 library 
of name -library_name" In the catalog of the user given by "user". 
"to cal_II bit J s the name ot the lFH or Local Fit e Na •• by which the 
library Is known when SES ACQUIRE's the library. It Is alMayS, 
always, but always good practice to use a local tile name for the 
library because INCLUDE's may be nested within INCLUDE's, and as 
long as the local file names are different, NOS Is quite happy to 
let you read from different posItions of the same f.le. 

To Illustrate how INCLUDE works, we'tl show a section from the 
SES REPMOO procedure. This same INCLUDE file Is used by all SES 
procedures which update libraries. 

\ rewrltl - "'ntba.e" 
\ r • wr' Ito • t nbS • 
\ INCLUDe 'REWRITE-. l-UNIGUEINAMEI. LPFN-SESLNA", UN-SESUNAM 

The procedure sectton shown above sets the Input and output file 
names 'or REWRITE ("rewrlti M and "rewrlto"), and then I~ClUDE's the 
REWRITE procedure. In actual fact. REWRITE is 8 stand alone 
procedure In Its OMn right, and It Is possible to simply use REWRITE 
IS • standard SES procedure, such as. 

SES.REVRITE I-&'ntbas.'. a-lnb' 

Wny didn't Me do It that way? Wei' the main reason Is that the 
complete REPMOD procedure run (from procedure cal' to finishing the 
Job) goes faster by INClUD'lng the REWRITe procedure. If we'd 
written SES.REWRITE, then during the processing of REPMOD, we'dve 
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hit the procedure cal', searched the procedure libraries, cricked 
the control statement, etc. etc. Tbe whole thing goes 8 lot taster 
for INCLUO'lng the Inner procedure. 
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The dlrectlves In this group can be used to "talk" to the user of 
8 procedure and to Jet the user "talk" back. The directives arel 
DAYFMSG, MSG, and ACCEPT. 

6.6.1 DAYF~SG - SEND MESSAGE TO DAYFILE 

This directly. can be used to place 8 massage In the user's 
dayfIle. Tbe genera' form of the OAYFMSG directive Is. 

\ DAYFMSG string_expression 

where strln ,_:express Ion def I nes the message to be sen t. 
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This directive Is used to write messages to a specifIed file. 
Its genera' form Is. 

where string_expression defines the !'Iessage to be written and 
f I' e_:n ••• specIfies the nsme of thef II e to receive the message. 

The default for 'lie_A ••• Is OUTPUT. ~al.' that if flle_n ••• Is 
omitted and file OUTPUT Is not assigned to a terminal, the message 
iSO'll N r Itt. n. 
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The ACCEPT directive reads 1 tine from a specified file Into a 
spec. fled variable, optlona.t, preceedlng the read request with a 
prompting message to another flte. The general form of the ACCEPT 
d J r 8C t Iv e I s 1 

where war_n ••• Is the name of the variable which will receive the 
line from filalnflle. The PROMPT and TO parameters are equivalent 
to the M and TO parameters, respectively, of the MSG directive (see 
above). The de'ault for Infl,. Is INPUT. 

H~!II al' parameters on directives are expressions) therefore It 
Is I.tt.ADal~r.commended thatp.arameters which .reto be names, be 
given as strings •. For examplet 

\ ACCEPT INTO-'varl' PRDMPT-.sgl 

Is generally much safer thana 

\ ACCEPT INTD-varl PROMPT-.sgl 

since In the second case, 11 varl already has 8 value, that value 
wi" be used for the INTO parameter. 
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When a procedure Is running, It Is always good pr.tice to keep 
central memory field length to a minimum. This helps to provide 
better response time for all users (Including yout), by reducing 
swap tim e. Howey er , I t Is a Iso a nice to u c h to res to ret he user t s 
fteld length at procedure end to whit It Mas when the procedure was 
called. The SETRFL directive provides the abl11ty to do this. The 
format of the SETRFl directive lSI 

\ SETRFL .In[ •••• x] 

the action or SETRFL Is best explained In this set of SES code. 

\ IF Fl < .In DR FL > .ax THEN 
SRFL,£ .. Jn£) 
\ RFlLINE • 'SRFlI&FL"t 
\ ELSE 
\ RFlLINE • • • 
\ IFEND 

In other words, If the current user's field length, given by the 
predefined variable FL Is outside the limits specified by "min" and 
"max", then Me generate a control statement to the control statement 
file to RFL to "mln-, and we then set the predefined varlabl. 
"RFLLINE" to the control statement needed to restore the user's 
field 'enoth. Typlcatly,~. would then pllee In &RFLlINE£ line at 
the end of the procedure. The "max" part of the SETRFL directive Is 
optional, and I f omitted, Is the same as "min". In that case, the 
SRFL statement Isoaner .ted I t the current Fl Is -unequal to that 
specified by "min". 
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NOM at last Me come to the real purpose of ses, that Is, reading 
parameters fr~m the SES control statement and substituting them Into 
the eel statement file. 

The topl~s discussed In this section should now 
straightforward. They are basically concerned ~Ith 
definition via the PARM-PARMEND dlrectlves, and the 
facilities for accessing parameter attributes and values. 

be 'alrly 
parameter 

various 
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When Me discussed the general layout of a procedure In the 
section on basic SES processing, M4 saw that a procedure may have 
zero to many PARM directives, terminated with a PARMEND directive. 

PARM stands for PARaKeter, and It Is the basic SES directive 
which defines "hat a procedure parameter may look like. PARM allows 
you to define the foltowlng things about a par ••• ter. 

o The keyword or keywords used to define that parlmeter. 

o number of values which that parameter may be given when It Is 
co ded. 

o whether the para~eter Is required to be specified In the 
p r oce du r e C 8 I I II ne. 

o the alloMed type or the perameter. 

The general form of the PARM directive lsI 

\ PARM KEY-keywords. [NVALS-xx], [type] [REQ] [ING] 

KEY Identifies the keYMord or keywords that may be used to 
specify this parameter when coding it on the control 
statamen t. 

NVALS s~eclfles the mlnl.um and m.xl~um Number of VALueS that may 
be coded for this parameter. Def~ult Is 1 (one). 

type Identifies the allowed type of the parameter. "type- may 
be coded as one of the followlngl 

NAM specifies that the parameter m~~t be a NA"e. That Is, 
a one to seven character alphanumeric string starting 
with a letter. 

MUtI specl"es that the parameter fii.t be a HUMber, that 
Is, a pure numeric string, with an optional blse. 

STR specifies that the parameter .y~t be 8 STRing. 

FGM designates that the parameter may be a ForeiGN text 
parameter. This type or parameter has the format of 
In expression (or parameter specltlcatlon) Jua.t It Is 
JlJZt .x.llua1.'" when encountered, rather It Is "passed 
on" essentll'I, unmodified. Forelon text parameters 
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.re normatly only used when value sub-lists are 
required tor a parameter, and It then becomes the 
responsibility of the procedure to check the validity 
of the parameter. Details of the format (and 
restrictions) 0' foreign text values can be found In 
the subsection "Foreign Text" In the appendix on 
syntax. 

REG Is • keyword that spec.'las th.t the parameter is REQuired 
to be stated when calling the procedure. 

RNG states that the parameter may be coded as a RaNG.. That 
Is, the parameter may be coded In the form of x •• y, for 
example cols-2 •• 75 

The basis 0' all this definitIon Is that SES checks the 
parameters given on tbe control statement to see If they are 
actually as you said they should be.' 1·' they are not., then SES 
outputs 8n error message at the time of processing the procedure, 
saving a massive amount of playing about In the body of the 
proce dur e I tse If. 

tiatl that on an SES procedure call, • value can be omitted from a 
parameter's value Jist QD1~ If that parameter Mas QAt declared Mith 
In explicit tlal specifier on Jts PARM directive. 
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SES prov'des a number or functions to test the attrl butes of 
parameters as defined In the PARM directives. A short summary of 
the functions Is provided below, and more detailed explanations 
follow. 

In the dlscussjons that follow* we use the convention that 
"parameter_name" means AD~ of the keYHords used to specify 8 
particular parameter, and "keyword_name" to fI.anaspecl flc kaYNOr d 
out of the set of possible keYMords for I parameter. For axa.ple, 
If Maid coded the folJowing PARM dlrectlvel 

\ PARM KEY • ('1', ",, 'Input', 'file') etc. 

then "parameter_name" means t., or 1ft or 'Input' or 'filet, whereas 
"keyword_name" means onl, one 0' those, say 'Input'. 

OEFP(parameter_name) 

KEYVAl (p ar Imet er _name) 

El.alanatl.QQ 

returns a true value If the parameter 
specIfied by "parameter_name" Mas actually 
coded on the control statement. 

returns a true value If the keyword 
specIfied by "keyword_name" Mas actually 
coded on the control statement. 

returns the keyword that Mas actually used 
to define the parameter specified by 
"parameter_nsee". 

returns the number of values actually coded 
for the parameter specified by 
"par amete r _name". VeNT Is descr 'be din 
detail In the subsection on "Accessing 
Parameter Values". 
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The DEFP function allows you to test If a para.eter was actually 
defined. OfFP stands for DEFined 'arameter. The general form of 
DEFP Is I 

OEFP(parameter_n •• e) 

where ·parameter_name" is an, of the keywords for the parameter in 
question. For example, there are Many of the SES library procedures 
(or filters), that take one Input rile and produce one output file. 
Thase procedures are geared UP so that if yoU only specify one 
fllena~e, then when the procedure Is finished It will wrJte the 
output fila over the Input file. The piece ot SfS procedure code 
that would achieve this lSI 

\ IF NOT DEFP(o) THEN 
\ o. 'S.st 
\ IFEND 

Later on In the procedure. we would use the fact that the 'I' and 
'ot parameters are either equal to each other or not. 

~~tl that If "parameter_name" Is not the name of a parameter to 
the procedure, this function will return FALSE as Its value. 
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The OEFK function stands tor DEFined Keyword, and Its functIon In 
life Is to test whether, when 8 parameter was coded, a specific 
keyword was used to define that parameter. The general form of OEFK 
1st 

where "keyword_name" Is the keyword for whicb Me want to test. To 
illustrate the use of DEFK, we'll show a short extract from the 
FORMAT procedure. "ost of the SES system library procedures which 
can ru~ as batch Jobs contain this particular section of code. The 
Idea or the bit of code Is to dump 8 dayfile to the user's catalog 
If there Mere any errors In the Job. The dayfile parameter Is 
defIned via the rol'o"Jng PARM directive. 

\ PARM KEy-,tnodayf'.'dayf'I.·,'df') NYALS-O •• l HAft 

the 'noda,f t keyword specifies tbat no dayfile Is required at atl, 
in :Iny event. 

In the FORMAT Job, the fotloNfng piece o~ ses code may be found 
to process the parameter. 

\ IF NOT DEFKCnodayt) THEN 
EXIT. 
SDAYFILEC&day'II.'J 
SREPLACEClda,fll.&) 
\ IFEND 

To explain how this works, 1f the user coded nod." as an option 
on the procedure call, then the test at the IF statement Mould fall, 
and none of the statements between the IF and the IFEND Mould be 
processed Of output to the control statement file. However .f the 
user coded df·so.e_'lle, or day'lle-soMe_'lle, or omitted the 
parameter 1ttogether, then the test would succeed, and the EXIT, 
$DAYFIlE and SREPLACE control statements woutd be processed to ref.r 
to whatever "some_fIJe" happened to be, or would refer to "DAYFILE" 
if the parameter had not been coded. 

!jSlt. that I' "kllyword_name" Is not the na". of a keyword to the 
procedure, this function will return FALSE as Its value. 
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KEYVAL stands for KEYword VALue, and Its function Is to let you 
knoM which keyword Mas actually used when specifying a parameter. 
The general form of KEYVAL is' 

KEYVALC,ara •• ter_na •• ) 

where "parameter_name" is aD! of the keywords that can be used to 
specify the particular parameter that yOU are interested In. The 
KEYVAL 'unction returns 8S • string, the keyword that Mas actually 
used when the parameter Mas coded. 

If no keyword was used to defIne the parameter, that Is, the 
perameter WIS specified positionally, then KEYVAL returns the null 
string. 

Hatl that If "parameter_name" Is not the name of a parameter to 
the procedure, then this function returns the null string IS Its 
y a I ue. 
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There are essentially two ways or gettIng at the value of 8 
parameter' by substitution, and by using one of the functions 
described in the following subsections. 

It Is not possible to directly reference a parameter value In an 
expresslon, rather~ one of the methods described above must be used. 
This Is to allow a keyword for a procedure to haye the same name as, 
for Instance, one or the predefined variables, and yet within the 
procedure, to access both the parameter and the variable. 

The substitution mechanIsm of SES always first checks for the 
name as being the name of a parameter, and only if this check falls 
does It loak for a variable to substitute. This priority Is .Iso 
fo I lowed M he n a s sl i,J n men t t ak es p I ace, e I th e r ex p I I cit I y y I a the 
assignment statement, or impllctly vI. functions such as TOKEN and 
VAlEXPR, discussed prevlousl,. 

Substituting a parameter can be represented by the fotloMlng SES 
code' 

\ dummy· VALS(par ••• 1, LOY) 
----- 'du •• ,' ------. 

whera "dum~y" Is some temporarY variable. In other words, the lO~ 
Value, of value 1 for parameter "param" is substItuted. You would 
actuall, code such a substitution asl 

---------- 'par •• ' ----

The functions described in the folloMlng subsections may also be 
applied to variables Mlth string values (In addition to parameters). 
When used for this purpose the string value must be In the form.t ot 
a value list (see the Appendix on Syntax ror a detailed description 
of the format of a value list). In particular, the Interpretation 
of the string Is that It contains a value list for a "parameter" 
defined byl 

\ PARM NVAlS.O •••• xv •• s_ FGN, RNG 

The descriptions of the functions' VeNT, VALS, and GENLIST ~hlch 
fOJ'OM only discuss their use with parameters in order to keep the 
description as simple as possible, however, the first argument to 
III these functions may also be the n.me 0' • variable Mhose value 
has the properties discussed above. 
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veNT stands for Value CouNT, and Its function is to determine the 
nU;'Rber of values coded for a parameter. The form of VeNT 151 

where "par~meter_nameft Is the name of the parameter for which you 
"ant the v.lue count. 

For example, the SES WIPEMEM procedure has one of Its parameters 
defined vfa the fotloNlng PARM directive. 

\ PARM KEY • 'text' NYALS • l ••• axvals HAM 

so that It's possible for the user to code a calion WIPEME" which 
looks so~ethlng like this' 

SIS.VIPE"E" text·(g'Ug~grol,b.rk.c'.') 

so that Mlthln the WIPEMEM procedure, the assignment statement 

\ ••• coun • VeNT (text) 

would set the variable -memcoun" to ~ In this case. The Ma) that 
this is actually used Is In a WHILE loop, something along t~e tines 
oft 

\ I nde. • 1 
\ WHILE Index <- VeNT (text) DO 

blah 
blah 

blah 
\ Index • Index + 1 
\ WHILEND 
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VALS Is probably about the most useful function available to the 
writer of ses procedures. VALS stands 'or VALueS, and Its function 
Is to extract a value from a list of values which may be coded for 8 
specIfic parameter. The general form of the VAtS function lSI 

Mha,e "parameter_name" Is the parameter ror which the value Is to be 
extracted. "Index" Is an integer expression which determines khlch 
value out 0' the value list Is to be extracted. The tast parameter 
Is LOY which stands for LOw Value, or HIV which stands tor HIgh 
Value. This indicates whether the low or the high side of a range 
Is to be extracted. As an example, the COLS parameter of the 
COPYACR procedure can be coded as 

where "xx" Is the low side of the range and "yy" Is the high side of 
the range. The appropriate VAlS functions Is somethIng like the 
follow' ngl 

If' the 
8S default. 
as default. 

\ loslde • VALS(ools, 1, LOY) 

\ hlslde • VALSrCDLS, 1, HIV) 

LOY or HIV parameter Is omitted, then VAlS takes the lOV 
If the "Index" parameter Is omitted, then VALS uses 1 
So for Instance the VALS functions 

Is equivalent to the VAlS functIon' 

It the "Index U parameter Is glYen 8S less than or equal to zero, 
or greater than the maximum values alloMed for any parameter (50) 
the error ~ess.ge VALUe DUT OF RANGE Is given) or If "'ndex" Is 
greater than the actual number of values coded for the parameter. 
the function returns an "\lfl.Gltlllasl" value. 

If HI' Mas specified on the cal. to VALS but the value was not 
coded as 8 range (or HIS not allowed to have a range) the 
corresponding LOM Value Is returned. 
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7.3.3 GENlIST - GENERATE LIST FROM PARAMETER LIST 

TheGENL 1ST "function, for GENerate LIST, all OMS you to build up • 
strln~ from I parameter list supplied to the SES procedure. The 
general form of GENlIST I s I 

This looks complicated but since most of the arguments can be 
omitted, It's actually a lot simpler than It looks. The meaning of 
t he v ar'j GUS pat ameter s of GENl I ST .r e t 

coun 

is the name of the parameter that you want to access. 

Is an Index which Indicates at which yalue In the list 
you Hant to start :accesslng. If "coun" Is undefined 
when GENlIST Is Invoked, then GENLIST defines It for 
you, and Initializes It to one (1). When GENLIST has 
processed the list, "eoun" Mtt. be set to one greater 
than the last vatue processed In the list. If "eoun" 
has a value (Nhen GENLIST Is Invoked) which Is less 
then one or greeter than "max_coun", the error message 
VALUE OUT OF RANGE is given. 

Is the maximum number of characters you Mant to go In 
the generated list. The default Is 80. 

is the highest Index that GENlIST Is to process up to. 
The default Is the aotual number of yalues coded 'or 
the parameter. 

is the character used to separate the low side and 
high side of a rangt value. It "range_sep" Is 
omitted, It defaults to the SES range separator ( •• ) 

Is the ch.racter used to separate values In the '1st. 
I' "value_sap" Is omitted, It defaults to comma (,) 

To Illustrate how GENlIST Morks, we"1 looket a section of the 
SiS WIPE~EM procedure. One of WIPe~EM's parametars Is de'.ned as 
folloltfs. 

\ PAR" KEY • ·text' NVALS • 1 •••• xy.ls HAM RNS 

The WIPEMEM procedure Invokes lI8EDIT to actually delete the 
member records from the library. It Is possible to give lIREDIT a 
directive of the form. 
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*OELETE TEXT/6RA8.HDLD.HERE-THERE,'UNK-YUKK etc etc 

Such a deletion could be coded on the SES control statement In the 
tol lowing manner. 

The foltowlng section of code Is taken from the WIPEMEM 
procedure, showing how GENLIST is used to generate the LIBEDIT 
directives. 

\ ••• typs·· CTEXT.OPLC,OPL,REL,OVL,ABS,PPU,PP,CDS)'· 
\ dlr'JI.· UNIQUE 'NA"E) 

• 1" .. Z .. 
• 

• 
\ RO or d I rf I I • .. 3" 
\ t, PC oun • 1 .. -\ .. 
\ WHILE typcoun (a 9 00 .. 5" 
\ •• _type • VALS , ••• typs. typcoun, LOV) .. 6· 
\ IFDEFP " ••• type') THEN .. 7" 
\ me.coun • 1 • 8" 
\ WHILE ••• coun <- VCNT " ••• tyP." DD .. q .. 
\ co •• • GENlI STC& ••• typ.', •• tlcoun,61t, VCNT" ••• tyP.' I. '-') 
*OELETE., ••• type&'lco.d£ • 11 .. 
\ MHILEMD .. 12 " 
\ IFEND " 13 " 
\ t,pcoun • typcoun + 1 .. 14 .. 
\ IMILENO • l' .. 
\ ROUr·END dl rTI'. .. 16 " 

tine 1 

II ne . 2 

II ne 3 

I I ne 5 

1 ine 6 

line 7 

II ne 9 

defines the list of parameters for which LISEOIT 
dlrectlves may be generated. 

defines the name of the file to receive the directives • 

Initiates the directives tile. 

starts a loop Mhlch cycles through all of the directive 
generating parameters defined on line 1. 

sets the variable "memtype" to the name of the next 
parameter for which directives may be generated. 

checks whether the current parameter was specified when 
the procedure was called. 

starts. loop which cycles through .t. values supplied 
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line 10 

line 11 

for the current parameter when the procedure Mas called. 

uses the GENLIST function to extract member names from 
the vatue list of the current parameter, andformet them 
Into a LISEDIT directive. 

causes the directive to be Mrltten to the directives 
r I Ie. 

The remaining lines handle the cycling of the loops and the 
finishing oft of the directives ft'e. 
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In this section we wltl describe some of the methods for defining 
default yalues for parameters (and keywords). The simplest wa, of 
setting a default for a single valued HAM parameter Is to declare 
the default as one of the keywords for the parameter} then use that 
keyword throughout the procedure to refer to that parameter. For 
example, the SES REPMEM procedure contalnsl 

which defines the parameter for the 'group' (of members) file. All 
through the procedure, this parameter Is referred to via the 'group' 
keyword, thus If the Plrameter Is not specIfied on the call REPHEH, 
GROUP wll' be substituted anywhere &group' appears. 

When this method Is not appropriate, one of the functions 
described In the fo.lowlng subsections could be useful. The purpose 
of these functions is to jetermine It a parameter was given a vatue 
(SETVAl) or If a keyword was used to specify' the parameter (SETKEY). 
If thIs condition Is true, then the SETVAL functIon Is treated like 
the VALS function, and SETKEY Is treated like KEYVAl. If the 
condition is tatse, the remaining processing done by both functions 
Is the same. If the specl'led variable Is defined (usually In the 
user's PROFIle, then Its value Is returned by the function. 
otherwise the specified default value Is returned. 

60460270 02 



CDC - SOfTWARE ENGINEERING SERVICES 

SES Procedure Writer's Guide 

7.0 PARAMETER DeFINITION AND PROCESSING 
7.4.1 SETV~l - SET DEFAULT VALUE 

7.4.1 SETVAl - SET DEFAULT VALUE 

7-15 

22 ""YOit 
REVI 2 

The purpose of this function Is to return a vatue 'or I 
parameter, much like the VALS function described earlier, In fact 
this function's last three parametars are treated Just like the 
three parameters for the VAlS function. The gener.' form of the 
SETVAl function Isa 

where "Index" and "lOV/HIV" are the parameter value Indices and are 
handl.d in the same manner 8S In the VAlS function, "parameter_nlme" 
I s .D~ 0 f t he key wor d $ for th epa ram e t e r yo u at e • n te res ted In, 
"var_name" Is a varIable name, and "default_Yalue" fs an expressIon. 

The processing of the S£TVAl function can best be explained In 
terms of the fol'owlng pseudo SES code' 

\ IF STRCVALS(par ••• ter_n •••• Index. LOY/HIV)t THEM 
\ SETVAL· 'ALS(par ••• ter_name, Inde •• LOV/HIV) 
\ DRIF DEF' yar _n ••• » THEN 
\ SETVAL· yar_n ••• 
\ ELSE 
\ SETYAL· def.ul t_ y.' ue 
\ IFEND 

601t60270 02 



CDC ~ SDFTWARE ENGINEERING SERVICES 

SES Procedure Writer's Guide 

7.0 PAiAMer~R OEFINITION AND PROCESSING 
1.4.2 SETKEY - SET DEfAULT KEYWORD 

7.4.2 SETKEY - SET DEFAULT KEYWORD 

7-16 

22 MAY 84 
REVtZ 

The purpose of this function Is to establish a value for the 
keyword of a parameter. The general form of the SETKEY function lsI 

where "parameter_name" Is all~ of the keywords for the parameter you 
are inter ested In, .. var _name" is a var I able name, and 
"default_value" Is an expression. The processing done by the SETKEY 
function can best be described by the fot'owlng pseudo SES codel 

\ IF KEYVAL(par ••• ter_n •••• /- t. THEN 
\ SETKEY • KEYVAL(par ••• ter_n ••• ) 
\ DlIf O£F(va,_na.e) THEN 
\ SET«EY • yat_n ••• 
\ ELSE 
\ SETKEY· default_value 
\ IFENI) 
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SE~ proyldes directives whloh alloM you to Issue file Syst •• 
commands directly from the body of an SES procedure. The commands 
fall into the groups of 

o File attribute testing slmla.r to the NOS FILE function. 

o Rewinding and Returning Files 

o ACQUIRE and EXTRACT directives sImilar In function to the 
ACQUIRE end EXTRACT control statements (the latter .re 
described In appendices to this document). 
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SES Implements the NOS FILE function which allows you to ask 
various questions about files. The tests that may be performed are 
described In the NOS reference manuals. The genaral form ot the 
FILE 'uocti onl Sl 

where "f lie_name" I s the name of the tile to be tested, and 
"expression" is the test to be performed. 

iliaD!' tR~A.t that the FILE function IftlPlemented by SES tests the 
tile attributes at the time the procedure body is being processed, 
and Oit when the generated control statements are actually being 
executed. 
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SES ."ONS files to be rewound during SES processing. The fermat 
i Sl 

where Ilst_of_'lle_names Is the nameCs) of the flle(s) to be 
rewound. 
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Files may also be returned during SES processing. The format Is 
slml'.r to the Rewind dIrectives 

where 1 Jst_o'_flle_names Is the name(s) of the flle(s) to be 
retur ned. 
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SES supports the ACQUIRE directive from Inslde the SES processor. 
The SES ACQUIRE directive works In the same manner as the ACQUIRE 
control statement. The general form of the ACQUIRE directive lSI 

where "loca'_~lle_name" Is the local file nlme "hen the 'fie Is 
ACQUIRE'd, "permanent_flle_name" Is the permanent file name of the 
file In the 'Ile system, and "user_name" Is the name of the user who 
OMns the fl tee 

A camp' ete descr iptlon of the ACQUIRE control statement can be 
found In an appendix to this document. 

60460210 02 



CDC - SOFTWARE ENGINEERING SERVICES 

SES Procedure Writer's Guide 

8-6 

22 "'V 84 
REVI2 

8.0 FILE SYST~" DIRECTIVES 
8.5 EXTRACT DIRECTIVE 

SES also supports the EXTRACT directive, which functions at 
procedure build time In. the same manner as the EXTRACT control 
statement 'unctions at procedure run time. The general form ot the 
EXTRACT dlr.ctlve Is. 

where the 
meaning. 

f or F!t4 

R or RN 

L or LIS 

eXTRACT F-lfn,R-rn,L-I,LPFN-lpfn,U-un,T-typ. 

parameters of the EXTRACT directive have the following 

specifies the focal File Na.e tor the record Nhen 
It has been eXTRACT'ed. 

specifies the Record Name of the record In the 
library. 

specifies the Local rile name of the LIBrary when 
the EXTRACT directive ACQUIRE's the library for 
processing. 

lPFN or lI8PFN specifies the LIBr.ry Permanent File Name of the 
library tn the permanent 'ile system. 

U or UN 

T or RT 

specJfles the User NAMe of the 'lIe's owner. 

specifies the Record Type. The record type may be 
specified as TXT, TEXT, pp, UlIB, REL, OVL, ASS, 
OPl, OPlC, OPLD, PPU. If this parameter Is omitted 
from the directive, then only the record name is 
used Mhen searching the library, and the first 
record of that name Is EXTRACT'ed. 

A complete description of the EXTRACT control statement can be 
found In an appendix to this document. 
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When SE5 Is called It sets yp a nu-ber of variables which are 
available tor usa by the procedure writer to control the flow of 
procedures. Host of these predefined variables are a record of the 
user's environment at the time that SES was called. 

MAXVAlS defines the MAXimum number of VALueS that may be coded for 
a par a me ter • It J s set to 255. 

lINELEN defines the maximum LINE LENgth. It Is currently set to 
80. 

SESLNA~ defines the default name for the SES Library NAMe. It Is 
currently set to SESPLIB. 

SESUNAM defines the default name for the SES User HA"e. 

PRClNAM defines the name of the file (library) from Mhlch the 
current procedure Is being read. 

PRCUNAM d,fJnes the user name for the owner of the file (library) 
from whlch the current procedure Is being read. If the 
current procedure Is bel ng read from a local , lie, then 
this varlabl. Is set to the name of the current user. 

HLPL~A~ defines the default name for the SES HelP Library NAMe. 
This library contains help documentation for standard SES 
proc~dures. It Is set to SESHLIB. 

HLPUNAM defines the user name for the ONner of the help library. 
It Is currently set to SESe 

STALNAM defines the default name for the SES STAtus library NAMe. 
This library contains status Information for the standard 
SES procedures. It Is sat to SESSLIB. 

ST4U~AM de'f, nes the defaul t name for the owner of the status 
IlbraTY. It Is currently set to SESe 

PROCNAM contains the name of the procedure which Is currently being 
pr oc essed. 
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PRIMOUT contains the name of the current PRIMary OUTput '1 Ie. 

USER contains the user name of the currently logged In user. 

DUN default catalog that contains the user files needad by the 
procedure being called. 

OPN default packnam. that contains the user files needed by the 
procedure being called. 

JOBNAME de'ines the name of the currently running Job. 

CSET cGntalns the current character set of the user terminal. 
CSeT may be either ASCII (1) or NORMAL (0). In batch Bode, 
cser contains NORMAL. 

MODE defines the current mode of the procedure(s) being 
pr~cessed. "ODE contains one of RUN, meaning that the 
procedure is beIng processed for execution In the control 
statement 'ile, TeST, meaning that the procedure is being 
run In test mode, HELP, which means that the user wants 
help with the procedure, or STATUS, which means that the 
user wants the current status of the procedure. 

SES_PROC_ERROR defines a numer1c Y~lue that can be used to set the 
EF IndIcating an error was det.cted by the procedure, not 
the operating system. It Is currently set to 60. 

When the user makes an SES call, SES records Information about 
the users envIronment at cal' time, so that a procedure writer may, 
If so desired, restore the user's environment at the end of the 
procedure. The data that Is recorded lsI 

Rl thru R3 

RIG 

EF 

EFG 

SW1-SWb 

Fl 

Job control registers. 

globa' Job control regl ster. 

error flaG 

global error flag 

sense switches 1 to 6. 

field length at procedure call time. 
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RFLLINE untJ' otherwise changed (see the SETRFL directive), 
RFllINE contains the character string 'SRFL(SFlS)', 
where FL Is 8S defined above. 

ASL 

JSL 

OT 

SS 

Tt 

account block limit. 

Job s te p 'I 1ft I t 

origin type. 

sub S1S tem 

time limit. 

~gtl' that because of the large ~umb.r of built-in functions and 
pre-defined variables available to the SES procedure Nrlter, there 
could be some confusion on the part of the procedure user when 
he/she chooses a name (for 8 'lie, etc.) which conflicts with one 
of the "built-Ins". To avoid such confusIon, SES will recognize 
AD1~ the namest TRUE, FALSE, YES, and NO when It scans th. 
parameters on the contro. statement which calls a procedure. 
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This appendix contains descriptions or some procedure segments 
that could be useful when writing SES procedures. These seg.ents 
may be included In a pr~c.dure by means 0' the rolloNlng directive' 

where ·segname" Is the name of the desired procedure segment. 
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Al.l CAlPROC - CALL ses PROCEDURE 

Thls procedure segment allows for easy catting by one procedure 
of another, when the catting procedure wishes to pass to the called 
procedure, parameters from its own parameter list. The procedure 
segment itself gives further details. 

CALPROC 
" August 31, 1981 • 

• \ PARftEMD • 

\ DIRCHAR.' 1 ' 
I IF MODE • HELP THEN 
\ INCLUDE 'CALPROCHLP' l-UMIQUECNAHEI LPFNaHLPLNA" UN-PRCUNAM 
I tFEND 
I OIRCHAR.' \ t 

\ oa II ndx • 1 
\ WHILE csllndx <- VCNTC&ca'par.&J DO 
\ IF Ct,~ /- SUBSTRCc.ttlne. STRLENfcall1neJJJ AND •• 

(SOISTRCealllne, STRLENCcatllne») ,- '(1) THEN 
\ cailine • call1ne ++ ',' 
\ IFEND 
\ cailin •• call1n8 ++ •• 

GENLISTt&calp.r.&, c."nd., LINELEN-5-STRLENCcall'ne» 
\ EXIT WHEN callndx > VCNT(&ca'par.&) 
\ IF STRLEMleal'lne) <- STRLEN(' w." ,t) THEN 
\ ABORT t£calp.,.&'ARA"ETER VALUE TOO LDNG' 
\ IFEND 
&call'".' ••• 
\ cal line • • w." • 
\ NHILEND 
\ caltr.r· SETVAl(·'. calt,I,) 
\ IF STRLE~(oaltrlr) + STRLEN(' "." 'I > lINELEN THEN 
\ ASORT 'lcalpa,.' TRAILER VALUE TOO LONG' 
\ DR IF STRLEN(calll ne) + STRLEN(ca' trlr) > LINELEN THEN 
&calll ne' •• _.ft lceltrlr& 
\ celt,'r. II 

\ ELSE 
'caillne&'ca'trlr' 
\ caltrlr·" 
\IFEND 
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This procedure segment contaIns the PARM directives which define 
afl the ftst.ndard" parameters used In procedures which may run as 
batch Jobs. This procedure should be I~CLUDEd In any SES procedure 
which will handle batch processing. 

JDBPARf1 
.. August 28, 1981· 
\ IF NODE • HELP THEN 
\ INCLUDE 'JOBPlRMHLP' L-UNIQUEtNAMEI LPFN-HLPLNAM UN-PReUNA" 
\ IFEND 

\ PARM 
\ PAR" 
\ PARM 
\ PAR" 
\ PARM 
\ P1R" 
\ PARM 
\ PARM 
\ PARM 
\ PAR" 

" 

KEY • tJobunf • user na •• " 
KEY • 'JObPM' • password .. 
KEY • 'Jobf.Jy· • f •• lly .. 
KEY • 'Jobon' .. charge nu_ber .. 
KEY • 'Jobpn' • proJect nu.be, .. 
KEY • 'Job'" • "eld 'ength • 
KEY • fJobt" • tt •• II_It • 
KEY • 'Jobp,' • Job priority • 
K~Y • ("ocal t 'batch' 'batchn' 'de,.,'1 
KEY • ('nodayf', 'dayfile', 'df" 
\ PARMEND • 

"End of J08PAR"_COMMON " 

NVALS • 1 STR 
HVlLS • 1 STR 
NVALS • 1 STR 
NVALS - 1 STR 
NVALS • 1 STR 
NVALS • 1 MUM 
HVALS - 1 HUM 
"IlLS • 1 HUM 
NVALS • 0 
NV1LS • 0 •• 1 HAM 
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This procedure sagment w ••• process the parameters for 8 batch 
Job, setting up defaults, etc. Oetalls of Its function are 
described in the procedure segment itself. 

~OBHDlTl 
.. August 28, 1981 .. 

• \ PARMEND .. 

\ I~ NODE - HELP THEN 
\ INCLUDE 'JOBHDR1HLp. laUNIQUE(NAM!) LPFN-HLPlN1M UN-PRCUNAM 
\ IFEND 

It JIJ'8HDR1_'CO""ON .. 

\ Jobun - SETVALt'USER', USER, Jobun) 
\ Job.ode· SETKEYCtLDCAL', Job.ode, batch) 

\ IP Jobmoda /- 'LOCAL' THEN 

\ IF NOr DEFIPASSVDIt) AND NOT OEFPIJobpN) THEN 
\ IF FILEtINPUT NOT TT) o It, FIlECOUTPUT NOT TT) THEN 
\ ABORT 'PASSWORD NOT GIVEN' 
\ IFEMD 
\ PARTl1l_'ASSWOR - CHARREP(128)++'I ENTER PASSWORD • •• 

++CHMRE'(13)++CHARREPCOJ •• 
++CHARREPCOJ++CHARREPtlO)++CHARREP(O)++' HHHHHHHH' 

\ PASSVDR • PARTIAL_PASS.OR •• 
++CHARREP(13)++CHARREP(O)++CHARREP(O)++' 11111111' •• 
++CHARREPC13J++CHARREP(O)++CHARREPCO)++' I"""" •• 
++CHARREP(13)++CHARREPI128J++'" 

\ ACCEPT PROft'T PASSWOR TO 'OUTPUT' FRO" 'INPUT' INTO 'PASSWOR' 
\ IFEND 
\ JObpM • SETVALCnotused, PASSNOR, JobpNI 

\ IF NOT OEFCCHARGEJ AND NOT OEFPIJobcnJ THEM 
\ IF FILECINPUT NOT TT) OR FILEtOUTPUT NOT TTl THEN 
\ ABORT 'CHARGE NUMBER NOT GIVEN I 
\ IFEND 
\ CHARGE - t ENTER CHARGE NUMBER • ++ CHARREP(128) ++ 'A' 
\ ACCEPT PRO"'T CHARGE TO 'OUTPUT' FROM 'INPUT' INTO 'CHARGE' 
\ IFEND 
\ Joben • SETYALCnotused, CHARGE. Joben) 

, IF NOT DEF(PRDJECT) AND NOT DEFPtJobpnJ THEN 
\ IF FtLECINPUT NOT TTl DR FILEIOUTPUT NOT TTl THEN 
\ AIORT' 'PROJECT NU"BER MOT 6 IVEN' 
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\ PROJECT • I ENTER PROJECT NUMBER' ++ CHARREP(128) ++ 'A' 
\ ACCEPT PROMPT PROJECT TD 'OUTPUT' FRO" 'INPUT' INTO 'PROJECT' 
\ IFEIID 
\ Jobpn • SEYfAL(notused, PROJECT, Jobpn) 

\ Jobf.ly • SETVALC", FAHILY, Jobfmly) 

\ IFEND 

\ IF DEFPCJobflJ THeN 
\ I~ VALS(JobtJJ ( 70000(8) THEN 
\ Jobf. • 7000018. 
\ IFEND 
\ Jab"· ',eM' ++ OCT(VALSeJobft») 
\ ELSE \ JDb'.··· 
\ IFEt4D 

\ Jobt I • ',Tt ++ OCTCSETVALC2000(8), detJbt" Jobtl)) 

\ IF DEFPIJobpr) THEN 
\ Jobpr· ',PI ++ VAlSIJobprJ 
\ ELSE 
\ Jobpr • It 
\ IFEND 

\ Jobt.I •• UNIQUE(HAREJ 

• End 0' J08HDR1_CO""ON • 
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This procedure segment conditionally generates the code necessary 
to submit the procedure for batch processIng. Det.,ls of Its 
function are described within the procedure segment Itself. 

JOBHDR2 
• August 28, 1981 • 

It \ PAR"END .. 

\ I~ MODE - HELP THEN 
\ INCLUDE tJ08HDR2HlP' L-UNIQUEINAMEI LPFN-HlPLNAM UN-PRCUNAM 
\ IFEMO 

\ IF, STRLEN' PROCNA") > 7 THEN 
\ PROC_JOBNA"! - SUBSTRCPROCNAN, 1, 7) 
\ ELSE 
\ PROC_JOBNA"!. PROCMl" 
\ (FEND 

\ IF JobJltode ,- 'LOCAL' THEN 
\ IF Job.o de - 'BA TC HN' THEN 
$SU8MIT'( &Jo bf I , ." H) 
\ ELSE 
SSUBMIT1&Jobfllel,B) 
\ IFrENO 
SRETURMt&Jobfll.C) 
REVERT.; JOB CPROC_JOBNAME& SUBMITTED 
\ IF MODE • TeST THEN 
'Jobf II.' 
\ ELSE 
\ ROUT Job"'. 
\ IFENO 
'PROC~J OSHAME "Job' I "J obt I "Jobpr'. ••• 'PROCNA"' ••• 
\ IF" VALSCJobtllll,) ++ YALStJobpN) • It THEN 
SUSER(' JobunlJ 
\ ORIF VAlS(Jobfm'y) _'1 THEN 
SUSERC&Jobun&,&Jobpwl) 
\ ELSE 
SUSERC&Jobun','JobpwC,&Jobf.I,£) 
\ IF,END 
\ IF VALSeJobcn) ++ VALSCJobpn) /- t. THEN 
SCHARGEC&Jobon&,&Jobpn&) 
\ IFIENO 
\ IF Job.ade • .DEFER' THEN 
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SCHEAP. 
\ IF VALS(Jobcn) ++ VALSCJobpnl I- It THEN 
SCHARGE-( &JobcnC_.&Jobp,,') 
\ IFEND 
\ IF;ENO 
&RFLLIME& 
SESMDDE,NEW. 
\ eXIT WHEN FILEC'SES., NOT AS) 
SGETIXSES/UN-'SESUNA"') 
SBEGINeXSES,XSESI 
\ IFEMO 

\ IF DEFPeJobfl. THeN 

,A1-7 
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\ Jobf •• SUBSTReVAlSIJobfl" ., STRLENIVALSIJobfl)) - 3) 
\ ORIF DEF-rd.' jbfl) THEN 
\ Job"· OCTCdetJbfl) 
\ ELSE-
\ Jobf.· '70000' 
\ IFEttD 
\ I~ NOT DEFCmfnJbfl) OR .'nJbf. < 70000(8) THEN 
\ .lnJbfl. 70000(S) 
\ IFEND 
\ IF .lnJbfl ) &Jobf.'CSI THEN 
\ Job') s OCTe.lnJbfS) 
\ IFEMD 
\ Jobtl· SOBSTR(VAlS(Jobtl), 3, STRLENCYALSeJobtl) - 2. 
\ IP DEFP(Jobpr) THEN 
\ Jobpr· SU8STRCVALSCJobpr), 3, STRLENIVALSCJobprl) - 2) 
\ IFEMO 
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This procedure segment wilt process the .sg/no.sg kA~~ord 
parameter used by many or the "stao1ard" SES procedures. Oetalls of 
Its function are described In the procedure segment Itself. 

f1SGCTRL 
• August 31. 1981 • 

• \ P1RMEND • 

\ IF" MODe - HELP THEN 
\ INCLUDE ·MSGCTRlHlP· L-UMIQUEINAME) lPFN-HlPLNAM UN-PRCUNA .. 
\ IF'EMD 

ft MSGCTRl_CD""ON • 

\ IF DEFKCno.sg) DR COEFCJobeode) AND Job.ode /- 'LOCAL') THEN 
\ SIS.SI a'.' 
\ ORIF NOT DEF"msg) AND DEFtMSGCTRL) THEN 
\ sas.so· MSGCTRL 
\ ELSE 
\ S8S.Sg· 'SESMSG •• ' 
\ IFENO 
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ThIs procedure (segment) can be used to over-write or create t 
permanent file (If create, the file Is defined 8S a direct access 
private, re.d~only permanent 'lie. If the procedure Is used as 8 
procedure segment (I.e. INCLUned) the variables "rewrltl" and 
"reMrlto" must have been defined by the INCLUDing procedure. 

REWRITE 
" August 31. 1981 • 

\ IF MODE • HELP THEN 
\ INCLUDE ' REIR ITE Hl P' L-UNI QUE eNAMEl LPFN-HlPLNAM 
\ IFENO 
\ PAR" KE'Y • C'I'. 'r ... rltl ') MVALS 
\ PARM KEY • ".', 'r ... rlto') MVllS 
\ 'A lUI KEY • (·un'. tre .. , I tu') NYILS 
\ PAR" KEY • ('status', 'sts') NVALS 
\ PARM KEY • C·.sg' , 'nomsg') NVALS 
\ PAR"ENO 

\ re"rl tu • SETVALCUSER_ rewr. tu. r.Mrlt,,) 
\ retryrM· UNIQUE(NAME) 
\ d •• a,. • UNIQUEINAME) 
\ sklpr.. • UNIQUECN'"E) 
\ 'abell • UNIQUECMAME) 
\ label3 • UNIQUECNANE) 
\ labal4 • UNIQUECNAM£) 
\ labe" • UNIQUE(NA"E) 
\ label6 • UNIQUECNA"E) 
\ label7 • UNIQUECNAME) 
\ 'abela • UNIQUECNAHEJ 
\ 'abe19 • UNIQUE(NAME) 
\ l.bellO· UNIQUECNAME) 
\ 'abeill. UNIQUE'NA"E) 
\ labellZ· UNIQUECNAME) 
\ exJttag. UNIQUE'N'"!) 
\ sa.erw • "Srewrltl" • -'reNrlto") 

\ IF (OEFP(status)) DR (DEFCstatus)) THEN 
\ rMfalld • 'SSKIPC&.xlttaglJ· 
\ ELSE 
\ iNf.," • 'eXIT •••• REWRITE FAILED •••• 
\ IF END 

\ I~ PROCMAN· 'REWRITe' THEN 

• 1 
• 1 
• 1 
• 0 
• 0 

UN-PRCUNAIt 

NA" REG 
NAIt REG 
STR 
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\ IF DEFK(~omsg) OR (DEF'JobModeJ AND Job.ode I~ 'LOCAL') THEN 
\ ses.sg • '.' 
\ til IF' NOT D·EfP'.sg) AND DEFC"SGCTRL) THEN 
\ sesMsg· MSGCTRL 
\ ELSE 
\ ses.sg • 'SeSftSG •• ' 
\ IFEMD 

• End of MSGCTRl_CO""DN It 

\ IFENO 

SSETC !F-OJ 
SSETeEFG-OJ 
SSEYCR1-1) 
ACQUI RE ('rew,. It 'l' AI 
\ I~ S8 •• r~ THEN 
\ ptnr. - '&rew"to£' 
\ reMr'to • UNIQUECNAME) 
\ IF PRDCNAM • 'REWRITE' THEN 
SIFECFILEC£rewr.tl',PN),&labell£J 
SES"SG. REWRITE NOT PERFORMED SINCe FILE 
SES"56 •. NAMES eQUAL AND &reMrltl& PERMANENT 
SENDIFC' I abell') 
\ IF·END 
SIFE(FIlE(&raMrltJ&,.NDT.'"J,£skJprw&) 
\ ELSE 
\ ptnrM - '&rewrlto&' 
\ IFEND 

ACQUIREC&,e.rJto&·"fnr."UN-',ewrltu&) 

\ IF, VALSe reMt Itu) • USER THEN 
SIFE(FI1E'&,ewrlto',P"),&'abeI3&J 
ACQUIRECC,ewr.to&·&pfnrw&'PO,M·W) 
SENDIFC&'abeI3£. 
SWHILE,TRue,lretr.rwl. 
SIFE'FtLE('r.Nrlto',.NOT.AS),".b.'~') 
SDEFINEI£r8.rlto'·'ptnrw"M-R) 
$ENOIFr".b.I~') 
ACQUIRE'&r •• rlto&·'pfnr.&'A,M-W) 
$lFE(FILEC&rewrltoC,PM),£'abe"') 
$EVIC~('r."rlto') 
SCOPlEI C ',eNr' t '&,&re.r tto&,VERIFYJ 
$£LSer'tabet") 
SREPLACe'£rewrltll·&pfnra&) 
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SENDIF" labe"') 
\ ELSE 
SIFE(FILEC&r •• rlto','H),&'abeI6C) 
ACQUIREClre.tlt.'·,pfnrw"PO,N-W,UM·£,ewrltu£) 
SENDIF(·& 'abeI6') 
SWHILE,TRUE,&retryrw&. 
ACQUIRE' &r.w,1 to,-"fnr w&I".W~UN-'r.Mr I tul J 
SIFEIFILEC'reMrlto',.NOT.ASJ,C'abeI7l. 
SSET C EFi-l) 
'rwf.lld' 
SENDIfC".lteI7&. 
SIFeCFILEC'rewrlto','MJ,".'ela&) 
SEVICTt&re.,lt.£. 
SCOPVEI "re.,·' tll,',e"r Ito'~VERIFVJ 
SELSE(' I abe 18&) 
SRE'LACEC&r.wr.tl,·,p'nrw&'UN-&revrltu&) 
SENDIFli'abel8l) 
\ IFEND 

SSKIP'&donar .. &) 

Al-ll 
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EXIT. 
SIFECCEF.NE.OOE).AND.(EF.NE.TKE).ANO.(EF.NE.PPE),C'abe19&) 'r .. f.I'd' 
SEJlDI FI' 'abeI9& J 
SSETC R1-R1+1) 
SIFEIIR1.GT.","abellO&J 
'rNfatlde 
SENOIFCS'abellO&J 
SSETI EF-O) 
SREVINDC',awr1t.&,lreNrlto&t 
&se5.5g& REWRITE FAILED - VAITING TO TRY AGAIN 
SRDLLOUTC1ZO). REWRITE FAILED - WAITING TO TRY AGIIN 
SENDWC'r.tryr.S. 

SENDIFC&donerw&' 
\ IF,s .... r .. THEN 
SENDIFC&sklprwC) 
, IFEMD 

\ IF PRBCMA" /- 'REWRITE' THEN 
SRETURN' 'r.M'" t ",&r • .,r I to') 
\ ORIF s ••• , .. THEN 
$RETUR~1',eMrltl','r.Mrlto') 
ACQUIRECCrewrltl&/l,UN-'rewrltu&) 
\ ELSE 
SREVINDC'r.wrlt.,) 
SIFECFILEC&re .. rlto&,'N),&'abellZC' 
SRETURM'&reN,lto'J 
SENDIFll'ab.I12lJ 
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ACQUI RE "r."r' to&/ ',UN-'re .. r. tu£) 
\ IF,ENO 
SENOIF"exlttag') 

• End of REVRITE_CD""OM • 

\ IF s •• erN THEN 
REVERT. END 'PROCNA""rewr' tl& 
\ ELSE 
REVERT.. END 'PROCNA"' treMrltl£ -> S, • .,rlto& 
\ IFEMD 

"1-12 
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81.0 OPERATING MODES OF THE SES PROCESSOR 

The SES processor may process 8 procedure In one of four modest 

RUN This Is the norma' mode. The procedure Is processed, 
presumably generating control statements, and then these 
control statements are executed. 

TEST In this mode the procedure Is processed In the normal _anner, 
but the generated control statements are not executed, 
Instead they are placed on a designated file for possible 
inspection by the user. This mode is meant as an aid In 
debu gg log new pr oce duras. 

HELP This mode Is simi tar to test mode, however Insteld of 
generating control statements, a procedure set up for HELP 
mode wltl produce some documentation on Its purposa and 
us age. 

STATUS This mode Is Identical to help mode, except a procedure set 
up for STATUS mode will provide the current status of the 
procedure. 

The modes are selectable by the user by means of parameters to 
the SES processorJ and the procedure can determine in which of the 
mod e sit was c a fie d b y mean S 0 f pre d e fin e d va r I a b , e sse t UP b Y the 
SES pr3gr.I. Thes.varlables .rel 

MODE This variable may be compared Hlth the variables RUN, 
TEST, HELP, or STATUS to determine which of the modes Is 
In effect) for exaMpleS 

PRIHOUT 

\ IF MODE· HELP THEN 
W code for HELP mode • 

\ ORIF MODe • TEST THEN 
" code for TEST Mode • 

. \ ORIF NODE • STATUS THEN 
• code tor STATUS .ode " 

\ ELSE 
• code for RUN mode " 

\ IFEMD 

This variable contains the name of the PRIMary OUTput 
'lie. In RUN mode this Is the new control statement flleJ 
In TEST mode this Is the file designated by the test mode 
parameter on the SES call (default Is SESTEST)J and In 
HELP or STATUS mode this Is the 'Ile des1gnated by the 
help or status mode peramater on the SES ell. (default Is 
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'JUrpUT) '. PRIMOUTls particularly useful In HELP or STATUS 
mode for directing the descriptive Information about the 
procedure to the file selected by the user on the ses 
calf. This may be accomplished as tollows' 

\ IF HDDE • HELP THEN 
\ ROUT FA-PRI"DUT 

• descriptive Information about called procedure • 
\ ROUTEN •• RIMGUT 
\ STOP 
\ IFEND 

~Ata, In HELP or STATUS mode_ a PARMEND directive will be 
Interpreted IS a STOP dJr.ctlve, to prevent a prooedure not set UP 
for HELP or STATUS mode from doing strange or undesirable things. 

As stated above, the mode of operation for a procedure is 
.sel ected by 8 par amet er to the SES processor. 

TEST mode may be selected by one of the keywords' TEST or T. For 
examples 

will process procedure "procedure_name" In TEST mode* Ind place the 
generated control statements on file SESTESTJ whereas' 

will process procedure "procedure_name" In TEST mode, but places the 
gener~ted control statements on fll. "my_f. Ie". 

HELP mode may be selected by one of the ke,Mordsl HELP or H. For 
examp let 

causes procedure "procedure_name" to be processed In HELP mode, and 
any descriptive Information avaflable will be placed on file OUTPUT; 
wh.reas I 

ses,h-.y_lnfo.procedur8_n ••• 

causes procedure "procedure_name" to be processed In HELP mode, but 
any descriptive Information available will be placed on file 
"my_Info". 
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STATUS modema, be selected by one ot the keywordsl STATUS or S. 
For example: 

ses,status.procedure_R ••• 

causes procedure "procedure_name" to be processed in STATUS mode, 
and any status Information ayallabl. Mill be placed on ft'e OUTPUT; 
whereast 

causes procedure 
but any status 
"my_info". 

"procedure_name" to be processed In STATUS mode, 
Information available will be placed on file 

JiAla, that when calling a procedure In HELP or STATUS mode, 8 
• 1st of parameters should WIt be given. HELP or STATUSfore g,roup 
of procedures may be obtained by one call to SES, as follows: 
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This appendix describes the messages produced by the SES 
processor when errors are detected. SES error messages have been 
made IS self-explanatory as posslb'e. When an error Is detected by 
SES, 8 message Is printed In the form. 

•• E CL 11001' EXPECTING "n ••• found integer for p.raMeter I" ON 
CO""AND STATEMENT 

The E at the beginning of the line Indicates this is an error 
message. 

The CL Is an abbreviation for the System Command Language used by 
SES to do syntax processing. 

The number 11001 is an error code assigned to this error 
condition. 

The text which rolloNS the error code describes the error In 
detail. Appended to the end of the text is the line number of the 
tine beIng processed by SESe In this first example, It Is the 
command statement which is In .rror. 

After the error message, SES outputs the line it Mas processing 
when the error was detected, followed by a tine containing an 
up_arrOH .t the point In the line where the error was detected. 

SES.REVRlrE 1-123 a-ABC 
A 

Usual1y the error actually occurred on the token Just before the 
up_ar to w. 

Her. are two more typlca' examples of error m~sS8gest 

•• F CL 110071 REQUIRED PARA"ETER MISSING HIH ON COMMAND 
STATEMENT 

SES.FORMAr 
A 

•• E CL 110111 UNKNOWN KEYWORD -NYLS· ON LINE • 7 OF PROC SEGMENT 
"'PROC 

PARM KEY. ('group', 'I') NVLS· 1 NA" 
A 

Other abbreviations used In SES error messages Ire SE, which 
means the error was detected In the processor Itself, and UT, which 
means the error was detected by a utility routine called by SES. 
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Dl.0 SEMI-~ORHAl SYNTAX DESCRIPTION 

This section gives a semi-formal description of the syntax used 
Mhen writing procedures 'for and calling the SES. "The description Is 
not Intended to be rigorous. First we Introduce the "meta-language" 
used to describe the syntax; second the character set used by SES Is 
defined; and finally the syntax description Itself Is given. 

This section describes the symbols used In the description 01 the 
SES syntax. 

<Item) 

[I t em] 

{Item} 

This symbol should be read as "is defined to be". 

This symbol Is used to Indicate alternatives, for 
examples A I B means that either A or B Is allowed. 

This group of symbols denotes that It.. Is to be 
treated as a syntactic unit In relation to 
surrounding meta symbols. 

This group of sy.bols denotes that It •• Is optional, 
I.e. zero or one occurenees of Item are allowed. 

This group of symbols denotes that It •• may be used 
zero or more times. 

Spaces are used In the syntax description to Improye Its 
part of what's being defined readabl'l ty, however they .renot 

unless otherwise noted. 

There are a few Instances Mhera so~e of the meta symbols 
themselves are part of the syntax deflnltlon, and when this occurs 
the meta symbol Is underlined, for examples 1 means the: character 
and not the meta symbol. When an _appears Ilona, It m.ans itself. 
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Characters used for NAMES 

A .i. Z 
o •• 9 

8 •• z •••••••••• 
•••••••••••••••••••••• 

$ , 
a 

••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 
••••••••••••••••••••••••••• 

letters 
Decimal Digits 
Underline 
Dollar Sign 
Pound 
Commercial At 

Characters used for INTEGER CONSTANTS 

o •• 9 
A •• F 
( 
) 

••••••••••••••••••••• 
a •• f •••••••••• 

•••••••••••••••••••••••••• 
•••••••••••••••••••••••••• 

Characters used for OPERATORS 

Decimal otgits 
Hexadecimal Digits 
Open Parenthesis 
Close Parenthesis 

+ •••••••••••••••••••••••••• Plus Sign 
•••••••••••••••••••••••••• Minus Sign 

* •••••••••••••••••••••••••• Asterisk 
1 •••••••••••••••••••••••••• Slash (Slant) 
• •••••••••••••••••••••••••• Equal Sign 
> •••••••••••••••••••••••••• Greater Than Sign 
< •••••••••••••••••••••••••• Less Than Sign 

Characters used tor PUNCTUATIDH 

• 
( 
) 

• 

•••••••••••••••••••••••••• 
• ••••••••••••••••••••••••• 
•••••••••••••••••••••••••• 
•••••••••••••••••••••••••• 
•••••••••••••••••••••••••• 

81 ank (Space) 
Comma 
Open P.renthesls 
CLose Parenthesis 
Period 

Character used for STRING DELIMITER 

Dl-2 

22 MAYS" 
REV' Z 

f •••••••••••••••••••••••••• Apostrophe (Single Quote) 

Character used 'or COMHMENT DELIMITER 

" •••••••••••••••••••••••••• (Double) Quote 

60460270 02 



CDC - SOFTWARE ENGINEERING SERVICES 

SES Prooedure Writer's Guide 

01.0 SEHI-F'ORMALSYNTAX DESCRIPTION 
Dl.2 CHARACTER SeT 

(Default) Character used for SUBSTITUTION DELIMITER 

& •••••••••••••••••••••••• ~. Ampersand 

(DefaUlt) Character used ror DIRECTIVE HEADER 

D1-3 

22 l1AY 84 
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\ ••• ~ •••••••••••••••••••••• Reverse Slash (Slant) 

Notel Any ASCII character not lIsted in the above character set 
has no meaning to the SES processor. These characters may 
however be used In strings, comments, or 8S data 
characters. 
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01.3 SYNTAX 

D1.3 SIfiUI 

01.3.1 BASIC DEFINITIONS. 

(upper case letter> 11- A • 8 • .. , 
I I • J : .. 
: Q • R J • • y I Z • 

<, 0148' case I etta r> IS- a • b t 
t • 

I I • J I I 

• q • r • • t • • y • z • .. 

(latter> 1'- (upp er case letter> 
J < .ow ar case tetter> 

< de c I mal digit> 11= 0 • 1 .. 2 • " • , 

(hexadec'mal d.lglt> II- A • B • : a t b • • t 

(digit) " . (decimal digit) 
• <hexadachlal digit) • 

C .. 0 .. E • F • • • 
K I l : M t N 
S • T I U : V • 

C • d I e • f • I 

k 1 I : m t n 1 • 
s .. t u • v , 1 

:3 .. 4 • 5 • 6 • , • 
C • 0 E 1 F t 

c • d e t f • • 

<base> 11· 2 : 3 : '+ I 5: 6 : 71 8 : 9 10 
: 11 : 12 : 1.3 : 14 : 15 : 16 

D1.3.2 TOKENS 

• G .. 
• 0 • 
t W 

• 9 • 
I 0 
• M • 

• 7 .. 

• .. 
• , 
I 

J 
I 
• • 

01-4 
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H 
p 
X 

h 
p 
X 

e ·9 

This section defines the building blocks of ses syntax, 
collectIvely referred to as tokens. The Internal token scanner of 
the SES processor Is made avallble to the procedure writer by means 
of the built-in function TOKEN. 

<token> I.: <name> : <number> : (string) 
: (delimiter) : <operator) 

<name> •• ~ <alphabetic char> {(alphabetic char> : <decimal digit>) 

(alphabetic char> 11= <letter> : _ : $ : , : al 

(upper case name> a.-
(upper case letter) {(upper case letter> : <decimal digit>) 

All n ••• 5 Ir. limited to thirty-one charatters In length, except 
procedure names and procedure Identlflers_ which ara limited to ten 
characters. With the exception of <upper case name>s_ any name may 
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be specIfied with either upper or tower case letters, but before a 
n 8;18 Is lIsed ., t Ie tters In I t are conyer ted to upper case •. For 
Instance the namess ABC, abc. aBc, and so on, are ai' equivalent. 
(This Includes any of the "specIal" names, such as DO. THEN, VHEN, 
etc. In this description, however. these names are always spelted 
out In upper case tetters.) 

<variable name) , ,- <name> 

< flJ nct ion name> I 1-= <name> 

< parameter name> :.- <name> 

<directive name> "- <name> 

<ass I gnee) 11 = <par ameter name> <variable name> 

(procedure name> '1'- <name) 

<procedure Identifier> 11= <upper case name> 

<number> It- <decimal digit> «dIgit)} [«base»] 

<$trln~ character> II- It 
t <any ASCII character except ,> 

<string) as= '{<string character)}t 

<constant> 11- (string> I <number> t <name> 

<delImiter) "- , : ( : ) : - t • : •• {.} 
: <end ot II ne> 

<operator) I •• (graphic operator> <mnemonic operator) 

<graphic operator) Ila .* I * : I til: + : - I ++ 
I a I /- I (> I ~ I ~. I 1 : 1-

<mnemonle operator> II- AND: OR t ~OR NOT 
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01.3.3 USE OF SPAces 
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Before discussIng when and how spaces can be used we will first 
defIne the syntax of comments. 

<comment> 11= "{(any ASCII character except ">)" 

In almost all cases a comment Is treated Identically to a single 
blank character, and 2 or more contiguous blank characters (or 
comments) are treated as a single blank character. Blank characters 
and commtnts treated In this manner .re known as spaces • 

. Spaces may be used between tokens to Improve readability and tn 
general may be used to replace commas ~hen used as argument, value, 
or parametar s eparetors. Spaces BUlat be used to s ep.r at e tokens 
when no <delimiter> or <graphIc operator> can be used to separate 
them. For example the spaces between the tokens on the following 
line must be present. 

VI AND '2 

"hereas the fo1towing two expressions are equl,alent t 

VI + V2 
Vl+V2 

Further, the foiloMing value 'Ist contains 2 valuesl 

(X, -3 J 

whereas the next contains only 1 value. 

( X -3 ) 

namely the value of the expressIon 1-3. 

SPIC4S within character strings represent themselves, and 
comments may not be used In front of the \ which occurs at the 
beginning of directive "nes, nor followIng the continuation signal 
at the end of directive or calt tines. lines within procedures 
which are not directives or continuations of directives or tines 
which are read using the ACCEPT dlrectlv., are treated as unqubted 
strings, and therefore spices are signifIcant In them. Whenever 8 
line Is read by the SES processor, trailing blank characters are 
deleted. Also, It Is legal to precede the \ of a directive Jlne by 
one or more blank characters. 

60460270 02 



01-7 
CDC ~ SOFTWARE ENGINEERING SERVICES 

SES Pro cedure Wr I tar' s Gul de 
22 MAY 84 

R:EVI 2 

01.0 SEMI-FORMAL SYNTAX DESCRIPTION 
Dl.3.1t EXPRESSIONS 

01.3.4 eXPRESSIONS 

(expr> 11- (Iterm) {<or> <I term>} 
<or> 11= OR : lOR 

<.term> 11= (lfactor),{AND <I'actor>) 

(Ifactor> 11a [NOTl ('prlmary) 

(I pr Imary) ,.= <sterm> {ere lop) <sterm)} 
"(rel op> ~l= = 1/- J ~ I ~. I ~ t ~. 

<~ter~>'lt= <term> {++ <term)} 

<term) It- [<term op)] <factor> (<term op) <factor)} 
<te~m op): s ,= + 1,-

<factor) 11- <primary> {('actor op> (primary)) 
<factor 0 p > J 1. *1 I .. II 

(primary) 11= (operand> {.* (operand>} 

(operand> Ila <variable reterence> 
I <functton reference> 
: ( (expr> ) 
: <cons tant) 
: <null> 

<nu I I> 1. = 
<variable reference> II- <vsrlable name> 

<functJon reference) II- <function name> (arguments) 

<arguments> 11= ( [(arg) (, (arg»] ) 
: <null> 

<arg) II- <name> I (expr) 

<Integer expr) 11= <expr) 
<string expr) I.· <expr> 
<boolean expr) 1,. <expr> 

" must resolve to an Integer" 
" must resolve to a string " 
" must resolve to an Integer" 
" If the value Is zero, It " 
" I s taken to be FALSE " 
" I f non-zero) It' s taken " 
" to be TRUE " 
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foreign text Is primarily used for parameter values which are to 
be In turn used as parameter lists (e.g. to secondery procedures) 
or simply to prevent the SES processor from evaluating an 
expression. 

The scanning of foreign text Is totally different trom scanning 
"normal" text. The characteristics or this special scanning are 

~ ar entheses If. "balanced" 
single and double quotes are "matched" 
If not contained within parentheses •• Ingle quotes, or 
double quotes, the tokenst comma, period, ellipsis 
( •• (.}), and close parenthesis wll' terminate the scanning 
Cand thus the foreign text value). In addition, spaces 
whIch are used to separate names, numbers, or strings from 
na~es numbers or strings will terminate scanning; as wftl 
an "unenclosed" open parenthesis which follows a string or 
number (Note, that an open parenthesis following a name 
does not termlnat. scannIng - this Is because function 
references are allowed in foreign text but the foreign 
text scanner doesn't evaluate what It scans, and thus does 
not know If the name Is Indeed the name of 8 function). 

Foreign text may •• 50 be described as having the general format 
of an expression, but the expression Is not evaluated when scanned 
~s f~relgn text. During scanning comments and blanks not contained 
Hi thl n slngt'a quotas at e "thrown 3MIY" and sl ngl II blink' Ch8"'8ct,rs 
are Inserted between tokens which would otherwise not be separated. 

Th,e fO,l'owlng example illustrates some of the Idiosyncracies of 
for el.~n t ex tl 

\ vf's,t. 'Ia b c (d e) "pqltt'r, s" 123(8) (x,(,+3)) )1 
\ co urt,t • we NT (y I 1st J It 2 • 
\ valu'.· VALS (vi 1st, 3) .. 3 .. 
\ sllst· GENLIST (vllst, Index) .. 4 .. 

The first line defines a value list In the variable .'Ist. line 
Z sets the variable count to the value 6. Line 3 sets the the 
var lab Ie yalue to the valu'e' 

ceo E) 

and line 4 sets the variable sllst to the valuel 
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The next example 'Ilustrates how a parameter list may be passed 
as a ~oretgn text parameter& 

\ pllst - 'e '-Inflla "coluens· cols-l •• 80 o·out .' 
\ co ant a VC NT ( p I 1st. 
\ 10M - VALS (p.lst, 2, LOV) 
\ hJgh • VALS (pllst. 2,.HIV) 
\ s1lst· ;ENLIST (pllst. index) 

Count Is set to 3, lo~ Is set to. 

hl,h Is set to 80, and sllst is set tot 

I-IHFIlE,COLS-l •• 80,O-OUT 
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01.3.6 PARAMETER LISTS 
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<parameter list> 11= [(parameter> {t,l <parameter>}] 

(parameter> II- [(parameter n.~a> [al] <value list) 
I <parameter name> 
: <null> 

<value list> II- (value> 
: ( [(value> (t,l (value>}] ) 

(value> II: (va'ue side) [ •• t.l <value side>] 

<value sIde> It- (expr> : <'orelgn text> 
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01.3.7 SES PR OCESSOR CAll 

(csep> II- [,f.l <end of Ilna) 
: J t • 

D1-11 
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<pr~c call> '1= (procedure name) [,l (parameter list> <csep) 

<control st.tement> .t- <strJnq) 

<control statements> 11= <control statement) [(csep>l 
{[,l [(control statement>] [(csep)]} 

(c811 element> II- <proc call> I <control statements> 

<SES call> It: SES [, <parameter list>] • 
<call element> {(catt element>) 

Because 0' operating system restrictions, a <par~meter list> 
fotlowing the SES (processor name) must have explicit punctuation. 
That Is to say, commas must be used to separate perimeters (Ind 
values) and equal signs must be used to separate parameter names 
(keywords) from their value lists. 

Also, the operating system Is not wet. acquainted Nith lower clse 
letters, so only upper case should be used) however, NAM/IAF (or 
TELEX) and the ses processor alleviate this problem by converting 
lower case letters to upper case on command and continuation lines. 

When <control statements) are used In a <SES call>, the SES 
processor insures that they are all "proper'y" terminated, '.e. 
each <control statetnent> string Is scanned ·for a right parenthesis 
or period and I' nalther of these characters Is found, a period ~III 
be appended at the end of the string) If however, a right 
parenthesis or period Is found, the string wilt be left alone. NOTE 
that this Is the only validity checking of the <control statement) 
done by the SES processor. 
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01.3.8 SU8STITUTION 

(substitute> a,= (parameter name> : (variable name) 

<default substitution character> t2- & 

<alternate substitution character> II-
I : "I • : $: ~: t : ( : ): * 1 :;: + : - : I: "" : A : • : f) : , : • : J : t : ? 
:\:_:~tl:L:ll!Jl:l 

(substitution char) Jt-

<default substitution character> 
I (alternate substitution character> 

(substitution) 11= 

01-12 
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<substitution char> <substitute) <substitution char> 
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01.3.9 PROC EOURES 
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(procedure> tt~ (procedure Identlfler> {(ptocedure line>} 

<pr~ce1ure line> 11= {(procedure line element)} 

<procedure II nee I emant>: ,. <substl tut Ion> 
: <any ASCII character> 

The process of substitution applied to a (procedure line> yields 
an <obJeot line>. 

<object line> 11= <directive tine> 
: (empty line> 
: <dat a I In e> 

(default directive character> 11= \ 

<alternate directive character> II: 

t:·:':$:%:·:(:):*:-:+:-I/:-:A:'J~:,'.IJ:'I? 
:&t_J~:~llll:!tlll 

<directive header> II-
<default directive character> 

: <alternate substitution character> 

<dlrectlv. line> II- <directive header> (directive> 

(empty line> 1'-
<data line> 112 (any line which Is not "empty" and does 

not begln with a dlreotlve header> 

~4tll <empty line>s may contain comments enclosed In double 
quo t. s. 
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,D1.3.10 DIRECTIVES 

(dlrectl#e) tl- <assignment) 
I (If whIte) (boolean expr) [(then do)] 
: <exit cycle> (WHEN <boolean expr>l 
: <directive name) (parameter list> 

(assignment> :,- (assignee> • (expr> 

(If while> II. If : ORIF : WHILE 

<then do> ". THEN 
I 00 

(exit cycle> 11= EXIT: CYCLE 

Dl-l't 
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It is sometimes necessary to pass more parameters to a procedure 
(or give more parameters to 8 directive) than w'" fit on ona line 
(lines are normally limited to 80 characters In length, however, 
TELEX further limits the command lines to about 70 characters -- for 
reasons known only to TELEX -- continuation lines entered at the 
terminal may, hOMever, be 80 characters long). To handle this 
problem, SES processes continuation 'Ines. 

The .tfl~tl1. net result of using continuation lines Is to 
construct an unbroken line·of ~p to 256 characters. 

Continuation may only be used In conjunction with SES directives 
and ~hen caliino SES to process a prooedure. Continuation Is 
sIgnalled on the line which Is to be continued, not the continuation 
line Itself. Note that the <continuation signal) is not considered 
to be part of the line. The mechanism for doing this Is defined as 
follows: 

(whote II ne> 11= 

< II ne starter> (stu' 1> [ < co nt I nu a t I on 
<stuf z> -( <continuation 

<stu' n> } ] 

(continuation signal) Ila •• {.} 

<Ilne starter> :,- (directive header> <name> 
: SES (parameter list> 

s I 9 n·a I> 
signal) 

<stu' I> ft- <whatever belongs with the line starter> 
ft 1 <= I <- n " 

The effect of this Is as .f <whole line> had been specified 1st 

< line s tar t e r ) < stu f 1> {< stu' I >} 

~~tcl Syntactic units (tokens) mix cross line boundaries. 
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El.O ACQUIRE UTILITY 

El.O l(;QUliE_UIlLlI.l 

ACQUIRE Is 8 program that enables easy retrieval (acquisition) of 
permanent ft'es. 

ACQUIRE combines the functions of the NOS "ATTACH" and "GET" 
control statements. For eaoh file specified ACQUIRE determines if 
the f"e Is already .ocal to the Job (unless suppressed by the PO 
plr ametar, s •• below), If so It Is rewound,. t not, thenror each 
one of a lIst of user names, an ATTACH Is attempted (waitIng, If 
necessary, until the file is not busy), and If that fatts a GET Is 
tried. If, after all this, the '.1. Is stili not local, an 
a pp r 0 p r I ate d a yof I I e II e s sag e I sis sue d • 

Unless the A (abort) parameter Is specified, ACQUIRE will abort 
only because or control statemant format or argument errors, or 
because of a permanent file manager (PFM) detected errorJ and not 
beca~s8 one (or more) of the specified 'lies could not be found. 

The control statement format tor ACQUIRE Is • 

Ifni Is the (tooal) name ot the f.,. once It has been ACQUIREd 
(note that this Is the name used In making the "Is the 'lie 
already loca'?" test) 

pfni Is the permanent file name 'or the till (If ·prnl Is omitted, 
pfni Is assumed to be the same as Ifni) 

opt specify options used tor acquiring the 'lie's) a 

A 

NA 

PO 

M-mode 

specltlas that I' • rll~ Is not found. the program 
should abort 

Is the opposite of A (and Is the default) 

specl fl as Permanent Only, I... that I '8 file Is 
already local, it will be returned and then the 
ATTACH and GeT will be attempted 

specifies a list ot user names to be searched tor 
each file (the user names are separated from each 
other by commas) 

specifies the access mode desIred for the ftle 
«READ or R -- the delsul t, WR ITE or W, or eXECUTE 
orE) 
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PW=PH specifies the permanent flte's password 

PNapn specifies the packname for the permanent file 

When ACQUIRE Is attempting an ATTACH or GET, If the file Is busy 
or if a permanent file utility is active, the following message will 
be Issued and the request will be retried I 

- WAITING fOR 'FN-per •• nent_flle_n •• e UN-user_n ••• 

When ACQUIRE Is atteMpting an ATTACH or GET~ If an error Is 
deteoted by PfM the follo~lng message Is Issued and the program Is 
aborted t 

In both of the above csses, the designated message ~ill be 
preceeded by a more specific message generated by PFM. 
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Fl.O EXTRACT UTILITY 

EXTRACT Is 8 program that enables easy retrieval of records from 
permanent file (or local) lIbraries. 

Although the program Is designed prl •• rl" for use in procedure 
files, It can be yery useful on Its ONn. 

EXT~ACT Is slm)t.r in function to the NOS "GTR" statement. It 
dlrfers from "GTR" In the followlno waysa 

o EXTRlCT Insists that the lIbrary to be searche4 his I 
directory (this can be built using the NOS utility "lIREDIT"). 

o The record type parameter for EXTRACT, If given, applies to 
all records to be extracted, and .f not glyan, only the names 
of the records are used when searching the Ilbrar,. 

o Each extracted record Is copied to Its own Joca' file by 
EXTRACT, rather than all to the same fila. 

o EXTRACT does not Insist that the library to be searched be 
loca' to the Job when It's called, but will ACQUIRE the 
library from a permanent file catalog. 

The control statement format lSI 

tfnlIs the locil file n.m.~lven to the record on"ce It's 
extracted (Ifni Is REWOUND before and after the extraction 
takesp' ace) • 

rnJ Is the name ot the record to be extracted (If omitted, It Is 
assumed to be the same as Ifni). 

opi These parameters specify options that control the extraction 
proces s I 

A Speci fles that If a record Is not found, the 
program should abort. 

Is the opposlt$ of A (and Is the default). 

Specifies the record type (If given, it applies 
to 811 records being extracted} If omItted, only 
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Fl.D EXTRACT UTILITY 

L-Ilbname 

L FH=' I b 1 fn 

UN-un 

PN=pn 

the record names are used when searching the 
library). 

Specifies the name of the library to be searched· 
for the records (If omitted, "PROelle" Is 
assumed). 

Specifies the local file name for the Ijbrary 
(It omitted, the "Ilbname" from the L paraeter 
Is used). Note that this Is the nama used to 
make the "Is file tocal?fl test when ACQUIRing 
the library. 

Specifies the user name of the permanent file 
catalog to be searched for "Ilbname" If It's not 
a I r e.ady I cca I (If omi tted ,the current user Is 
assumed). 

Specifies the library's permanent file password. 

Specifies the library's permanent flte packname. 

Valid record type designators are documented under the 
description of the "CATALOG" control statement In the NOS Reterence 
Manual. 

In addition to these standard types, there's one more "type ft 

processed by EXTRACT, which Is designated by "TXT". This "type" Is 
used to denote flTEXT" records that, when extracted, are to have 
their first line (whJch contaIns the reoord's nlme) "stripped off". 
This is useful If, for example, one has records containing 
directives for a NOS utility, In which case the name of such. 
record Is In all likelihood an Illegal directive to the utility 
pro;r a111. 

eXTRACT will abort under any of the following conditions' 

o for~at or ar~ument error(s) on the control statement 

o the specified library could not be AQUIREd 

o the Jlbrary 'Ite does not have a directory as the last record 
before end-of-Information 

Note, however, that EXTRACT won't abort If it does not find 8ny 
of the requested records (only an Informative dayfile message Is 
Issued), unless the Abort parameter was coded on the c811. 
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If the library file was not local to the Job when EXTRACT was 
called, It wJII be RETURNed when EXTRACT terminates normatly; but, 
If the' 'brary 'lie Mas loctll, EXTRACT wi' I REWIND It prior to 
normal termination. 
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SESMSG Is a program which copies the comment field of Its call 
I ine to ,. fll... The control statement format lSi 

file Is the name of the file to receive the message 'I' 
omitted, OUTPUT Is assumed) 

mes sage Is the mes sage to be Nrl tten to the fl t e 

Tn e mess aJ e wi I I be w r itt en tot h e f I Ie only If the f I I e I S 8 
terml nat file, or if tttl Ie" w8sexpllcitty quoted on the call line. 

SES~SG can be used In procedure files to Inform the user about 
what the procedure Is currently doing. It can also be used for 
creating files ot input directIves to utility programs when such 
directives are dependent on execution time considerations. 
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