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Preface  

This manual contains technical information regarding the use of the Q-LINK  programming 

language.  This manual is directed to programming personnel.  The manual contains 

information necessary to write Q-LINK  programs.   

For those sites who are migrating from earlier release levels of Q-LINK , please read the 

ñQ-LINK  README.TXT file on the Documentation CD from KMSYS Worldwide prior to 

executing existing Q-LINK  programs.  Some of the differences described  in that document 

may effect the Q-LINK  operating environment at your site.   

Any Q-LINK  programs in object form, SAVed with levels of Q-LINK  prior to this version, 

must be recompiled to execute under this version.  KMSYS Worldwide, Inc., provides an 

SSG routine called ñCOMPILE-RUNSò which will automatically recompile all Q-LINK  

programs.  This routine can be found in the second Q-LINK  product file, SYS$LIB$*QLINK -1 

(default mode install).   

With DMS -2200 , level 9R1 or higher, the term, ñDMRò, is no longer used.  Instead, Unisys 

documentation now refers to a logical data manager (LDM) for DMS running under Universal 

Data System (UDS) Control.  Q-LINK  can interface with any number of LDMs through UDS 

Control.  However, this documentation will continue to use the term, ñDMRò, in a generic 

fashion since Q-LINK  can interface with non -UDS DMS applications (e.g., 8R3) as well as 

DMS applications running under UDS Control.   
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Chapter 1:  Introduction  

Q-LINK  is a high - level  database manipulation processor.  Q-LINK  will process requests 

issued from BIS  runs and return fully formatted replies to the requesting BIS  user.  Q-LINK  

gives the programmer or analyst the ability to create BIS  reports with data from non -BIS  

sources, and to apply updates to DMS 2200  databases, standard PCIO S files, RDMS 2200  

database tables, BIS  reports via DTM, and/or TIP/FCSS files using simple procedural 

commands.  All Q-LINK  requests operate in a real - time environment.  Q-LINK  allows BIS  

runs to invoke DMS 2200  subschemas, begin RDMS threads, open PCIOS files, connect to 

TIP files, access BIS  reports via DTM and process in any or all of these environments in a 

single Q-LINK  request, using all of the security and recoverability features inherent in the 

native mode of each environment.  Q-LINK  requests impa rting to DMS 2200  are treated as 

standard COBOL/DML run units.  Thus, run unit rollback protection is operational, audit trail 

activities take place as specified in the schema, and any local site security, such as 

database procedures, are invoked normally by the DMR.   

1.1 Description of Chapters  

Chapter 1 contains an introduction to Q -LINK, a summary of each chapter of the 

Programmer Reference and the rules for its use.   

Chapter 2 contain s general information regarding the operating environment of Q -LINK: the 

BIS to Q -LINK interface, the QLK BIS run function, the QLK error status and the Q -LINK 

request stream.   

Chapter 3 contains general information regarding the format of Q -LINK commands  and 

directives.  Also included is a description of the basic structure of Q -LINK and the file 

interfaces that can be accessed by Q -LINK .   

Chapter 4 will describe how Q -LINK is organized internally.  It also contains the rules by 

which data items may be r eferenced in a Q -LINK program .   

Chapter 5 describes the types of user -defined variables that can be used within a Q-LINK  

program or session.   

Chapter 6 lists the system defined (reserved) variables that can be referenced with in a  

Q-LINK  program.   

Chapte r 7 describes how to utilize the Record Delivery Area (RDA).   

Chapter 8 contains all control directives other than DEFINE and INVOKE which are covered 

in chapters that are more appropriate to their use.   

Chapter 9 contains all of the Q -LINK  procedural co mmands except those used for file I/O 

that are discussed in succeeding chapters.  

Chapter 10 includes the directives and commands used for defining and accessing flat files, 

PCIOS and SFS 2200 files.  

Chapter 11 describes the internal sort interface that may  be used within a  Q-LINK  program.  
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Chapter 12 contains all the directives and commands necessary to interface with DMS 2200 

either through the standard multi - thread interface provided by UDS Control.  

Chapter 13 describes the EXEC/FCSS/TIPDMS direct I/O (if configured) that may be used 

with any 2200 file structure.  

Chapter 14 contains the syntax requirements to use the RDMS 2200 interface.  

Chapter 15 describes the directives and commands required to use the BIS (MAPPER) DTM 

interface.  

Chapter 16 lists all the  command and keyword abbreviations that may be used through the 

Q-LINK  environments.  

Chapter 17  describes the Q-LINK  utility, QINDEX, used to build and maintain a data item 

index file, its processor call format, options and parameters.  

Chapter 18 lists the  error codes, explanations of errors and possible error resolutions for all 

errors reported to BIS runs by the @QLK external function and the QLSIM 

(Q-LINK/InfoQuest only) program.  

Chapter 19 lists the error codes, explanations of errors and possible error  resolutions for all 

errors reported by QMON, Q -LINK servers and other Q -LINK utility programs.  

Chapter 20 lists the error codes, explanations of errors and possible error resolutions for all 

errors reported by QLDDP.  

1.2 Additional Q- LINK  Documentation  

In addition to the Programmer Reference Manual, Q-LINK  manuals include :  

¶ Q-LINK  Release Differences Document  

¶ Q-LINK  Quick Reference  

¶ Q-LINK  Applications Development User Guide  

¶ Q-LINK  Ins tallati on and Operation Guide  

The User Guide contains many examples illustrating Q-LINK  being used for applications 

development, system prototyping and program checkout .   

1.3 Syntax Notation  

The following conventions are used throughout this manual in the description of Q-LINK  

commands :  

¶ Changes to this document since its last publication are marked with a change bar (an 

elongated vertical bar) as shown to the right of this paragrap h.   

¶ Important not es and warnings are encased in a box as shown around this bullet.   

¶ All words in UPPERCASE  letters (not italicized) are reserved keywords and must be 

entered exactly as shown or in their abbreviated forms . 

¶ Many keywords may be abbreviated.  Please refer to C hapter 16, ñCommand and 

Keyword Abbreviations,ò for a full list of permissible abbreviations.  In addition, 

abbreviations will be highlighted in BLUE throughout the syntax shown in this 

manual.  For example, DEFINE may be abbreviated as ñDEFò. 

¶ All italiciz ed words  (mostly in lowercase letters) are to be substituted by a user 

supplied name or value .   
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¶ Ellipsis  (é) implies allowable, but omitted, repetitions in the published syntax.  

Please note that the ellipsis is n ot  allowed in the command or directive when parsed.  

In the following example, multiple set names may be specified :  

set -name -1 [é set -name -n]  

¶ A vertical bar  (|) represents an ñorò or ñand/orò operator. 

¶ Selections appearing within brack ets, ñ[ ]ò, are lists of optional items of which one 

may be selected .  In the following example, neither A nor B is required, but either 

one or the other may be selected :  

[A | B]  

¶ An underlined word  in optional brackets represents t he default value when not 

entered.  For example, in the syntax, "[ RECORDS | CHARACTERS]," RECORDS is the 

default and would be assumed if omitted.  

¶ Selections appearing within braces , ñ{ }ò, are lists of items of which one and only 

one must be  selected.  In the following example, one of either C, D or E must be 

selected :  

{C | D | E}  

¶ Selections appearing within double vertical bars , ñ||ò, are lists of items of which one 

or more must be selected .  The items between vertical bars are referred to as 

permutations and may be selected in any order.  In the following example, one or 

more of F, G, and/or H must be selected :  

||F | G | H||  

To use the SUPPRESS clause as an example :  

SUPPRESS {ALL | ;  

                  || AREA | ;  

                      RECORD | ;  

                      {SET | ;  

                        set -name -1 [é set -name -n] } || }  

Either of the following would be correct :  

.  .  .  SUPPRESS AREA RECORD  

.  .  .  SUPPRESS RECORD AREA  

The fo llowing example uses several of the above  command  notation rules :  

DO procedure  [ { UNTI L | WHILE} conditional -expression  ]  

In this example, the word DO is the command keyword and must be entered exactly as 

shown .  The procedure is user -defined and must alwa ys be present .  The UNTIL/WHILE 

clause is optional as indicated by the block formed by square brackets .  If the UNTIL/WHILE 

clause is used, either the keyword WHILE or UNTIL (not both) must be entered as indicated 

by the block formed by braces, and a valid  conditional -expression must follow .  The 

following examples are possible forms of this command syntax :  

DO TOTAL- ROUTINE .  (This is the minimal form)  

DO TOTAL- ROUTINE UNTIL CNT NOT = 1  

DO TOTAL- ROUTINE WHILE CNT < LIST - RESULT  
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Chapter 2:  Q- LINK  Operating Environ men t  

2.1 BIS  to Q- LINK  Interface  

Q-LINK  operates as a stand -alone run unit serving as a request processor to BIS .  The 

process can be thought of as a ñrequesterò to ñserverò relationship: BIS  is the re quester, 

and Q-LINK  is the server.  A Q-LINK  request is created in a BIS  report.  The request may 

consist of a Q-LINK  program and input data, or the name of a compiled Q-LINK  program 

along with the required input data.  In either case, the request is passe d to a waiting 

Q-LINK  server run unit for processing.  Output from the Q-LINK  program is returned to BIS  

as a result RID.  A Q-LINK  program is a user -developed procedure written using the Q-LINK  

procedural language.  The Q-LINK  operating environment consis ts of three major 

components: an external BIS  function, QLK; the server module ( Q-LINK  Processor); and 

QMON.  QLK is a KMSYS Worldwide written BIS  run function, which  communicates with the 

Q-LINK  server modules.  When called from a BIS  run, QLK will read t he RID containing the 

Q-LINK  request and pass input (the request) to the server module.  The server module is 

the heart of the Q-LINK  system.  This component will load and process the specified Q-LINK  

program.  The user -coded Q-LINK  program can pass data b ack to BIS , read and/or update 

DMS 2200  database files, PCIOS files, TIP/FCSS files and other file systems.  Data returned 

to BIS  is written to a result RID by QLK.   

QMON is an optional monitor program providing an operator interface to the Q-LINK  system.  

QMON can be run from the system console or a demand terminal.   

The communication between BIS  and Q-LINK  is accomplished using standard features of the 

2200  operating system.  The line of communication established betw een QLK and the server 

module is a two -way  path.  Once the session between these two Q-LINK  components is 

established, input data (the request) and output data (the reply) can pass between the BIS  

and non -BIS  environments as required by the user -written Q-LINK  program.  There is no 

physical I/O involved in the interface between BIS  and Q-LINK , and the user - coded Q-LINK  

program is not aware of the communication protocol.   

Multiple Q-LINK  server modules may be active simultaneously.  Each ser ver belongs to a 

server class, and multiple server modules may be active in any class.  The QLK function call 

in the BIS  run will specify a server class name to be used in processing a particular request.  

Q-LINK  will locate the first idle server belonging  to the specified class and assign the BIS  

request to this server.  For the duration of the request, the assigned server module is 

ñownedò by the requesting BIS  run.  At the completion of the request, the server is marked 

as available, and is placed in an idle state.  If all servers in a class are busy when a request 

is received, the incoming request is queued for the specified class.  The first server in the 

requested class to become idle will immediately have the queued request routed to it for 

processing .  An idle server module does not execute any code whatsoever.  The activity is 

completely idle, waiting to be activated by a requesting BIS  run.   
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2.2 Invoking the Q- LINK  BIS  Function QLK  

Interaction with a Q-LINK  server fro m a BIS  run is very simple.  The run invokes the QLK 

function as follows :  

@QLK,m1 , t1 ,r1 ,m2 , t2 ,server -class [, [ error - label ],[ maximum - lines ] \  

    ,[ estimated - lines ],[ password ] ,[ headers -switch ],[ server - run - id  | . system -name ] ]  

Where:  

m1 , t1 ,r1  Input mode, type , RID of the request stream (the input to th e Q-LINK 

server) .  

m2 , t2  Mode and type of the created result (the output of the Q -LINK server).  

server -class  Server class  designated to process the Q -LINK request stream.   

error - label  Run label where control is returned if an error condition is encountered.  

maximum - line s Maximum number of reply lines to accept back into BIS.  If the 

maximum - lines  parameter is not given, the default value is taken from 

the RID type.  The  number of output lines is the lesser of the maximum 

lines (from the RID type) and the maximum lines parameter from 

Q-LINK class configuration.   

estimated - lines  Estimated number of lines to be returned to BIS.   

password  Password required to bypass the system specified maximum result 

lines.   

headers -switch  This optional parameter may contain either a ñYò or an ñNò.  Headers 

associated with the replyôs form type will automatically be inserted into 

the result by the QLK function by default.  This action  may be suppressed 

by using the ñYò option here, thus allowing the request to produce its 

own header lines.   

server - run - id  This optional parameter is used to direct the QLK function to access one 

particular server within a server class.  The serverôs actual EXEC run - id 

or TIP unique run - id must be used.   

system -name  If a system -name  is specified it must be prefaced by a period (.).  

System -names  are limited to five characters.  Q -LINK will connect to the 

specified system using the DDP-PPC interface and the QLDDP processor, 

transfer the Q -LINK request for execution, and receive the result.  Valid 

system -names are defined in the TELCON parameter file and have the 

label REMOTE.   

Parameters m1, t1, r1, m2, t2 and server -class are requ ired parameters when calling QLK.  

The remaining parameters on the function call are optional.   

The err - label parameter is supplied only if control is to be returned to a run line other than 

the line following the QLK function call if an error is encounte red.   

The maximum - lines parameter is used only if the requesting run must limit the number of 

lines in the result RID.  If this parameter is non -zero, and if the number of result lines 

reaches this number, the Q-LINK  program is terminated and control is r eturned to the 

requesting run.  If an error label was specified, control will return at the label.  This 

parameter does not override the Q-LINK  maximum number of result lines specified for the 

server class.  If a request is terminated due to a maximum resu lt lines error, the result will 

contain those lines written before the maximum line error was encountered.   
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The est - lines parameter should be used only if the expected size of the result is greater 

than 500 lines.  However, this parameter is not required for results greater than 500 lines.  

For large results, specifying this parameter will improve the efficiency of QLK in creating the 

result.   

The password parameter will cause QLK to ignore the Q-LINK  system -wide maximum result 

lines.  When Q-LINK  is inst alled, the system maximum lines is set.  All requests are 

monitored by Q-LINK  to ensure the result RID does not exceed the maximum number of 

lines.  If a request creates a result with this number of lines, the request is terminated and 

control is returned to the error label.  The result RID will contain only the system -maximum 

number of lines.  The correct password will allow a request to create a result with no Q-LINK  

applied restrictions.   

2.3 QLK Error Status Codes  

The reserved BIS  words STAT1, STAT2 and STAT3 are used by Q-LINK .  The QLK function 

will always set STAT2 to the number of lines in the created result RID.  If an error condition 

is encountered, STAT1 will contain the QLK error number (thes e erors may be found in 

Chapter 18 , ñQLK External Function Errorsò, and Chapter 19 , ñQ-LINK  Common Bank Error 

Conditionsò).  STAT3 will contain any user status code returned via a STOP command (see 

page 9 -46 for details).   

Errors detected by the Q-LINK  server will be sent back via the reply report.  If an error was 

encountered, identifying information will be placed in an error line at the end of the reply.  

The error line will have the format :  

.$ERRORS, file .elemen t / version ,SERVER: clas s/ inde x / run - id  

.$PC = program -counte r   

If the Q-LINK  request issued a ñRUN program -name  FROM filename ò, the program -name  

will be returned in the element/version  portion of the error line and filename will be in 

the file portion.  The server that processed the request will be identified by class , index  

and run - id .   

In the case of a run time error (general error type 4), one more line will be added to the 

repl y.  It will start with ñ.$PC = ò, followed by the program -counter for the command at 

which the error occurred.   

To find  and diagnose errors returned from the Q-LINK  server, the serverôs diagnostic log 

file should be retrieved and examined.  The log file can be retrieved by specifying the ñLò 

function of the QUTIL BIS  run (see Section 2.5, ñUsing the QUTIL BIS Runò).   

2.4 The Q-LINK  Request Stream  

The Q-LINK  request may reside in any BIS  form type having lines of at least 80 characters 

in length.  This is the input stream to Q-LINK  and will be referred to as the request stream.  

The QLK run funct ion will insert the requesting user - id, department number and station 

number at the beginning of the request stream when the request is passed to the server 

module.  The request RID will contain the Q-LINK  commands and directives required to 

process the re quest.  The request stream will generally specify the Q-LINK  program name to 

be run, followed by the input data required by the program.   

Alternately, the request can supply the actual Q-LINK  program source code.  In the latter 

case, any required input da ta would follow the Q-LINK  program.  Input data is limited to 

256 characters per line .   
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2.4.1 The #INSERT Directive  

Input data to be processed by the Q-LINK  server may be provided within the request 

stream RID; however, large  amounts of data may be dynamically inserted into the stream 

via the #INSERT directive.  The #INSERT directive has the following format :  

#INSERT mod e, typ e,RID[ ,[ star t - lin e] ,[ lin e-quantit y]  ]   

The #INSERT directive is seen and processed only by the QLK run function.  When 

encountered in the request stream, QLK will automatically insert the RID specified.  The 

specified RID may contain a #INSERT directive.  If one is found within an inserted RID, QLK 

will stop reading the current RID and begin reading the new  RID (the first RID will be 

considered complete).  There may be up to 10 levels of inserted RIDs.  Note: This is not 

true nesting.  The requests are simply ñchainedò together.  The base request stream may 

contain any number of #INSERT directives.   

The typ e must be a B - type through I - type cabinet.   

For Q-LINK  programs using the DDP -PPC interface and the QLDDP processor, any #INSERT 

directives will be satisfied from data on the requester system; not from the executor 

system.  Control directives (RUN, SAVE, etc.), however, will be processed on the executor 

system.   

2.4.2 The #EOF Directive  

The #EOF directive provides a means of detecting the end of portions of the request stream 

in the Q-LINK  Server.  The #EOF is sensed by the ACCEPT command when it is used with an 

ñAT ENDò clause.  This is called a soft EOF because the request stream may still have more 

lines to be read.  Many #EOF images may be used in the request stream to segment various 

portions  of the input data.  A hard end of file will be gene rated at the end of the request 

stream.  

2.4.3 Object Requests  

Before a Q-LINK  program may be run by name, it must first be passed to the server module 

to be compiled and saved.  Once saved, the source program need not be passed t o Q-LINK  

in order to be executed.  The request stream simply names the program to be loaded and 

executed.  If a Q-LINK  program is to be compiled and saved, it is generally not executed by 

the server during the compile request.  A request to compile and sav e a Q-LINK  program 

consisting of 50 Q-LINK  commands would require only seconds from the time the QLK 

function was called until control was returned to the requesting BIS  run.  Actual compile 

time for a given program will be dependent on such factors as the  size of the DMS 2200  

subschema being invoked, and the number of Q-LINK  commands.  On subsequent 

executions of this program, the compile phase can be skipped and procedure execution will 

begin immediately.  Any number of Q-LINK  programs may be compiled and  saved.  See the 

Control Directives COMPILE, SAVE, RUN and LOAD for details on object program processing.   

2.4.4 Multiple Job Steps  

A single Q-LINK  request may contain multiple job steps.  A job step c an be defined as one 

execution of a Q-LINK  program.  The job step is initiated when the RUN directive is issued.  

For a new request, the contents of the data storage area (see ñRecord Delivery Areaò in 

Chapter 4) will be initialized; h owever, for  a request  contain ing  more than one job step 

(multiple RUN directives), the contents of the RDA will be preserved between job steps.  If it 

is desirable to initialize the RDA between steps, the INIT directive may be used.   
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2.5 Using the  QUTIL BIS  Run  

Since Q-LINK  requests must be sent to Q-LINK  servers via a BIS  run function, a mechanism 

is needed by which a request can be created, sent to Q-LINK , and the reply displayed 

without having to write a new BIS  run each time.  T he QUTIL BIS  run has been furnished for 

this purpose.  QUTIL is a general -purpose  run that automatically creates certain Q-LINK  

requests based on menu selections, allows the creation of a short request on the screen, or 

sends a request created earlier in a  permanent RID.  QUTIL is particularly useful as a 

testing tool when developing or altering Q -LINK requests.  

To run QUTIL, it is necessary to know the name of a Q-LINK  server that will process the 

request.   

To invoke the QUTIL run, enter ñQUTILò while signed on to BIS  and transmit.  The main 

menu (see page 2 -7) requires a server class and function be entered.  The Q-LINK  requests 

automatically created from this screen and requiring no additional input are TEST, OBJECT 

DUMP, STATUS INFORMATION, ERROR EXPLAN ATIONS and RETRIEVE LOG.  The TEST 

function is used to see if a server is available.  It simply echoes the date and time ( and  

gives some idea of response time).  The RETRIEVE LOG function causes the Q-LINK  serverôs 

diagnostic log to be retrieved into the r esult RID.  If the server is in diagnostic mode, all 

source program commands and error diagnostics will be displayed on this log, making it 

very useful for debugging.  A server set up for production may have logging suppressed for 

all but run time errors, while a server set up for test and development may automatically 

append the diagnostic log to the end of all replies.  Runtime  status and configuration 

information for all Q-LINK  servers configured may be retrieved with the ñ?ò function.  This 

function wil l show which server classes are configured, currently active, pending, queued, 

etc.  All information available using  the demand QMON program will be returned in the 

result.   

If the ñCò function  is selected (shown below), QUTIL will display a screen contai ning 16 

blank lines  which may be used to enter a short Q-LINK  request.  This is a convenient way of 

creating short Q-LINK  requests without having to modify any permanent RIDs.  When you 

XMIT, the contents of the screen will be sent to the specified Q-LINK  server class.   

 

Figure 2 - 1 : QUTIL Main Menu  
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If syntax errors occur on the Q -LINK commands, an error screen will be displayed (status 

6) .  By pressing  F1, the QUTIL runôs main menu will be displayed.  Then, by choosing the 

ñCò function a second time, the original request will be displayed where the commands in 

error can be corrected.  

 

Figure 2 - 2 : QUTIL "C" Function Input  

The ñRò function  (shown below) works in  a similar fashion to the ñCò function; h owever, the 

R function produces an initial result RID where, unlike the ñCò function, lines for Q-LINK  

commands may be inserted, duplicated or deleted with  conventional BIS  manual functions.  

If syntax errors occur or if the request does not return the desired result, the F1 key may be 

used to return to the QUTIL runôs main menu.   

 

Figure 2 - 3 : QUTIL "R" Function Input  



Q-LINK Programmer Reference  Q-LINK  Operating Environ men t  

KMSYS Worldwide, Inc.  2-7 

Transmitting will produce the result RID.  Note: B e sure to transmit with the text cursor 

located after the last characters on the screen that is to be included in the result.  In this 

case, ñRUNò. 

 

Figure 2 - 4 : QUTIL "R" Function Result RID Update  

As with t he ñCò function, the original request will be displayed by choosing the ñRò function 

a second time.  

The ñPò function  (shown below) is used to send a request built in a permanent RID earlier.  

This will be useful when you create and test longer Q-LINK  reque sts.  When the ñPò function 

is entered, QUTIL will display a screen where you may enter the mode, type and RID of the 

request stream you wish to send to the Q-LINK  server.   

 

Figure 2 - 5 : QUTIL "P" Function I nput  
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The ñEò function may be used to display descriptions of the error codes that may be 

returned from the QLK run function.  This will be a handy quick reference.   

In all cases, QUTIL only affects result RIDs.  No permanent RID will be updated unless a 

m anual REPLACE or DUP function is entered.  All replies will be results, using the current 

work mode and form type.   

2.6 QLSIM Processor: Accessing Q- LINK  without BIS   

The QLSIM processor allows Q-LINK  programs to be executed outside of the BIS  

environment.  It simulates the functions performed by BIS  in the Q-LINK  interface.  QLSIM 

contains all the functionality of the QLK BIS  run function, except that instead of reading and 

writing BIS  RIDs, it reads an d writes program file elements.   

QLSIM can be useful , especially for testing Q-LINK  programs when BIS  is not available, or 

for testing a Q-LINK  installation , before installing a version of BIS  with the Q LK function 

generated into it.  

QLSIM is automaticall y generated with Q-LINK , and will be installed with other components 

of the system.  Its name will vary depending on the COMUS install mode specified when the 

product is installed.  If MODE=QLINKA is used, its name will be QLASIM, but if the default 

mode i s used, its name will be QLSIM.  QLSIM is called as follows :  

@QLSIM, option s [ in-RID-elemen t ],[ out -RID-elem ent ], serve r-class ;  

    [, erro r- labe l] [, ma x- line s] [, est - line s] [, passwor d] [ ,hd r-switc h]  ;  

    [ ,{ serve r- ru n- id | . system -name } ] [, use r ] [, dep t ] [, statio n]  

All but the server - class  parameter are optional.  These parameters are the  same as would 

be used with the QLK run function explained earlier in this chapter.  The error - label  has no 

effect under QLSIM ð it is present onl y to maintain format compatibility with QLK.  There 

are three possible options : ñB,ò ñIò and ñS.ò  The maximum number of characters per input 

or output line is 256 characters.  The B -option specifies batch mode operation, which  allows 

output display of up to  132 characters.  Without the B -option, demand mode is assumed 

allowing only 79 character of display.  The I - option indicates that input lines will follow the 

@QLSIM; otherwise, input images will be read from the element specified in the in -RID -

element  parameter.  The S -option specifies that the output be displayed as well as written 

to the element specified in the out -RID -element  parameter.  If out -RID -element  is not 

specified, an element named ñORIDò in TPF$ will be used.  The optional user , dept and 

st ation set the reserved variables USER$, DEPN$ and STNUM$ respectively and are only 

necessary when the Q-LINK  request program references these variables.   

If the max - lines  parameter is not specified on the @QLSIM call line the default number of 

lines is 20 00.  The actual number of output lines is the lesser of the max - lines  input on the 

@QLSIM processor call line and the maximum lines value configured in Q-LINK  for the class.  

If the user wishes to use the maximum lines configured for the class, the max - lin es 

parameter on the call line must be set to a value larger than that configured for the class, or 

must be 0.   

When QLSIM is called, the first thing it does is attempt to connect to the specified server 

class.  Once connected to a Q-LINK  server, QLSIM wil l remain connected until it is exited.  

This fact is important to remember if you are using QLSIM interactively, as it will tie up a 

server for the entire session.  It is also important to note that while the Q-LINK  server is 

processing the request, the ba tch/demand session will appear to be idle while it awaits the 

reply from the server.  Any files assigned during the batch/demand session are unknown to 

the Q-LINK  server; therefore, if the request requires files that are not dynamically assigned 

by a parti cular file interface (i.e., DMS 2200 , UDS Control, etc.), they must be assigned 

from within the request via the Q-LINK  CSF command.   
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The following is a simple example of using QLSIM to test a Q-LINK  program without BIS :  

@QLSIM,IS ,,TEST  

INVOKE DEMOSUB IN DEMOSCHEMA FILE DMS*SCHABS  

DEF A PROD- ID ' '  

 IMPART  

 OPEN DEMO- ORD  

 ACCEPT PROD- ID  

 FETCH4 FIRST ORDER- LINE - REC DEMO- ORD AREA  

 DO WHILE ERROR- NUM = 0  

   IF RDA OL - PRODUCT = PROD- ID  

     X = X + 1  

   ENDIF  

   FETCH4 NEXT ORDER- LINE - REC DEMO- ORD AREA  

 ENDDO  

 DISPLAY 'Found ' +  

 TRIMDISP X +  

 DISPLAY ' order line items for product ' +  

 DISPLAY PROD- ID  

 STOP EXIT  

RUN  

AJ1234  

@EOF  

In this example, server class TEST is being used to process the Q-LINK  request.  All input 

(program and data) fo llows the processor call.  The results will be displayed and written in 

element TPF$.ORID.  Note that the @EOF causes Q-LINK  to sense end -of - input for the 

request.  The @EOF does not terminate the session, and QLSIM will remain linked to the 

Q-LINK  server to process additional requests.  To end the session, an @EOF X, or any other 

control image must be entered to force a hard end -of - file.   

2.7 Remote Q- LINK  Execution  

If a DDP -PPC connection exists between systems, Q-LINK  allows  one system (the requester) 

to submit a Q-LINK  request for execution on a different host (the executor).  The executor 

will process the request using data files that exist on the executor system.  The output of 

the Q-LINK  program will be passed back to the  requester system.   

Q-LINK  programs do not need any changes to execute on  a different host.  The executing  

host system name is specified by using the server - run - id field available on the @QLK 

function or the @QLSIM processor.  A valid system name consists  of a period (.) followed by 

up to five characters.  Valid system names are defined in the TELCON parameter file with 

the label REMOTE.   
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A sample Q-LINK  remote execution session proceeds in the following manner :  

MAPPER

@QLK

PROD1

@QLK

TEST1

@QLSIM

PROD

Server #1

PROD1

Server #1

PROD

Server #1

TEST1

Q-LINK Common Data Bank

Q-LINK Common Data Bank

Server #1

PROD1

Server #1

TEST1

Server #1

PROD

QLKDDPQLKDDPQLKDDP

Data (TIP, PCIOS, DMS, RDMS, etc.)

2200

Host 1

(Requester)

2200

Host 2

(Executor)

 

Figure 2 - 6 : Q - LINK Remote Execution  

The PROD1 server on Host 1 (requester) examines the @QLK parameters and recognizes 

that the submitted request is to be passed to a second host for processing.  The server 

PROD1 connects to the DDP -PPC facility that  causes the program, QLDDP, to execute on 

Host 2 (executor).  In the example on the following page, the Q-LINK  software was installed 
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using a ñMODE=Kò install in COMUS.  As a result of the ñMODE=Kò install, the QLDDP 

absolute name was changed to QLKDDP.  The QLKDDP program starts and connects to DDP 

PPC on Host 2.  The Q-LINK  program from Host 1 is sent (via QLKDDP) to the equivalent 

PROD1 server on Host 2 for execution.  The result of the Q-LINK  request is returned to the 

PROD1 server on Host 1 via QLKDDP.   

For Q-LINK  programs using the DDP -PPC interface, any #INSERT directives will be satisfied 

from data on the requester system; not from the executor system.  Control directives (RUN, 

SAVE, etc.), however, will be p rocessed on the executor system.   
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Chapter 3:  General Informatio n  

3.1 Q- LINK  Basic Structure  

The Q-LINK  processor is logically divided into two major components: the COMMAND 

EDITOR and the COMMAND EXECUTOR.  The COMMAND EDITOR checks e ach command 

entered for correct syntax and attempts to translate it into an internally encoded object 

command.  If an error is detected during this process, an error diagnostic is displayed and 

the command is rejected.  If the command passes all edits, it is stored in the object 

program area for later execution.  The COMMAND EDITOR also controls the allocation of 

data variables and the processing of control directives, which will be discussed later.   

The COMMAND EXECUTOR interprets the encoded object comma nd passed from the 

COMMAND EDITOR and actually performs the operation.  The COMMAND EXECUTOR has 

been designed to do the least amount of interpretation possible, therefore achieving 

maximum throughput  during program execution.   

3.2 Commands vs.  Directives  

There are two types of control statements in Q-LINK : commands and directives.   

Directives are used to establish and control the program environment of the Q-LINK  

program.  These are always executed during the ñCommand Editorò phase of the Q-LINK  

program; i.e., immediately upon being received by Q-LINK .  They are used to :  

¶ Define files, records, buffers and fields;  

¶ Invoke subschemas and data item index files;  

¶ Initialize data storage areas;  

¶ Suppress or allow the listing o f commands;  

¶ Dump Q-LINK  internal areas;  

¶ Run a program stored in the object program area or from an object library;  

¶ Save a program in the object program area to an object library;  

¶ Compile a program to resolve program label references.   

Commands are use d to perform data manipulation, program flow control, input/output, etc.  

They are executed during the ñCommand Executorò phase of the Q-LINK  program.   

Directives and program labels must always be entered beginning in column position one.  

Commands must a lways begin after column 1.   
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3.3 Command Line Format  

Command formats must follow certain rules.  In general, commands may be entered in free 

form.  Restrictions are as follows :  

¶ All directive s must be entered starting in column 1.   

¶ All procedural commands must be entered starting after column 1.   

¶ Any word starting in column 1 will be regarded as either a control directive (if it 

matches one of the valid control directives) or a program or pr ocedure label.   

¶ A program or procedure label may be up to 30 characters in length.  However, only 

the first 16 characters will be used by Q-LINK , and therefore must be unique.   

¶ Only one command may be entered per line.   

¶ A decimal numeric literal may not exceed 18 digits, and if signed, the sign must 

immediately precede the first digit.  Example: 123, -5 or +1000.00.   

¶ Floating -point  numeric literals must be entered in standard floati ng point notation 

with a decimal point.  Example: 1.E -10.   

¶ Alphanumeric literal s may not exceed 150 characters.  In addition, they  must be 

enclosed within single or d ouble quotes .  If an alphanumeric literal definition begins 

with a double quote, the single quote (apostrophe) character may be used in the 

literal, and vice versa .  Additionally a string of two single ('') or double ("") quotes 

within a literal will gener ate one single or double quote .   

Alphanumeric literal e xamples :  

'THIS IS AN ALPHANUMERIC LITERAL'  

"This is also 'ONE' literal."  

'AND "THIS IS A LITERAL" TOO!'  

'This is a single  quote ('') within parentheses'  

¶ All command components mu st be entered between columns 1 through 80.  A 

semicolon following any word within a command line will cause Q-LINK  to skip to the 

next line to search for the next word of the command; therefore, line continuation is 

possible as shown in the following exam ple :  

IF RDA CUSTOMER- NAME ;  

OF CUSTOMER = 'APEX'  

¶ To continue an alphanumeric literal, end the first part with a single (or double) quote 

followed by a semicolon.  Note: A space must not precede the semicolon.  Continue 

the literal any where on the following line enclosed in quotes.  For example :  

'...PQRSTUV';  

'WXYZ'  

¶ A period, followed by a space, is used in a command line to separate the command 

from commentary text.  Q-LINK  will ignore any text following a period that is not 

embedded within a literal.  Examples of comments are :  

DO HEADER- RTN  .  This a Comment on a Command Line  

.  *** This entire line is a Comment ***  

3.4 File Systems Accessed by Q- LINK   

All DMS 2200  database record placement strategies  are supported by Q-LINK .  There is a 

Q-LINK  Data Manipulation Language (DML) command corresponding to each COBOL/DML 

command.  However, Q-LINK  syntax may differ from COBOL/DML, and Q-LINK  commands 

can be entered in an abbreviated format.   



Q-LINK Programme r Reference  General Informatio n 

KMSYS Worldwide, Inc.  3-3 

The Q-LINK  Processor can be used to read, write, and update standard Processor Common 

Input/Output System (PCIOS) files.  PCIOS files may be accessed in combination with DMS 

2200  database areas and other file systems, or separately.   

Q-LINK  also supports access to other  file types through its Direct I/O (DIO) feature.  This 

feature provides the ability to access TIP/FCSS, TIP/DMS, or any sector - formatted EXEC 

mass -storage file or any tape file.   

RDMS 2200  relational databases can be accessed through two Q-LINK  commands that 

provide RDMS 2200  interface information.  This information is comprised of an RDML 

formatted command (SQL format is not supported), RDML error status variables and 

application program variables (table column names, table column values, etc.).  All RDM L 

formatted commands are supported and may be used in conjunction with Q-LINK  

commands that interface with other file systems.   

The Q-LINK  processor can be used to read and write BIS  reports via an interface with BISôs 

Data Transfer Module (DTM).  Q-LINK  allows ñqueue-aliasesò to be defined in order to 

access more than one BIS  report simultaneously through the same BIS  queue.  The DTM 

interface may be used in conjunction with any other Q-LINK  file system interface.   
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Chapter 4:  Q- LINK  Internal Structur e 

Q-LINK  inte rnal storage is organized into three areas of interest to the user :  

¶ The Record Delivery Area (RDA);  

¶ The Variable Data Storage Area;  

¶ The Object Program Area.   

This chapter will describe how these areas are used.   

4.1 Record Delivery Area (RDA)  

The RDA is used for all input and output for DMS 2200  database  records, PCIOS file records 

and all other file interfaces.  The size of this area will vary depending upon how Q-LINK  was 

generated.  It is important to remember th at all read, write, fetch, m odify, etc.  operations 

assume that the data record begin  in the first position of this area.  If multiple records are 

to be resident simultaneously, then data from the RDA can be moved to variable data 

storage prior to a subsequ ent I/O.  Another way to access multiple records simultaneously is 

to define alternate record areas using the ñDEFINE RAò directive.  This directive allows the 

user to define alternate areas of the RDA to be used for I/O for specific records or files.  See  

the DEFINE RA directive for more information.   

Since the RDA will be generated larger than any record that may be read, the upper ranges 

may be used for additional workspace , and the allocation of tables, etc.  When issuing the 

WRITE command, information  may be built in an unused area of the RDA and appended to 

the record when it is written . 

The RDA contents are initialized whenever a new Q-LINK  request begins execution or if an 

INIT directive is processed.  The RDA contents are preserved between job step s (multiple 

RUN directives) in the same user session (request).   

The RDA may be referenced in two ways: directly by character position, or by the data item 

name.  The following sections describe RDA referencing in detail.   

4.1.1 Direct RDA Reference  

When using the direct RDA reference, the starting byte (or character) position, field length, 

data type, and index offset or subscript are specified.   

The direct RDA ref erence format is :  

RDA ( starting -byte -position , length ) [ data - type ] [: index | : subscript ]  

The starting -byte -position  is the offset (relative to 1) of the referenced data from the 

beginning of the RDA or of a record within the RDA.   

The length  is in bytes an d is the actual length of the referenced data.  For computational 

data items, this is the actual byte length of the data, not the COBOL picture length.  For 

example, if the COBOL picture is PIC 9(10) COMP, the actual byte length is 4 (assuming the 
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data is ASCII).  Figure 3.2 may be used to determine the byte length of various 

computational field definitions.   

The index  specifies a numeric literal, or a decimal integer numeric variable, immediately 

following a colon (:).  Refer to page 3 -6 for detailed info rmation regarding RDA indexing.   

The subscript specifies the name of a defined subscript variable to be used in addressing the 

data item.  Refer to page 4 -5 for detailed information on RDA subscripting.   

Data within the RDA may be refe renced in ASCII (quarter word, 9 -bit bytes) or FIELDATA 

(sixth word, 6 -bit bytes) form.  Data representation is indicated by the data - type  field as 

shown in the following table:   

Data Type  Description  

DISP   

A9  

SN9  

UN9  

COMP  

SB9  

UB9  

ASCII alphanumeric display (default) .   

ASCII alphanumeric display .   

Signed ASCII numeric display .   

Unsigned ASCII numeric display .   

Signed ASCII aligned binary .   

Signed ASCII aligned  binary .   

Unsigned ASCII aligned binary .   

DISP -1  

A6  

SN6  

UN6  

COMP-4  

SB6  

UB6  

Fieldata alphanumeric display .   

Fieldata alphanumeric display .   

Signed fieldata numeric display .   

Unsigned fieldata numeric display .   

Signed fieldata aligned binary .   

Signed fieldata aligned binary .   

Unsigned fieldata aligned binary .   

COMP-1  

FP1  

COMP-2  

FP2  

Single -precisio n floating point .   

Single -precision floating point .   

Double -precision floating point .   

Double -precision floating point .   

DISP -2 or 

A18   

Kanji .  Note: For alignment purposes within the RDA, you 

must specify two bytes for each  double -byte character 

required; therefore, if you have three Kanji double -byte 

characters, you would specify RDA (n,6) DISP -2.   

MAPNUM  BIS  numeric data format .   

Table 4 - 1 : Data Types  

Please note that exact binary (i.e., PIC 1(3), etc.) is not currently supported in Q-LINK ; 

however, exact binary is supported in QINDEX for alignment purposes only (see Chapter 

17 ).   

If using the ASCII data code, the starting -byte -position  and length  must be g iven as ASCII.  

If using the FIELDATA data code, locations must be given in terms of FIELDATA lengths.   
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The number of b ytes required for signed aligned binary fields can be determined by utilizing 

the following table:  

ASCII (COMP)  FIELDATA (COMP - 4)  

Positions in 

Picture Clause  

Record Area 

Bytes  

Positions in 

Picture Clause  

Record Area 

Bytes  

1-2  

3-5  

6-7  

8-10  

11 -13  

14 -15  

16 -18  

1  

2  

3  

4  

5  

6  

7 

1  

2-3  

4-5  

6  

7-8  

9-10  

11 -12  

13 -14  

15  

16 -17  

18  

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

11  

Table 4 - 2 : Computational Field Byte Lengths  

COMP-1 and COMP -2 are always 4 bytes and 8 by tes respectively for ASCII alignment, and 

6 bytes and 12 bytes for FIELDATA  alignment (one and two words).   

MAPNUM items must be set as if they are alpha items; however, they can be used to set 

numeric items and must be tested as numeric items (see the IF  and SET commands).   

Here are some examples of RDA direct references with the following data in the RDA :  

1...5....10...15...20...25...30...35...  

ABCDEFGHIJKLMNOPQRSTUVWXYZ123456789  

 

1.  RDA (2,3)  

2.  RDA (27,2) COMP  

3.  RDA (5,4) UB9  

4.  RDA (1,5) :X  

5.  RDA (7,6) COMP - 4  

6.  RDA (2,9) MAPNUM  

Explanations :  

Example 1 would refer to the 3 - character field starting in position 2 of the RDA, the 

value of which is ñBCDò assuming the above data is ASCII.   

Example 2 would refer to an ASCII computational field of two bytes starting in 

position 27 . 

Example 3 would refer to the second full word in the RDA as unsigned binary .   

Example 4 would refer to positions 1 through 5 offset by the value of X.  IfX=5,the 

value would be ñFGHIJò assuming the above data is ASCII (see the subsection ñRDA 

Indexing and Subscriptingò below).   

Example 5 would refer to a full word FIELDATA computational field starting in byte 

position 7 (word 2 of the RDA).   

Example 6 refers to an RDA field in BIS numeric data format.  BIS numeric data is 

always in edited  form, which may include a leading sign, spaces and decimal point.  

An example of a MAPNUM data item would be ó -123.58ô.   
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4.1.2 Item Name RDA Reference  

The second method of referencing the RDA uses the Q-LINK  data item index file.  A primary 

data item index is created automatically during INVOKE processing for DMS database items 

(see ñSubschema Invocation (INVOKE)ò in the ñDMS 2200  Interfaceò chapter).  A secondary 

data item index may also be specified vi a the INDEX directive for non -DMS data items and 

redefined DMS database items.  The QINDEX Processor is used to create data item index 

files from COBOL definitions.  Refer to Chapter 17, ñQINDEX Reference,ò for an explanation 

on how to create alternate Q-LINK  data item index files.  To use this method of referencing 

the RDA, it is necessary to specify the data item name and its index offset or subscript, if 

any.   

The format for a named RDA reference is :  

RDA ite m -name  [ {IN | OF} { record -name | file -name | queue -alias  | SORT} ] ;  

    [: index | : subscript ]  

The item -name  must be defined in one of the data item index files currently in use (built by 

the INVOKE and INDEX directives) or by a previously issued DEFINE RDA directive.   

The IN/O F option allows the item -name  to be qualified to the proper database record -name , 

PCIOS file -name , BIS DTM queue -alias  or SORT area.   

4.1.3 RDA Indexing and Subscripting  

An RDA index specifies a byte offset to be used when  addressing the data.  The index may 

be entered as a numeric literal, or a numeric variable, immediately following a colon (:).   

Subscripting differs from indexing in that a subscript refers to an occurrence of an item 

within a table of items, while an in dex refers to a number of bytes from the start of the 

item.  Subscripting in Q-LINK  is similar to that used in COBOL, except that a defined 

subscript variable must only be used to reference the OCCURS items for which it was 

defined.  RDA subscripting may b e used on multidimensional RDA references, whereas RDA 

indexes may not.   

The index or subscript options are used in the same way as with a direct reference in 

specifying a byte offset from the beginning of the field (indexing), or a specific occurrence 

(s ubscripting) . 

Given the following portion of a record definition :  

05  RATE - TABLE.  

    10  RATE OCCURS 10 TIMES PIC 9(5).  

05  HIGHEST - RATE             PIC 9(5).  

An example of indexed references follows :  

To refer to the first RATE, simply enter ñRATEò.   

To refer to the second RATE, enter ñRATE :5 ò.  (RATE offset by five bytes.)  

To refer to any RATE, use ñRATE :RATE- INDEXò, where RATE- INDEX is a numeric 

variable used to index to the desired occurrence of RATE .   

To use subscripted reference, a subscript vari able must be defined using the DEFINE SUB 

directive .  The defined subscript variable may then be used in much the same manner as a 

COBOL subscript .   

The following program example illustrates the necessary Q -LINK code to examine all 10 

occurrences of RATE in the above record definition using RDA indexing :  

DEF N RATE- CTR  

DEF N RATE- INDEX 

.....  

SET RATE- CTR = 0  

SET RATE- INDEX = 0  
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DO RATE- LOOP UNTIL RATE- CTR = 10  

.....  

 

RATE- LOOP PROCEDURE 

DISPLAY RDA RATE :RATE - INDEX 

SET RATE- CTR = RATE - CTR + 1  

SET RATE- INDEX = RATE - INDEX + 5  

ENDPROC 

Note that the numeric variable RATE - INDEX is incremented by the byte length of the field 

being examined, and not by one (1) as in standard COBOL subscripting or indexing.   

The following is the same example using RDA subscripting :  

DEF SUB RATE- SUA RATE  

.....   

SET RATE- SUB = 1  

DO RATE- LOOP WHILE RATE- SUB NOT = 10  

.....   

RATE- LOOP PROCEDURE  

DISPLAY RDA RATE :RATE - SUB  

SET RATE- SUB = RATE - SUB + 1  

ENDPROC  

In this case, a subscript variable, RATE -SUB, was defined for use in ref erencing the table.  

RATE-SUB is incremented the same way as a COBOL subscript.  RATE -SUB may only be 

used to reference the table for which it was defined.   

4.1.4 Variable RDA Referencing  

A direct RD A reference allows the use of a variable start -byte -position  and/or length .  To 

use this feature, two reserved numeric variables, S$ and L$, have been provided.  The 

contents of these variables will be used in a direct RDA reference whenever a zero start -

byte -position  and/or length  are specified.  The value of S$ will be substituted for a start -

byte -position  of zero; the value of L$ will be substituted for a length of zero.   

Caution: If the values in either S$ or L$ cause an invalid RDA reference, runtime errors will 

result.   

Examples :  

1.  RDA (0,0)  

2.  RDA (20,0) DISP - 1  

In the case of Example 1, both the start -byte -position  and length  will be obtained 

from the reserved variable S$ and L$.   

Example 2 would refer to a FIELDATA field starting in position 20 with the length of 

the value in the reserved variable L$.   

4.2 Variable Data Storage Area (DSA)  

The variable data storage area is where all reserved variables, user variables and literals are 

allocated by Q-LIN K.  Reserved variables are automatically defined and allocated by Q-LINK  

upon initialization.  Literals are automatically allocated in this area as they are encountered 

by the command editor.  The size of this area is a Q-LINK  generation parameter.  Defini tion 

of user variables, and the names and contents of reserved variables, will be covered later.   
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4.3 Object Program Area  

The Object Program Area is where the internally encoded object program is stored for 

execution by the comman d executor.  The size of this area is specified at generation time.   
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Chapter 5:  Defining Variable s 

Q-LINK  does not allow implicit variable definition.  All variables must be defined using the 

DEFINE directive prior to being referenced.  The DEFINE directive may be  entered at any 

point, but must appear before the variable is referenced.  There are only three types of data 

variables: signed decimal numeric, double precision floating point numeric and 

alphanumeric strings.   

5.1 Alphanumeric String Variables (DEFINE A)  

Alphanumeric variables may be defined as any length; however, they may not exceed the 

generated size of the variable data storage area.  They m ay be specified with an initial 

literal value from 1 to 150 characters in length.  When alphanumeric variables are defined 

with a specified length and no initial value, their initial contents will be undetermined.  If an 

initial literal is specified with n o length, the size of the variable will be the size of the literal.   

Format :  

DEFINE A variable -name  { || length -of -variable  | ' string - literal ' || }  

DEFINE may be abbreviated DEF. 

If both string - literal  and length -of -variable  are specified, and length -of -variable  is greater 

than the length of string - literal , the string - literal  will  be left justified and the variable will be 

padded with spaces to the right .  If length -of -variable  is less than string - literal , truncation  

will occur .   

Examples :  

1.  DEFINE A STARS '***********'  

2.  DEFINE A HOLD- REC 80  

3.  DEFINE A COMPANY- VARIABLE 80 'KMSYS Worldwide, Inc.'  

Explanations :  

STARS in example 1 will contain 11 asterisks and is equivalent to :  

DEFINE A STARS '***********' 11  

In example 2, HOLD -REC will have a length of 80, but  its initial contents will be  

unknown.  

In example 3, COMPANY -variable will initially be set to ñKMSYS Worldwide, Inc.ò but 

will have a length of 80.   

5.2 Decimal Numeric Variables (DEFINE N)  

All decimal numeric variables are allocated as 18 -digit signed numbers.  They may be 

defined with an initial value.  If a value is not specified, the variable is init ialized to zero.   
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Format :  

DEFINE N variabl e-nam e [ decima l-valu e-and-precisio n ]  

DEFINE may be abbreviated DEF. 

The decimal -value -and -precision  determines both the initial value of the variable and the 

number of implied decimal positions (scale factor) it  will have.   

Examples :  

1.  DEFINE N COUNT 123  

2.  DEFINE N MINUS - FIVE - 5  

3.  DEFINE N HOLD  

4.  DEFINE N TOT - AMT .00  

Explanations :  

In example 1, COUNT will have an initial value of 123.   

In example 2, MINUS -FIVE will be assigned an initial value of -5.   

In example 3 , HOLD will have an initial value of zero.   

In example 4, TOT -AMT will have an initial value of zero, and two implied decimal 

positions.   

5.3 Floating Point Numeric Variables (DEFINE FP)  

All floating -point variables are stored in double precision format for maximum accuracy.  

When floating -point variables are moved to or from RDA single precision fields or decimal 

numeric items, translatio n will be made according to ASCII COBOL rules.   

Format :  

DEFINE FP variabl e-nam e [ valu e ]  

DEFINE may be abbreviated DEF. 

The value  of a floating -point variable may be specified as in either decimal form, or 

standard floating -point notation.   

Examples :  

1.  DEFINE FP VARIANCE 1.2400E+2  

2.  DEFINE FP RESULT  

Additional  information  on  floating -point  usage  may  be found  on  the  EDIT  command.  

5.4 KanjiVariables  (DEFINEK)  

Kanji var iables may be defined as any length, but may not exceed the generated size of the 

variable data storage area.  They may be specified with an initial literal value from 1 to 75 

double -byte characters in length.  When kanji variables are defined with a speci fied length 

and no initial value, their initial contents will be undetermined.  If an initial literal is 

specified with no length, the size of the variable will be the size of the literal.   

Format :  

DEFINE K variable -name  { || length -of -variable - in -double -bytes  | ' string - literal ' || }  

DEFINE may be abbreviated DEF. 

If both string - literal  and length -of -variable - in -double -bytes  are specified, and length -of -

variable - in -double -bytes  is greater than the length of string - literal , the string - literal  will be 

left  j ustified and the variable will be padded with spaces to the right.  If length -of -variable -

in -double -bytes  is less than string - literal , trunc ation will occur .   
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Chapter 6:  Reserved Word s 

Q-LINK  maintains a set of reserved words that can be used on many Q-LINK  command s.  

These reserved words fall into two categories: reserved variables and special names.   

6.1 Reserved Variables  

Q-LINK  automatically reserves a set of variables upon initialization.  These variables occupy 

the same storage area as user variables, and may be  accessed and modified in the same 

manner.  The following is a list of the reserved variables and an explanation of how each  are 

used:  

Reserved Name  Description  

$TAB $TAB is a one -character alpha variable initially set to octal 011 

(decimal 9), which represents a horizontal tab character.  This 

may be used for formatting a BIS output line instead of the 

automatic tab insertion feature.   

A8 and A3 0 A8 and A30  are general purpose alphabetic variables wit h a length 

of 8 and 30 characters respectively and an initia l value of spaces.  

They may used by the user as desired . 

C-AKEY C-AKEY is a numeric variable with an initial value of 0.  I t will 

automatically be set to the AREA -KEY of the DMC A after the 

execution of a DML command . 

C-AREA-NAME C-AREA-NAME is a twelve -character alpha variable wit h an initial 

value of spaces.  It is automatically set to th e current AREA -NAME 

from the DMCA after all DM L comman ds. 

C-DBK C-DBK is a numeric variable with an initial value of 0.  It is set to 

the current of run unit database key when the SET CURRENT DBK 

command is executed.   

C-O-R C-O-R is a thirty -character alpha variable with an init ial value of 

spaces.  It will be  set automatically after the execution of DML 

commands and will contain the current RECORD -NAME from the 

DMCA.  

C-PAGE C-PAGE is a numeric variable with an initial value of 0.  I t will 

automatically be set to the current PAG E-NUM of th e AREA-KEY 

after each DML command . 

C-REC  C-REC is a numeric variable with an initial value of 0.  It will 

automatically be set to the current RECORD -NUM of the AREA -

KEY after each DML command.   
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Reserved Name  Description  

DATE  DATE is an alpha variable with a length o f 10 characters.  It is 

initially set to the current Gregorian date in edited form 

(example: July 25, 1994 = ñ1994/07/25ò).  This variable is 

altered by the DATE command.   

DATE-NUM  DATE-NUM is a numeric variable with an initial value of the 

current Greg orian date in the form YYYYMMDD.  This variable is 

altered by the DATE command.   

DAY  DAY is a numeric variable with an initial value of the current day 

of the month.  This variable is altered by the DATE command.   

DEPN$  DEPN$ is a numeric variable in itialized with the requesting BIS 

userôs department number.   

ERROR-NUM  ERROR-NUM is a numeric variable with an initial value of 21.  It 

will automatically be set to the value of ERROR - NUM from the 

DMCA after the execution of all DML commands.   

G-AKEY  G-AKEY is a numeric variable with an initial value of 0.  It is not 

set by Q -LINK, but may be used by the Q -LINK user as desired.   

G-AREA-NAME  G-AREA-NAME is a twelve -character alpha variable with an initial 

value of spaces.  It is not used by Q -LINK, but may be used by 

the Q -LINK user as desired.   

G-PAGE  G-PAGE is a numeric variable with an initial value of 0.  It is not 

set by Q -LINK, but may be used by the Q -LINK user as desired.   

G-REC  G-REC is a numeric variable with an initial value of 0.  I t is not set 

by Q -LINK, but may be used by the Q -LINK user.   

G-RECORD-NAME  G-RECORD-NAME is a thirty -character alpha variable with an 

initial value of spaces.  It is not used by Q -LINK, but may be used 

by the Q -LINK user.   

IMPART-DEPART IMPART-DEPART is a numeric variable with an initial value of 0.  It 

is set to 1 after the execution of the DML IMPART, and to 2 after 

the execution of the DEPART command.   

J-DAY J-DAY is a numeric variable with an initial value of the current 

Julian date in the form Y YYYDDD.  This variable is altered by the 

DATE command.   

L$ L$ is a numeric variable with an initial value of 0.  It is used to 

replace the length - in -bytes value in a direct RDA reference if a 

length - in -bytes of zero is specified.   

MONTH This is a numer ic variable with an initial value of the current 

month.  This variable is altered by the DATE command.   

RB-CODE This is a numeric variable with an initial value of zero.  It will be 

set to the rollback error code when a DMS rollback error occurs.   

REC$LEN REC$LEN is a numeric variable with an initial value of 0.  It is 

automatically set to the record length (in words) after each 

sequential file read.  
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Reserved Name  Description  

S$ S$ is a numeric variable with an initial value of 0.  It is used to 

replace the start -byte value in a direct RDA reference if a start -

byte of zero is specified.   

SERVER$ SERVER$ is a six -character alphabetic variable initialized with the 

serverôs class name.   

STNUM$  STNUM$ is a numeric variable containing the requesting userôs 

BIS station number.   

TIME TIME is a twelve -character alpha variable with an initial value of 

spaces.  It is set to the time of day in display format by execution 

of the TIME command.  The format is HH:MM:SS.DDD.   

TIME-MSPM  TIME-MSPM is a numeric variable with an initial val ue of 0.  It is 

set to the time of day in milliseconds past midnight (MSPM) by 

execution of the TIME command.   

USER$  USER$ is a 12 -character alphabetic variable initially set to the 

requesting BIS userôs user-id.   

YEAR  YEAR is a numeric variable with  an initial value of the current year 

(example: 1985).  This variable is altered by the DATE command.   

X, Y, and Z  X, Y, and Z are numeric integer variables with an initial value of 

zero with no implied decimal positions.  They are set up for the 

conven ience of the user and may be used for any purpose.   

6.2 Special Names  

Q-LINK  automatically reserves a set of special names that can be used on several Q-LINK  

commands.  The following is a list of special names and a description of how they are used:  

Reserv ed Name  Description  

$ALPHA $ALPHA name can only be used in a conditional -expression on the IF or 

DO commands.  The characters that meet the condition must be within 

the range of óAô through óZô, óaô through ózô (ASCII only), or space.  A 

Q-LINK configurat ion parameter can change the interpretation of this 

special name.   

$HIVAL S $HIVALS correspond to ASCII COBOL HIGH -VALUES an d may be used 

in setting alpha variables or RDA items (see th e SET command).  

$HIVALS may also be used in a conditional -expression on the IF or DO 

commands.  They ar e interpreted as all octal 177s (or 377s) for ASCII 

or all octal 77 s for FIELDATA.  A Q -LINK configuration parameter ca n 

change the interpretation of this special name . 

$LOVALS $LOVALS correspond to ASCII COBOL LOW -VALUES and may be used 

in setting alpha variables or RDA items (see th e SET command).  

$LOVALS may also be used in a conditional -expression on the IF or DO 

commands.  They ar e interpreted as all binary zeroes . 

$NUM  $NUM can only be used in a conditional -express ion on the IF or DO 

commands.  The characters that meet the condition must be within the 

range of 0 through 9.   
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Reserv ed Name  Description  

$PBUFF $PBUFF refers to the current contents of the print buffer which is filled 

by using the Q -LINK concatenation symbol on the DISPLAY, EDIT , 

TRIMDISP and TRIMEDIT commands.  $PBUFF may be referenced on 

the SET and RDMS commands.  It will be cleared by a DISPLAY, EDIT, 

TRIMDISP or TRIMEDIT without a concatenation symbol or when 

referenced by a SET or RDMS command.   

$SPACES $SPACES may be use d to set an alpha variable or RDA item to all 

spaces (see the SET command).  $SPACES may also be used in a 

conditional -expression on the IF command.   
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Chapter 7:  Record Delivery Area (RDA )  

This chapter covers the defining or partitioning of the input/output area of Q-LINK .  This 

area is called the Record Delivery Area (RDA).  The starting position o f files, records, 

buffers, etc.  can be defined using  the DEFINE RA directive.  Data items can be defined by 

using the DEFINE RDA directive and subscripts established (D EFINE SUB directive) for 

repeating data item definitions (OCCURS clause in COBOL).   

The DEFINE F (Define File) directive is not covered in this chapter since its use and format is 

dependent upon a particular file system; PCIOS, DTM, etc.  Refer to each fi le systemôs 

chapter in this manual for the DEFINE F directive required.   

7.1 Alternate Record Area Definition (DEFINE RA)  

All input and output of either DMS 2200  records, PCIOS file records or BIS  DTM queue -alias 

areas default to position one of the RDA.  This is not always desirable.  When working with a 

database record whose location mode is v ia set and set occurrence selection is location 

mode of owner, or when data must be extracted from several different record types that 

must be current at the same time, having several records resident in the RDA is a 

requirement.  The DEFINE RA directive a llows alternate record areas to be used in I/O 

operations for DMS 2200  records, PCIOS files, DTM queue -alias areas and SORT records.   

Format :  

DEFINE RA { filename | record -name  queue -alias  | SORT} ;  

    { absolute -word -number | {OVERLAY | AFTER} ;  

    { fil e-name | record -name | queue -alias | SORT } }  

DEFINE may be abbreviated DEF. 

For proper displacement of items within a named file/record, the DEFINE RA directive 

should be coded prior to referencing those items in the program.   

Note: If alternate records delivery areas are to be defined for DMS records, they should 

be specified after INVOKE but prior to IMPART.  

Filename  applies to PCIOS files .  The file must be currently defined with a DEFINE F 

directive (see Chapter 10, ñPCIOS and SFS 2200  File Interfaceò in this manual) .  The 

file name  may be an entry defined in a permanent data item index file by the QINDEX 

processor .  By defining the file with the QINDEX processor, Q-LINK  will be able to address 

file data items by name, and automatically determine the RD A location of the record .   

For information on creating a permanent data item index file, see Chapter 18, ñQINDEX 

Referenceò.   

Record -name  applies to DMS 2200 records .  The record must be currently invoked (see 

ñDMS 2200 Interfaceò in this manual).  In ad dition, a DEFINE RA which references a DMS 

2200 record must be coded prior to the IMPART for proper record offsetting to occur .   
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Queue -alias  applies to BIS  DTM reports .  The queue -alias  must be currently defined with a 

DEFINE F directive (see  Chapter 15,  ñBIS  DTM Interface ,ò in this manual).   

SORT specifies the area to be used for all sort RELEASEs and RETURNs.   

Absolute -word -number  is the beginning word address within the RDA that will be used for 

I/O .  Word addresses may range from 1 to the generated m aximum RDA length .  Word 

number is used here instead of character address to ensure that the record area is 

established on a full word boundary .   

OVERLAY allows one record area to overlay another.  The OVERLAY clause is used instead of 

an absolute word nu mber.  If the record to be overlaid is located in an alternate record 

area, its DEFINE RA must precede the definition in which the OVERLAY is specified.   

AFTER is used when one record area is to follow another.  The AFTER clause is used instead 

of an abso lute word number.  If the record to be followed is located in an alternate record 

area, its DEFINE RA must precede the definition in which the AFTER is specified.   

When using absolute or direct RDA references, e.g., RDA (21,4), care should be taken when 

used in relationship to the DEFINE RA é AFTER directive.  When the AFTER clause 

references a record/file named on a previous DEFINE RA é AFTER directive, the location of 

the record/file that is being defined will start one word (four ASCII bytes) beyond the  length 

of the referenced record.  Take, for example, five records that are ten words each.  The 

DEFINE RA directives might be coded as follows :  

DEF RA REC2 AFTER REC1 

DEF RA REC3 AFTER REC2 

DEF RA REC4 AFTER REC3 

DEF RA REC5 AFTER REC1 

 

Words 21 and 32 a re not used.  REC2 and REC5 do not reference a record named on a 

previous DEF RA directive; therefore, they begin immediately after REC1.  REC 3 and REC 5 

reference a record named on a previous DEF RA; therefore, they begin one word to the right 

of the ref erenced record.  This situation was detected in an earlier release of I  Q-LINK  and 

cannot be changed for reasons of upward compatibility; i.e., changing Q -LINK  to eliminate 

this extra word, could adversely affect existing  Q-LINK programs that contain direc t 

references.   

An alternate record area for any single file, record or SORT may be defined only once in an 

Q-LINK  program.   

Examples :  

1.  DEFINE RA R0001 - PART- MASTER 100  

2.  DEFINE RA SORT AFTER R0001 - PART- MASTER  

3.  DEFINE RA OUTFILE OVERLAY SORT  

Explanations :  

I n example 1, DMS 2200 will use the area beginning at word 100 of the recor d 

delivery area for all input and output for the R0001 -PART-MASTER record . 

Example 2 causes all SORT Release/Return commands to use the area beginning at 

the next word following the R0001 -PART-MASTER record in the RDA.   

In example 3, all I/O for the PCIOS file OUTFILE will be done from the same area 

used by the SORT.   
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7.2 Record Delivery Area Field Definition (DEFINE RDA)  

Areas within the RDA may be defined for reference by name without an external data item 

index, or items already defined in a data item index may be redefined  by the DEFINE RDA 

directive.  This is useful when there is a need to redefine fields, or when referencing files for 

which no data item index file has been generated.  DEFINE RDA allows the user to assign a 

name to a direct, or relative, RDA reference, thu s simplifying future references to the data.   

Format :  

DEFINE RDA ite m -nam e (start -byt e-positio n, length ) ;  

    [ dat a- typ e ] [ decima l-precisio n]  

Where :  

start -byte -position  = { RDA-absolute -start -position  | * | item -name  | * item -name }  

DEFINE may be abbrevi ated DEF. 

The start -byte -position  may be specified in several ways .  The start -byte -position may be 

given as an integer offset from the start of the RDA .  An asterisk (*) in the start -byte -

position  indicates that this item begins immediately following the last RDA field defined .  If 

an asterisk is used on the first DEFINE RDA in the program, position one (1) will be 

assumed .  If the start -byte -position  is given as a defined RDA item -name , either defined 

with a previous DEFINE RDA or in the current primary o r secondary data item index, the 

item being defined will start at the same position of the named item .  If an RDA item -name 

is used, preceded by an asterisk (*), the item being defined will start immediately following 

the named item .  An RDA item -name  used  in a DEFINE RDA may be qualified by record or 

file name .   

The length  is the actual length of the referenced data .  For computational data items, this is 

the actual byte length of the data, not the COBOL picture length .  For example, if the 

COBOL picture is PIC 9(10) COMP, the actual byte length is 4 (assuming the data is ASCII) .  

Figure 3.2 may be used to determine the byte length of various computational field 

definitions .   

If the definition specifies zero in either position of the RDA reference, the va lue of S$ and/or 

L$ will be used when item -name  is referenced.  In addition, item -name  can be referenced 

with an index or subscript when used in a command.   

The decimal -precision is a literal showing how many decimal positions are implied (the scale 

facto r) .  The decimal -precision specification does not assign a value to the RDA field .   

The data - type must be one of the allowed Q-LINK RDA data types.   

Examples :  

1.  DEFINE RDA PART- KEY (1,10)  

2.  DEFINE RDA PART- KEY- FIRST- 4 (PART - KEY,4)  

3.  DEFINE RDA PART- KEY- REST (*,6)  

4.  DEFINE RDA PRICE - CODE (11,4) COMP  

5.  DEFINE RDA PRICE (*,4) COMP .00  

6.  DEFINE RDA PART- TABLE (0,3)  

7.  DEFINE RDA TITLE - FIRST- CHAR (*EMP- NAME OF PAYMAST,1)  

Explanations :  

In example 1, PART -KEY defines a display field in the first 10 characters of the RDA .   

In example 2, PART -KEY-FIRST-4 redefines the first 4 positions of PART -KEY defined 

in example 1.   

PART-KEY-REST, in example 3, redefines the last 6 positions of PART -KEY.  The 

asterisk indicates that PART -KEY-REST immediately follows PART -KEY-FIRST-4 in the 

RDA since it was the last RDA field defined.   
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In example 4, PRICE -CODE is a computational data item immediately following the 

PART-KEY in the RDA.   

In example 5, PRICE is a computational field with 2 implied decimal positions.  The 

equivalent COBO L picture would be PIC S9(8)V99 COMP.  PRICE will immediately 

follow PRICE -CODE in the RDA.   

In example 6, PART -TABLE defines a 3 -character field with variable start position to 

be determined at run time based on the content of the reserved variable S$.   

Example 7 demonstrates the redefinition of a portion of a data item defined in a DMS 

2200 record.  TITLE -FIRST-CHAR starts immediately following the item named EMP -

NAME in record PAYMAST (see qualified RDA item referencing).   

7.3 Subscript Variable Definitio n (DEFINE SUB)  

Subscript variables may be defined for use in referencing RDA data item arrays .  A subscript 

variable may only be used to reference items within a single array; therefore , each array to 

be referenced would require a different  subscript variable .  A subscript variable contains the 

length of the subscripted item as well as the desired occurrence number of the item to be 

referenced .  The item length portion may not be accesse d by the user .  Only the occurrence 

number can be referenced .   

Format :  

DEFINE SUB subscrip t -nam e RDA-referenc e [ : subscrip t -nam e ]  

DEFINE may be abbreviated DEF. 

The RDA-reference  either may be a direct RDA reference or may refer to a data item name 

from  the currently invoked subschema, secondary data item index file or a user defined RDA 

reference .   

The optional : subscript - name  on the RDA - reference is used in setting up subscripts for 

multi -dimensional arrays .  It names the subscript variable used to re ference the RDA -

reference name within an occurring group .  When the optional : subscript -name  is used, the 

RDA- reference may not be direct .   

Examples :  

Given the following COBOL two -dimensional table definition :  

05 BUDGET- TABLE.   

    10 YEAR- ENTS OCCURS 5.   

        15 MONTH- ENTS OCCURS 12.   

            20 BUDGET- AMT PIC 9(7)V99.   

Two subscript variables would be defined as follows :  

1.  DEFINE SUB YSUB YEAR- ENTS  

2.  DEFINE SUB MSUB MONTH- ENTS :YSUB  

Explanations :  

In example 1, YSUB is set up to reference each of  the 5 YEAR -ENTS entries.   

In the second DEFINE SUB, MSUB is set up to reference MONTH -ENTS within YEAR -

ENTS.   

To reference the BUDGET -AMT for the 2nd month of the 3rd year, the following may 

be used :  

YSUB = 3  

MSUB = 2  

TOT- BUDGET = TOT- BUDGET + RDA BUDGET- AMT :YSUB :MSUB  
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Chapter 8:  Control Directive s 

The following directives are used to perform non -procedural control functions.   

8.1 ADD  

The ADD directive is used to obtain program input from a symbolic element in an ext ernal 

EXEC file.  ADD will cause Q-LINK  to begin reading the specified element which may contain 

directives and/or procedural commands.  When end -of - file is reached on the ADDed 

element, Q-LINK  will then resume reading input from the request stream.  Any n umber of 

ADD directives may be placed anywhere in the Q-LINK  request.  ADD directives may be 

nested up to a depth of ten (10) levels.  The formats for the ADD directive are :  

Format 1 :  

ADD elemen t -nam e [ FROM qualifie r* filenam e ]  

Format 2 :  

ADD * FROM quali fie r* filenam e  

ADD may be abbreviated AD. 

If the FROM qualifier*filename  is not specified, the default Q-LINK  program source code 

library file, Q$LNK*Q$LNKLIB., will be used (the qualifier, Q$LNK, is a run time configuration 

parameter and may differ from si te to site).   

If Format 2 is used, the qualifier*filename is required and must be an SDF data file.  

Format 2 is used when adding a file instead of an element.   

Examples :  

ADD CUSTMAST/DEFS              .  Use default lib.   

ADD MISC- DEFS FROM IQU*PROCS  

ADD * FROM DATA*FILE.   

8.2 COMPILE  

The COMPILE directive causes Q-LINK  to resolve all program and procedure labels, all 

IF/ENDIF pairs, and all PROCEDURE/ENDPROC pairs to complete the internal program and 

prepare it for execution or saving.  If any errors are detected during this process, further 

processing of the program will not be attempted.  The COMPILE is implied automatically if it 

has not been called before a RUN or SAVE directive.  There are no para meters associated 

with the COMPILE.   
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8.3 DIAG  

The DIAG directive is used to put a Q-LINK  server into diagnostic mode for the duration of 

the request.  For most complete results, the DIAG directive should be the first image in the 

request stream.  Any prior information contained on the serverôs diagnostic log will be lost.   

8.4 INDEX  

The INDEX directive is used to assign a secondary data item index file.  The INDEX di rective 

must specify the name of a Q-LINK  data item index file created by the QINDEX processor, 

or by the Q-LINK  Processor.  Only one secondary data item file may be assigned at any 

given time.   

For information on creating a permanent data item index file , see Chapter 17 , ñQINDEX 

Referenceò.   

Format :  

IND EX qualifie r* filenam e  

8.5 INIT  

The INIT directive is used to reinitialize all data storage areas (the RDA).  All reserved 

variables will be reset to initial val ues and all user variables will be deallocated.   

8.6 LISTOFF  

The LISTOFF directive will suppress the listing of commands as they are edited by Q-LINK .   

8.7 LISTON  

The LISTON directive will cause resumption of the listing of commands as they are edited.   

8.8 LOAD  

The LOAD directive is used to load a previously compiled program into Q-LINKôs internal 

areas.  Once loa ded, the program may be executed using the RUN directive, or saved to 

another object program file.  See the RUN and SAVE directives for more information.   

Format :  

LOAD progra m -nam e [ FROM qualifie r* filenam e ]  

LOAD may be abbreviated L. 

If the qualifier*f ilename  is omitted, Q-LINK  will attempt to load the object program from 

the default file Q$LNK*Q$LNKOBJ (the qualifier, Q$LNK, is a runtime  configuration 

parameter and may differ from site to site).   

8.9 OBJECT  

The OBJECT directive will produce a formatted dump of all internal areas.  The dump will not 

destroy the current contents of the data storage areas.   

8.10 PRINTER  

The PRINTER directive is used to change  the default device name to which alternate print 

output will be @SYMed when the request is complete.  The device is selected by the user by 
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entering a number between 0 and 4.  Each number represents a device name specified 

during the Q-LINK  dynamic config uration process (see the Q-LINK  Installation and 

Operation Guide).   

Format :  

PRINTER sit e-printe r-numbe r  

PRINTER may be abbreviated PR. 

This directive applies only to alternate default print files.   

8.11 RETLOG  

This directive is used to close the current Q-LINK  server diagnostic log file and copy it to the 

BIS  reply file.  The log file will then be re -opened for output, thus starting a new log.  

RETLOG allows the Q- LINK  server log file to be retrieved into a BIS  report for examination.  

For multiple servers running in the same server class, you must direct the request to a 

specific server by using its EXEC run - id on the @QLK function call (see QLK function) or by 

using the KMSYS Worldwide supplied QUTIL BIS  ru n.  The server run - id which processed the 

request can be found as the last field on the .$ERRORS line returned at the end of the 

request.  The .$ERRORS line only appears if the request encountered an error.   

8.12 RUN  

The RUN directive is used to execute a Q-LINK  program that has been entered and 

compiled, or to load and execute an object version of a program that has been compiled 

previously and saved in object form (see SAVE directive).   

Format :  

RUN [ progra m -nam e [FROM qualifie r*filenam e]  ]   

RUN may be abbreviated R. 

If both program -name  and qualifier*filename  are omitted, Q-LINK  will begin executing the 

currently compiled program.  If the program has not been previously compiled, the RUN 

directive will cause an im plicit compilation prior to execution.   

If the FROM qualifier*filename  is omitted, Q-LINK  will attempt to load the object program 

from the default object library, Q$LNK*Q$LNKOBJ (the qualifier, Q$LNK, is a runtime  

configuration parameter and may differ fr om site to site).   

The RDA contents are initialized whenever a new Q-LINK  request begins execution.  The 

RDA contents are preserved between job steps (multiple RUN directives) in the same user 

session (request).   

Examples :  

RUN  

The above would require th at a program had just been entered, and would force a 

compile  if one had not already been done.   

RUN CUST- QUERY  

The above will load and run the object form of the program CUST -QUERY from the 

default object file Q$LNK*Q$LNKOBJ.   

RUN SALES FROM SALES*QLINK- OBJ  

The above will load and run the object program SALES from the user -cataloged file 

SALES*QLINK -OBJ.   
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8.13 SAVE  

The SAVE directive is used to save the currently compiled Q-LINK  program, in object form, 

as an  OMNIBUS element.  The object form includes all internal tables (including D$WORK 

and S$WORK) required to execute the program.  The SAVE directive may immediately 

follow a COMPILE directive.  An implicit COMPILE of the current program will be performed if 

required.   

Format :  

SAVE progra m -nam e [INTO qualifie r*filenam e]  

SAVE may be abbreviated SA. 

If the qualifier*filename  is omitted, Q-LINK  will attempt to save the object program into the 

default object library, Q$LNK*Q$LNKOBJ (the qualifier, Q$LNK, is a ru ntime  configuration 

parameter and may differ from site to site).   

The SAVE directive may not be preceded by a RUN directive.   

Examples :  

SAVE CUST- QUERY  

The above will save the currently compiled object program as CUST -QUERY in the 

default file Q$LNK*Q$L NKOBJ.   

SAVE SALES INTO SALES*QLINK - OBJ  

The above will save the object of the currently compiled program as SALES in the 

user - cataloged file SALES*QLINK -OBJ.   

8.14 SHUTDOWN  

The SHUTDOWN directive causes  a complete shutdown of the Q-LINK  server processing the 

request.  SHUTDOWN is a restricted directive to be used only at the direction of the system 

administrator (a password is required on the QLK function call).  In a multiple server class, 

the RUN ID of  the desired server should be specified on the @QLK request.   

8.15 Object Program Considerations  

Using object forms of programs will provide substantial performance improvements because 

the invoke processi ng, command interpretation, and compile are eliminated.  An object 

Q-LINK  program is sensitive to the same types of schema and subschema changes that 

cause COBOL/DML programs to be recompiled; therefore, it may be necessary to recompile 

and save Q-LINK  pro grams after certain schema and/or subschema changes are 

implemented.  In addition , certain changes in the configuration of the Q-LINK  processor 

may make an object program incompatible, requiring recompilation and saving.   

The default object file Q$LNK*Q$L NKOBJ must be catalogued by the user site prior to use of 

Q-LINK .  The qualifier of the default object file may be changed when configuring the 

runtime  portion of Q-LINK .   

Typically, while a program is in the development phase, full source would be sent i n the 

request from BIS , including an INVOKE, COMPILE and RUN.  Once a program is tested and 

ready for production use, it would be compiled and saved in object form (see SAVE 

directive).  The request sent from the BIS  run would consist of the following :  

RUN program - name              .  <--- Load and execut e object .  

data - image s                    .  <--- Optiona l inpu t data .  
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Chapter 9:  General Procedural Command s 

Procedural commands can be divided into seven categories :  

¶ General Procedural Commands;  

¶ COBOL File (PCIOS/SF S 2200 ) Handling Commands;  

¶ SORT Interface Commands;  

¶ Direct I/O Commands;  

¶ DMS 2200  Data Manipulation Language Commands;  

¶ RDMS 2200  Relational Database Commands;  

¶ BIS  DTM Interface Commands.   

This chapter only describes the general procedural commands.  The other categories will be 

covered in chapters that follow.   

The general procedural commands give the Q-LINK  user the ability to display and change 

data in both the RDA and the variable data storage area.   
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9.1 ACCEPT  

The ACCEPT command is used to set variables to values entered by the Q-LINK  user.  When 

executed, ACCEPT will display a prompt string defined by the programmer (if specified), 

then read from the input stream (from BIS ) or the system conso le.  Q-LINK  will set the 

specified variable to the value entered.  Input is limited to 256 characters (132 characters 

for BIS  level 34 and earlier).  Numeric input may contain a leading sign with no intervening 

spaces.  The optional prompt string  may not e xceed 50 characters.  It  should only be used 

when the CONSOLE option is specified .   

Format :  

ACCEPT variable  [óprompt -string ô] [ [FROM] CONSOLE] ;  

    [ AT END { BREAK | program - label } ]  

ACCEPT may be abbreviated A; while CONSOLE, CONS or CONSOL. 

The AT END  clause is optional.  BREAK may only be used instead of a label when the 

ACCEPT is contained within a defined procedure, or an in - line DO block.   

Examples :  

1.  ACCEPT BIS - DATA AT END END- RUN  

2.  ACCEPT X 'Enter Product Id:' CONSOLE  

Example 1 shows how a variabl e may be accepted from the terminal or runstream.  If an AT 

END condition occurs, control will be returned at the program label END -RUN.   

In example 2, the ACCEPT will prompt and obtain input from the system console to put into 

variable X.   
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9.2 BITMERGE  

This command is used to combine a specified number of bits from three numeric variables 

to form a result in a single numeric variable.  For this operation, numeric variables are 

viewed as unsigned sin gle -word entities.  The same variable may be repeated in any 

position within the command syntax.  There must be three counts specified.  The first bit 

count may be zero, but the sum of the three must add up to 36.  Bits will be extracted from 

the right -mos t positions of the source variables and deposited into the result variable 

starting from the left.   

Format:  

BITM ERGE resul t - variabl e ;  

    FROM variabl e-nam e-1,variabl e-nam e-2,variabl e-nam e-3 ;  

        (bi t -coun t -1, bi t -coun t -2,bi t -coun t -3)  

BITMERGE may  be abbreviated BM or  BITM . 

The result - variable , variable -name -1, variable -name -2 and variable -name -3 must be 

defined numeric variables .  The bit -count -1, bit -count -2 and bit -count -3 must be given as 

unsigned integer literals .   

Examples :  

1.  The following cod e builds a database key  with 10 bits for the area, 17 for the 

page and 9 for the record number :  

SET X = 121                          .  AREA CODE  

SETY=50                              .  PAGE NUMBER  

SETZ=1                               .  RECORD NUMBER  

BITMERGE X FROM X,Y, Z (10,17,9 )      .  MAKE DBK I N  

2.  The example below builds an area key  in the pre -defined numeric variable G -

AKEY.  The page number is placed  in the first half  of the word , and the record 

number in th e second half.  Y is assumed to contain the page number and Z the 

record number.   

BITMERGE G- AKEY FROM Y,Y,Z (0,18,18) .  AREA KEY  

The first reference to Y in the area key example above is a dummy reference 

needed because all variables are required in th e syntax.   
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9.3 BITSPLIT  

The BITSPLIT command is used to disperse bits from one numeric variable into three 

numeric variables.  Each variable used is viewed as an unsigned single -word entity.  The 

same variable may be repeated in any position.  There must be three -bit  counts specified.  

The first specified bit - count may be zero, but the sum of the three must equal 36.  Bits will 

be extracted from the source variable beginning from the right and deposi ted into the low -

order positions of the result variables.   

Format :  

BITS PLIT sourc e-variabl e ;  

    INTO variabl e-nam e-1,variabl e-nam e-2,variabl e-nam e-3 ;  

        (bi t -coun t -1, bi t -coun t -2, bi t -coun t -3)  

BITSPLIT may be abbreviated BS or BITS . 

The source -va riable , variable -name -1, variable -name -2 and variable -name -3 must be 

defined numeric variables .  The bit -count -1, bit -count -2 and bit -count -3 must be given as 

unsigned integer literals .   

Examples :  

1.  Split a data base key  into its three c omponents (area code, page number an d 

record number) :  

BITSPLIT C - DBK INTO X,Y,Z (10,17,9)  

.  SPLIT DBK  

2.  Isolate the high -order bit of a word :  

SET X = RDA (21,4) UB9  

.  GET WORD FROM THE RDA  

BITSPLIT X INTO X,Y,Z (0,1,35)  

.  ISOLATE BIT IN Y  

IFY=1  

DISPLAY 'BIT SET'  

ELSE 

DISPLAY 'BIT NOT SET'  

ENDIF 
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9.4 BREAK  

The BREAK command is used only in conjunction with a DO command.  It is used to force an 

immediate termination of an in - line DO or defined procedure, r egardless of condition.  For 

an in - line DO, control passes to the statement following the DO/ENDDO pair.  If the BREAK 

is in a defined procedure, control passes to the command following the DO from which the 

procedure was entered.   

Format :  

BREAK  

Examples :  

1.  To BREAK out of a defined procedure :  

    DO COUNT WHILE Z < 900  

...   

COUNT PROCEDURE  

    ACCEPT X 'Enter a value:'  

    IF  X = 0  

        DISPLAY 'Zero entered, end of run'  

        BREAK 

. Exit DO loop immediately  

    ENDIF  

    Z = Z + X  

     ENDPROC  

3.  To BREAK out of a DO/ENDDO in - line loop :  

...  

.  *** Search for first use type "A" or "G"  

FETCH3 FIRST PART - USAGE SET 

DO WHILE ERROR- NUM <> 7  

    IF RDA PART - USE- TYPE = 'A'  

    OR RDA PART- USE- TYPE = 'G'  

        DISPLAY '*** FOUND IT ****'  

        BREAK  

    ENDIF  

    FETCH3 NEXT PART- USAGE SET  

ENDDO  

...   
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9.5 CASE  

The CASE command may be used to control case sensitivity for the DO, IF and SCAN 

commands.  The default is CASE ON (for compatibility wi th older levels of Q -LINK) which 

implies that any test will be case sensitive.  The CASE command is only significant when 

checking ASCII alpha display data.   

Format :  

CASE {OFF | ON}  

Examples :  

1.  ACCEPT REPLY 'Summary? Enter (Y)es/(N)o:' CONS  

    CASE OFF  

    IF REPLY = 'y' .  "Y" or "y" will test true.   

        DO SUMMARY  

    ENDIF  

    CASE ON  

 

2.  DEF F CMD - FILE SEQ 80,0  

    DEF RDA COMMAND (1,7)  

    :  

    CASE OFF  

    DO WHILE COMMAND <> 'process'  

        READ CMD- FILE  

        :  

    ENDDO 

 

3.  FETCH3 FIRST CUSTOMER- REC CUSTMST AREA  

    CASE OFF  

    DO WHILE ERROR- NUM = 0  

        SET X = 0    .  Initialize length/result variable.   

        SCAN RDA CUSTOMER- NAME 'JONES' X .  SCAN for string  

        IF X > - 1 .Found ?  

            DISPLAY RDA CUSTOMER- NAME    .  Displa y name  

            SET FIND- CNT = FIND- CNT + 1  .  Count i t  

        ENDIF  

        FETCH3 NEXT CUSTOMER- REC CUSTMST AREA  

    ENDDO  
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9.6 CONNECT  

The CONNECT command allows a Q-LINK  program to connect to the TIP on - line system.  

The command is only required when handling recoverable TIP/FCSS or TIPDMS files with  the 

DIO command.  The command may not be used while IMPARTed to DMS.  This command 

may not be used to change the application ass ociation (application number).  

Format :  

CONNECT [ || {TO [ APPLICATION] | APPLICATION} application -number  | ;  

    AT level -number  | ;  

    OPTION recovery -options  || ]   

CONNECT may be abbreviated CONN, with APPL for APPLICATION and OPT for OPTION.  

The application -number  must be from 1 to 9 .  If not specified, application 0 is implied .   

The level -number  is the connection level which defines which TIP facilities are available to 

this program .  Valid val ues are 1 through 3 .   

The recovery -options  are specified as an integer number and the specified bits must be as 

discussed for the CONNECT TIP primitive .  If not specified, ñno recoveryò is implied and the 

application -number  is ignored by the EXEC .   

No at tempt is made to detect or prevent redundant CONNECT commands.  Q-LINK  will issue 

requests to MCB/EXEC as submitted.   

For more information, refer to the OS 2200 Transaction Processing Programming Reference 

Manual and the OS 2200 Transaction Processing Adm inistration and Operations Reference 

Manual.   
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9.7 CSF  

The CSF command allows the Q-LINK  user to submit any valid CSF image to the operating 

system.  The status returned from the o perating system will be placed in the numeric 

variable specified.  Q-LINK  will not attempt to edit the image being submitted, so care must 

be taken to ensure that the format is acceptable to the operating system.   

Format :  

CSF status -variable  {' CSF- imag e- litera l' | CSF- image -variabl e}  

CSF may be abbreviated CS. 

Examples :  

CSF X '@ASG,A MY*FILE.,T,REEL01'     .  Assign a file  

IF  X < 0                             .   Test  statu s 

  FACERR X                           .  Displa y reason s 

  STOP EXI T 

ENDIF  

...   

CSF X '@ASG,A INV*MASTER.  '  

  IF  X NOT = 0 

  FACERR X 

  STOP EXIT  

ENDIF  

CSF X '@USE QLINK$USE$0.,INV*MASTER.  '  

.  Leave file assigned to server  

IF  X NOT = 0 

  FACERR X 

  STOP EXIT  

ENDIF  

...   

CSF X '@START PAY*RUNFILE.LIST - DB '  .  START A RUN  

IF  X NOT = 0 

  DISPLAY 'Start failed, status follows:'  

  DUMP X 

ENDIF  

Only the following control statements have significance in the Q-LINK  environment:  

@ADD @CAT @FREE @START @SYM @USE 
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9.8 DATE  

The DATE comma nd is used to reset the related DATE reserved variables to the current 

date.  The DATE command may also be used to translate a user - furnished date from Julian 

to Gregorian or from Gregorian to Julian.  The DWTIME option will convert a value in 

DWTIME$  format to Gregorian  and Julian  formats and set a time variable.   

Format :  

DATE [ { date -variable  | RDA RDA-reference } TO ;  

    { JULIAN | GREGORIAN | DWTIME} ]  

DATE may be abbreviated DA. 

This command will set the  values of the following predefined variables:  

Variable  Data Type  Format  

DATE  Alphanumeric  YYYY/MM/DD  

DATE-NUM  Numeric  YYYYMMDD  

YEAR  Numeric  YYYY  

MONTH  Numeric  MM  

DAY  Numeric  DD  

J-DAY  Numeric  YYYYDDD  

TIME (DWTIME option only)  Alphanumeric  HH:MM:SS.DDD  

If the DATE command is used with no parameters, all date variables will be set to the 

current date.   

The date -variable  or RDA-refer ence  must be defined as numeric and contain a positive 

numeric integer in the form YYMMDD or YYYYMMDD if converting to Julian, or YYDDD or 

YYYYDDD if converting to Gregorian .  If the year is only two digits (YY), the cen tury is 

derived from todayôs date.  For example, if today were 2000 -01 -01 and the date variable 

contained 940729, DATE would reveal 2094/07/29 .   

When using the DWTIME option, the date -variable  or RDA-reference  must be defined as 

ASCII alphanumeric display  for 8 bytes (characters); however, they must contain an ASCII 

aligned binary value, which represents nanoseconds since midnight, December 31, 1899 .  

This value is said to be in DWTIME$ format and is used internally in such places as the 

ASCII System Log, the Universal Data System, LINC 2200 applications, etc .  In addition to 

setting the six reserved variables associated with a date (see above), the DWTIME option 

also sets the reserved variable TIME .   

If the date cannot be converted, the result variables w ill be set to zero.   

Examples :  

1.  The DATE command used alone to set the current date into all date variables :  

DATE  

2.  Use the DATE command to determine if a given year is a leap year.  Assume the 

variable ENTRY -YEAR is 2000.   

DEF A ENTRY- YEAR 4 

DEF RDA LEAP- A (4001,6)  

DEF RDA LEAP- N (4001,6) SN9  

...  
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ACCEPT ENTRY- YEAR 'Enter year: '  

TD ENTRY- YEAR '060' +  

SET RDA LEAP- A = $PBUFF  

DATE RDA LEAP- N TO GREGORIAN 

IF DAY = 29  

 

TD YEAR ' is a leap year!'  

...  

The answer would be :  

2000 is a leap year!  

3.  Convert the date in the variable ST -DATE to Julian.  Assume ST -DATE contains 

940719.  J -DAY contains the Julian result.  The value of ST -DATE will be set up in all 

other date variables :  

DEF N ST - DATE 

...  

DATE ST- DATE TO JULIAN  

D 'START DATE ' DATE +  

ED J - DAY ' IS JULIAN 99 /999.'  

The result would be as follows :  

START DATE 1994/07/19 IS JULIAN 1994/200.   

4.  Convert the DWTIME$ formatted RDA reference, DWTIME -OF-START:  

DEF RDA DWTIME- OF- START (*,8)  

...  

DATE DWTIME- OF- START TO DWTIME 

D 'The program started on ' DATE +  

D ' at ' T IME 

The above example will yield results similar to the following :  

The program started on 1994/09/25 at 16:17:41.041  
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9.9 DATESET  

The DATESET command is used to convert a variable  or RDA reference to a format suitable 

for displayed output or arithmetic operations.   

Format :  

DATESET { variable  | RDA RDA-reference } ;  

        [FORMAT {$DATE n | ' format - literal  ' | format -variable } ] = ;  

    { variable  | RDA RDA-reference } ;  

        [FORMAT {$DATE n | ' format - literal  ' | format -variable } ]  

The format field on either the sending or receiving side of the equal sign can be any of three 

choices, or omitted entirely if the default format is desired :  

1.  $DATEn provides a set of predefi ned date formats that should handle the majority of 

date formatting tasks .  The ñnò can be 0-8 for standard BIS  date formats, or 20 -23 

for KMS YS Worldwide  defined formats .  These formats are defined in the table below .   

2.  The format - literal  can be used to r eplicate the $DATE n formats or create other user -

defined formats .  The descriptors necessary to create these string s are defined in the 

date descriptor table on the following page .   

3.  The format -variable  must be defined as an alphanumeric variable .  The use  of the 

format -variable  allows the programmer to define format strings that may be set at 

execution time, which implies that the sending or receiving date string format is not 

necessarily known at compile time .   

4.  The default format (the FORMAT clause is om itted) is an internal Julian date based 

on 1/1/0001 .  Where 1 = 1/1/0001 , 2=1/2/0001 , 59 = 2/28/0001, etc .  This 

format should be used when performing date calculations.  

When converting dates from a 2 -digit year to a 4 -digit year, Q-LINK assumes the miss ing 

century portion of the year to be the current century.  Likewise, if a 4 -digit year is input 

and the century portion is ñ00ò, the current century will be assumed.  It must  be noted 

that because of these assumptions , 4 -digit years in the range of ñ0001ò through ñ0099ò 

will not convert properly to an internal Julian date.  

The following $DATE n formats are predefined:  

$DATEn  Format  Type  Example  

$DATE0  YMMDD (Y1M2D2)  N  20327  

$DATE1  YYMMDD (Y2M2D2)  N  920327  

$DATE2  DD MMM YY (D2BM3BY2)  AN  27  MAR 92  

$DATE3  YDDD (Y1D3)  N  2087  

$DATE4  YYDDD (Y2D3)  N  92087  

$DATE5  DDMMYY (D2M2Y2)  N  270392  

$DATE6  MM/DD/YY (M2/D2/Y2)  AN  03/27/92  

$DATE7  MMMMMMMMM DD,YYYY (M9BD2,Y4)  AN  MARCH 27,1992  

$DATE8  MMDDYY (M2D2Y2)  N  032792  

$DATE2 0  YYYYMMDD (Y4M2D2)  N  19920327  

$DATE21  YYYYDDD (Y4D3)  N  1992087  
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$DATEn  Format  Type  Example  

$DATE22  DDMMYYYY (D2M2Y4)  N  27031992  

$DATE23  MMDDYYYY (M2D2Y4)  N  03271992  

The predefined formats have a data type of either numeric (N) or alphanumeric (AN).  A 

numeric for mat may be used on a numeric or alphanumeric variable or RDA reference; 

however, an alphanumeric format may only be used on an alphanumeric variable or RDA 

reference.  Consider the following alpha variable, numeric RDA reference and DATESET 

commands :  

DEFINE A HDRDATE 17  

DEFINE RDA PODATE (10,6) UN9  

   DATESET HDRDATE FORMAT $DATE8 = RDA PODATE FORMAT $DATE1 . Correct  

   DATESET HDRDATE FORMAT $DATE8 = RDA PODATE FORMAT $DATE6 . Incorrect  

The first DATESET command is correct.  Both $DATE8 and $DATE1 are numeric and can 

reference either a numeric field (PODATE) or an alpha field (HDRDATE).  The second 

DATESET command will cause an error stating that the alphanumeric format ($DATE6) is 

not compatible with the numerically defined field (PODATE).   

The follow ing date descriptors are allowed in the format - literal  or format -variable :  

Descriptor  Type  Explanation  

-  A  Dash: Allows a dash in the input field, or inserts a dash in the 

output field.   

,  A  Comma: Allows a comma in the input field, or inserts a com ma in 

the output field.   

.   A  Period: Allows a period in the input field, or inserts a period in the 

output field.  The period is used in European date formats which 

are normally formatted as D2.M2.Y2 (e.g., ñ31.01.94ò).   

/  A  Slash: Allows a slash in the input field, or inserts a slash in the 

output field.   

B A Blank: Allows a blank in the input field, or inserts a blank in the 

output field.  An actual blank or space character can also be used 

as the descriptor (e.g., ñM9 D2, Y4ò will produce the same result as 

ñM9BD2,BY4ò). 

D2  N  Day of the Month: Valid values are in the range of 01 -31; however, 

the value must not exceed the maximum number of days allowed 

for the specified month.   

D3  N  Day of the Year: Valid values are in the range of 001 -36 6; 

however, 366 is only valid for a leap year.   

I  N  Internal Julian Date: This format is the default when the FORMAT 

clause is omitted.  This descriptor may not be used in combination 

with any other date descriptor.  In this format, all dates are relati ve 

to the first day of year one.   

M2  N  Month of the Year: Valid values are in the range of 01 -12.   

M3  A  Month of the Year Abbreviation: This format will alway be 3 

alphabetic characters (e.g., ñJANò, ñFEBò, etc.).   
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Descriptor  Type  Explanation  

M9 A  Alphabetic Month of the Y ear: The longest month name is 9 

characters.  Shorter month names will be space filled to the right.   

W1  N  Day of the Week: Valid values are in the range of 1 -7 where 1 is 

Sunday, 2 is Monday, etc.   

W3  A  Day of the Week Abbreviation: This format wi ll alway be 3 

alphabetic characters (e.g., ñSUNò, ñMONò, etc.).   

W9  A  Alphabetic Day of the Week: The longest weekday name is 9 

characters.  Shorter names will be space filled to the right.   

Yn  N  Year: n is the number of positions (1 -4) required to  represent the 

year.  Valid values are in the range of 0001 -2100.  If n is less than 

4, the high order positions of the year are truncated (e.g., if Y2 is 

specified, 1994 would be formatted as ñ94ò).   

Each date descriptor is classified as either a numeri c (N) or alphabetic (A) data type.  If all 

the descriptors used in a format string are ñAò, the format is strictly alphabetic and can not 

be used with numeric variables or RDA references.  If the string contains both ñAò and ñNò 

types, the format is alphan umeric and must be used with alphanumeric variables or RDA 

references.  If all descriptors are ñNò, the format is numeric and may be used with both 

numeric or alphanumeric variables and  RDA references.   

The maximum number of date descriptors allowed in on e format - literal  or format -variable  is 

six (6) .   

During execution, the DATESET instruction takes the input variable or RDA reference on the 

sending side of the equal sign and converts it to an internal Julian date based on the 

supplied format string or va riable.  If there is NOT enough information in the input data to 

exactly determine a specific date the missing values are used from todayôs date.   

Assume the DATESET command looked something like the following :  

DATESET AA1 FORMAT $DATE7 = AA2 FORMAT 'D2'  

In this case, DATESET will only have the day of the month to work with.  The month and 

year will be taken from the system clock and used to complete the date.  This date will then 

be used to format the AA1 variable on the receiving side of the expression according to the 

$DATE7 format string.   
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Given the variety of data types and different format strings that can be used together with 

this instruction, it makes sense  that some error may occur that the DATESET instruction 

cannot  handle.  In this case, DATES ET will set the global variable ERROR -NUM to an error 

number (following table).  Upon successful completion of the DATESET command, the 

ERROR-NUM variable will be 0.  ERROR -NUM should be checked after each execution of this 

instruction.   

ERROR - NUM  Description  

0  No error status, the instruction completed successfully .   

1  
The format string does not contain any characters .  This should 

only happen when the format string is empty .   

2  Invalid descripto r in format string .   

3  Invalid length for descriptor .  This will occur if any descriptor is 

given with an invalid number of characters .  For example if a long 

Month is required but the specification is M8 this error will be 

returned .   

4  
Invalid numbe r of descriptors in the format string .  The number of 

date descriptors is limited to 6 .   

5  
Not enough characters in format string .  This will happen if for 

example a ñWò is used without a field width specified.   

6  Format string contains a descriptor that can only occur alone .  

This will only happen when the ñIò descriptor occurs with any 

other descriptor .   

11  
Invalid descriptor type for a numeric string .  The type of the 

variable does not match the type indicated in the format string .   

12  
The se nding field format is numeric but contains an alphabetic 

month descriptor .   

13  
The sending field format is numeric but contains an alphabetic 

day of the week descriptor .   

21  
RDA variable of type MAPNUM on the receiving side of the equal 

sign is not l arge enough to hold the result of date formatting .   

31  Year is out of range, less than 0001 .   

32  Month is out of range, must be 1 -12 .   

33  
Day of month is invalid for month specified;  this error considers 

leap year  for the number of days in Februar y.   

Example 1 :  

DEF A AA1 20  

DEF N NN1 

AA1 = 'MARCH 23,1992'  

DATESET NN1 FORMAT $DATE1 = AA1 FORMAT $DATE7  

                          .  INPUT IN M9BD2,Y4  

TD AA1 ' CONVERTS TO ' NN1  

This example will produce the following result :  

MARCH 23,1992 CONVERTS TO 920323  
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Example 2 :  

DEF A CURR- DATE 18  

DATE 

DATESET CURR- DATE FORMAT 'M9BD2,BY4' = ;  

    DATE- NUM FORMAT $DATE20 

TD "Today's date is " CURR - DATE '.'  

This example will produce the following result :  

Today's date is AUGUST 12, 1994.   

Example 3 :  

DEF RDA MAPDATA (1,132)  

DEF RDA MAPDATE (14,8) MAPNUM  .  MM/DD/YY format  

DEF A MAPVAR 132  

ACCEPT MAPVAR AT END BREAK  

RDA MAPDATA = MAPVAR  

DATESET X = RDA MAPDATE FORMAT $DATE6  

        .  Conver t t o interna l Julia n day fo r incremen t  

X = X + 120                    .  Add 120 day s t o th e dat e  

DATESET RDA MAPDATE FORMAT $DATE6 = X  

                               .  Convert to MM/DD/YY  

DISPLAY RDA MAPDATE  

If the input was ñ02/15/92ò, this example will produce the following result:  

06/14/92  
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9.10 DECIMAL  

The DECIMAL command may be used to control decimal point sensitivity  dynamically.  

Decimal sensitivity is initially ON by default, but may be turned off at any point in the 

program using this command.  This command exists primarily for compatibility with older 

versions of the processor in which decimal point sensitivity did not exist.   

Format :  

DECIMAL {ON | OFF}  

DECIMAL may be abbreviated DEC. 
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9.11 DISCONNECT  

The DISCONNECT command allows a Q-LINK  program that has issued a previous CONNECT  

command to detach itself from the TIP on - line system.   

Format :  

DIS CONNECT  

DISCONNECT may be abbreviated DIS . 

No attempt is ma de to detect or prevent redundant DISCONNECT commands.  Q-LINK  will 

issue requests to MCB/EXEC as submitted.   
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9.12 DISPLAY  

The DISPLAY command is used to display the contents of user or reserved variab les or the 

contents of the RDA.  DISPLAY may also be used to display alphanumeric literals.   

Multiple display commands using the ñ+ò symbol may be entered to build, but temporarily 

suppress, output.  When ñ+ò is encountered, data is moved into the print buffer, but no 

output is produced.  When a DISPLAY without the ñ+ò is executed, the data is moved to the 

print buffer and the contents of the print buffer are prin ted.  (See the SET command to 

determine how to capture the contents of the print buffer, $PBUFF).   

An output column may be specified by entering an integer or numeric variable following the 

command keyword DISPLAY.  If the num eric variable is specified, it must be preceded by 

the ñatò symbol (@).  If no output column is specified, data is moved into the next available 

position of the print buffer.  If a column is specified, data is moved to the specified position 

of the print b uffer and the next available position will become the position following the 

data.   

If automatic TAB character insertion is on (see TABS command), a tab character will be 

inserted in the first output position, followed by the data to  be displayed.   

Format :  

DISPLAY [ [ column - literal  | @ numeric -variable ] {RDA RDA-reference  | ;  

   { variable -1 | ' alpha - literal -1'} é [variable -4 | ' alpha - literal -4 '] } [+] ]  

DISPLAY may be abbreviated D. 

A DISPLAY with no other options will generate a blan k line .   

Only one RDA-reference  may be used within a single DISPLAY .  However, from one to four 

alpha strings ( alpha - literal -n) and variables ( variable -n), or a combination of each, may be 

displayed using a single DISPLAY command .   

Decimal numeric variab les will be edited as 18 -digit integers, zero suppressed with leading 

minus sign (COBOL edit picture óïïïïïïïïïïïïïïïïï9ô).  Floating-point numeric variables 

will be displayed in general floating -point format.  No other formatting will take place.   

When u sing an RDA-reference  in a DISPLAY, specified fields within the RDA may be printed 

using either direct RDA reference or data item name (if the data item index is available).   

Examples :  

Example 1: Display  two literals on the same line :  

DISPLAY '*** * LIS T OF PRODUCTS I N THE CURRENT ' +  

DISPLAY 'DATABASE ** * '  

.  Use the + to concatenate the output  

.  of two DISPLAY.   

or  

DISPLAY '**** LIST OF PRODUCTS IN THE CURRENT ';  

    'DATABASE *** '  

.  Use the ; immediately after the second string  

.  delimiter (' ) to continue the literal.   

or  

DISPLAY '**** LIST OF PRODUCTS IN THE CURRENT ' ;  

    'DATABASE *** '  

.  Use the ; preceded by at least one space  

.  to continue the command.   
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Regardless of the method used, the output will appear as follows :  

**** LIST O F PRODUCTS IN THE CURRENT DATABASE ****  

Example 2: Tab to column 5 and display three totals.   

DISPLAY 5 '*** Totals for X, Y and Z are:'XYZ  

Example 3: Display two lines containing one total on each.   

DISPLAY 'VALUE OF X = '  X  

DISPLAY 'VALUE OF  Y = '   Y  

Example 4: Display the same information as in Example 3, but on one line.   

DISPLAY 'VALUE OF X = '  X  '  AND VALUE OF Y = '  Y  

Example 5: Display characters 1 through 8 of the RDA.   

DISPLAY RDA (1,8)  

Example 6: Display a field in the RDA beginning in output position 5.   

DISPLAY 5 RDA PRODUCT- ID  

Example 7: Display an RDA field  with the output beginning in the  position designated 

by the numeric variable , X.   

DISPLAY @X RDA PRODUCT- ID  
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9.13 DO  

The DO command can be used in two ways.  First, the DO command may be used like the 

COBOL PERFORM statement.  Used in this manner the DO must reference a defined 

proce dure.  A procedure must begin with a PROCEDURE label command and end with an 

ENDPROC command.  If the optional WHILE/UNTIL clause is omitted, the procedure will be 

executed until the ENDPROC command is encountered, or a BREAK command is executed.  

If the W HILE/UNTIL clause is used, the procedure will be repeated per the condition 

specified (see below).   

The second way in which the DO may be used is to control the execution of a group of 

commands in - line.  In this manner, commands following the DO through a  matching ENDDO 

command are executed repeatedly.  This is called an in - line DO block.   

Format -1, DO a defined procedure :  

DO procedure  [ {UNTIL | WHILE} conditional -expression  ]  

Format -2, DO in - line code :  

DO [{UNTIL | WHILE} conditional -expression  ]  

    commands(s)  

ENDDO 

Where conditional -expression may take the following form :  

{ numeric - literal  | variable  | RDA RDA-reference } ;  

    {  [NOT] {= | < | >} | <> | <= | > =} ;  

    { numeric - literal  | variable  | special -name  'alpha - literal  ' | RDA RDA-reference }   

Conditional expressions may be in any form acceptable to the IF command including the 

AND/OR extensions.  Please see the IF command for a complete discussion of conditional 

expressions.   

ENDDO may be abbreviated ENDD. 

Format -1 Rules :  

DOing a procedure differ s from an in - line DO in that it may be entered from several 

different places throughout the userôs program.  The procedure is formally defined by 

the PROCEDURE and ENDPROC commands.  The format for defining a procedure is :  

Procedure -name  PROCEDURE 

    Comm and(s)  

[ label ] ENDPROC 

PROCEDURE may be abbreviated PRO, with ENDP for ENDPROC.  

If the procedure is entered with a DO UNTIL command, the condition will be tested 

each time the ENDPROC is executed.  If the condition is met (TRUE), control will go 

to the com mand following the DO.  Otherwise, the PROCEDURE will be re -entered 

from the beginning.  Using a DO UNTIL, the procedure will always be executed at 

least once.   

If the procedure is entered with a DO WHILE command, the condition will be tested 

at the begin ning (at the PROCEDURE command).  If the condition is not true, control 

returns to the command following the DO, otherwise the procedure is re -entered.   

A procedure may be exited immediately by executing a BREAK command.  The 

BREAK simply causes control t o be passed back to the next command following the 

DO regardless of conditions.   

A PROCEDURE / ENDPROC pair may not occur within a defined procedure (may not 

be nested).  A PROCEDURE may call (DO) other procedures, including itself.   
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Format -2 Rules :  

The DO must be terminated by a matching ENDDO.  If no WHILE/UNTIL clause is 

used, the DO block will be repeated until a BREAK command is executed; otherwise, 

the same WHILE/UNTIL rules apply as in format -1.  In - line DO blocks may be nested 

up to 50 levels.   

Examples :  

DOing defined PROCEDURES (Format -1) :  

MAIN- CONTROL  

  X = 0  

  DO PROC- 1                        .  See NOTE - 1  

  X = 0  

  DO PROC- 1 UNTIL X = 100          .  See NOTE - 2  

    .  .  .    

  DO PROC- 1 WHILE  X < 900          .  See NOTE - 3  

    . . .  

PROC- 1 PROCEDURE                   .  Procedure label  

 X = X + 1  

 IF X > 500  

   BREAK                           .  Unconditional exit  

 ENDIF  

 DISPLAY X  

 ENDPROC  

NOTE-1:  PROC-1 will be performed 1 time.   

NOTE-2:  PROC-1 will be performed 100 times and the values of X displayed 

will be in the range from 1 through 100.   

NOTE-3:  PROC-1 will be performed 400 times and the values of X displayed 

will range from 101 through 500.  The WHILE condition will never 

be met because of the BREAK command within the IF.   

DOing in - line commands (Format -2) :  

...   

 FETCH4 NEXT PART- MAST PARTS AREA  

 FETCH3 FIRST PART - USAGE SET  

 DO WHILE ERROR- NUM = 0            .  See Note - 4  

   DISPLAY "Usage codes for step number:" +  

   DISPLAY PU- STEP- NO  

   SUB1 = 1  

   DO WHILE SUB1 <=  PU- NO- ENTS     .  Nested DO  

   AND PU- USE- CODE :SUB1 <> $ALPHA  

     DISPLAY PU- USE- CODE :SUB1  

     SUB1 = SUB1 + 1  

   ENDDO  

   FETCH3 NEXT PART- USAGE SET 

 ENDDO  

.  .  .  

NOTE-4:  If the FETCH3 FIRST results in an ERROR -NUM = 13 (no members 

in the set), the entire DO block will be skipped.   
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9.14 DUMP  

The DUMP command is used to produce an octal, and ASCII, dump of the contents of the 

RDA, a specified variable or database data name (DBDN), or to take a full object dump 

programmatically (same dump as produced by the OBJECT directive).  When DUMPing the 

RDA, the user may specify any range within the RDA either by specific word boundaries, or 

by DMS 2200 record, BIS DTM record (queue -alias) or PCIOS file name.  If DUMP is given 

with no parameters, the entire RDA will be dumped.  An octal DUMP of a variable will 

include the internal control portions as well as the data.  A DBDN DUMP will include only the 

current contents of the specified database data name.  If th e DUMP ALL is used, a full object 

dump will be taken and program execution will resume.   

Format :  

DUMP { [ start -word ] number -of -words  | filename  | record -name  | queue -alias  | ;  

     variable  | DBDN database -data -name  | ALL }  

DUMP may be abbreviated DU. 

Examples :  

DUMP 20              .  Dump  words 1 through 20.   

DUMP 21,4            .  Dump words 21 through 60.   

DUMP PART- MASTER     .  Dump PART- MASTER record area.   

DUMP ALL             .  Take  a full  object  dump and  

                     .    continue pr ocessing  

DUMP DBDN MS- ANAME   .  Dump a database data name  

DUMP BIS - ROW         .  Dump  queue - alias retrieved/sent  

                     .    via  DTM  
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9.15 EDIT  

The EDIT comman d is used to display either numeric variables or numeric data in the RDA 

using an edit mask.   

Using the EDIT command, one numeric variable or RDA data item may be edited and moved 

to the print buffer.  If the item contains implied decimal positions, it wi ll be scaled to match 

the decimal position in the edit mask.   

Format :  

EDIT [' column - literal  ' | @ numeric - variable ] ;  

    { numeric -variable  | RDA RDA-reference } ;  

    [*] {' edit -mask - literal  ' | edit -mask -variable } [+]  

EDIT may be abbreviated ED. 

Edit mask s are furnished as a literal or alpha variable containing mask characters.  The edit 

mask is similar to that used in COBOL.  The following edit mask characters may be used for 

editing decimal numbers :  

1.  Insertion characters :  

Any character may be used as an i nsertion character; however, there are two special 

insertion characters, which are :  

ñBò blank;  

ñHò hyphen (-) . 

2.  Zero suppression control characters are :  

ñZò suppress leading zeros;  

ñ9ò display leading zeros.   

3.  Sign control characters are :  

ñ+ò print plus or minus sign depending on the value of the number;  

ñïò print minus sign only if the number is negative.   

4.  Floating characters are :  

ñ$ò  print dollar sign to the left of the most significant digit when the dollar sign is 

the first character of the mask and followed by the character, ñZò ;  

ñïò  for negative numbers, print minus sign to the left of the most significant digit 

when the minus sign is the first character of the mask and is followed by the 

character, ñZò.   

Decimal number edit mask usage examples :  

The number -1234, EDITed with a mask of ó9999+ô would print as:  

ó1234- ô.   

The same number EDITed with a mask of óZZ,ZZZô would print as:  

ó 1,234ô.   

The number, 5678.909, EDITed with a mask of óZZZ.99+ô would print as:  

ó678.91+ô  

Note: Number was scaled to mask and rounded . 

The number, -1234, EDITed with a mask of ó$ZZZ,ZZZô would print as:  

ó$1,234ô  

The same number, EDITed with a mask of ó$999,999ô would print as:  

ó$001,234ô  
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The same number , EDITed with a mask of ó-ZZZ,ZZZô would print as:  

ó- 1,234ô  

The same number, EDITed with a mask of ó-999,999ô would print as:  

ó- 001,234ô  

Output may be temporarily suppressed by using the ñ+ò symbol, as with the DISPLAY 

command.  Column number specifications and automatic TAB character insertions also 

function as wit h the DISPLAY command.   

An option may be used to indicate when a value overflows an edit mask.  If an asterisk (*) 

is placed in front of the edit mask literal or variable, and an overflow condition occurs, the 

entire output (allocated by the edit mask) wi ll be filled with asterisks.  Without the asterisk, 

if the numeric value being edited is greater than the significant output positions allowed by 

the edit mask, the remaining high -order digits are truncated.   

Examples :  

X = 1234567  

.   

EDIT X 'ZZ,ZZ9.99' .  No overflow indication  

EDIT X * 'ZZ,ZZ9.99' .  Overflow indication  

The above would produce the output ñ34,567.00ò (high-order truncated) from the 

first EDIT, and ñ*********ò (indicating overflow has occurred) from the second 

EDIT.   

The use of the ove rflow indication option does not affect the rounding or truncation 

of low -order digits.  The numeric value is always scaled to match the decimal 

precision of the edit mask, and either rounded or truncated as necessary depending 

upon whether or not rounding  is turned on.   

There are three possible methods to edit floating -point numbers: fixed decimal format, 

generalized format and scientific format.  In each case, the total output width and maximum 

precision will be specified.  The floating -point edit mask f ormats are as follows :  

Fixed decimal format :  

Fw .p 

Generalized format :  

Gw .p  

Scientific format :  

Sw .p  

Where ñwò is an integer in the range of 1 to 32 that specifies the output field width, 

and ñpò is an integer in the range of 0 to ñwò that specifies the ma ximum precision to 

be displayed .  In generalized format, ñpò indicates the total number of significant 

digits .   

In scientific format, the rules used to display images are as follows :  

1.  If w ï p <= 5 and the value being displayed is positive or if w ï p <= 6 and the 

value is negative, ñpò significant digits are displayed .  They wil l always be left 

justified .  The exponent is displayed left justified and spac e filled up to w  ï p ï 2 

digits if positive or w  ï p ï 3 digits if negative . 

2.  If w  ï p > 5 were the valu e is positive or w  ï p > 6 and the value is negative, ñpò 

significant digits are displayed right justified and space filled with the sign 

preceding the value if negative .  The exponent is displayed right justified and 

zero filled .   

Examples :  

Example 1: As sume X contains the value -12345.   
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EDIT X 'ZZ,ZZZ.99+' +  

DISPLAY'/'+  

EDIT X ' - 999999'  

The output of the above commands would look like this :  

Columns:1...5....10...15...20  

        12,345.00 -  / - 012345  

Example 2 :  

DEF A PROD- MASK '999B9999'       .  Produ ct - id  

                                 .    EDIT MASK ...   

EDIT 3 RDA PRODUCT- ID PROD- MASK  .  Display EDITed  

                                 .    product - id.   

If product - id is 1012046, output from the above EDIT statement will print starting in 

colum n 3 as follows :  

Columns:1...5....10...15...20  

          101 2046  

Example 3 :  

EDIT RDA (6,4) '99/99'  

If positions 6 through 9 of the RDA contain 0922, output from the above EDI T 

statement will print starting in column 1 as follows :  

Columns:1...5....10...15. ..20  

        09/22  

Example 4: Edit the value of Y into the column designated by X :  

EDIT @X Y ' - ZZZ,ZZZ'  

If X = 5 and Y = -2424, output from the command would appear as follows :  

Columns:1...5....10...15...20  

              - 2,424  

Example 5: Floating -point n umeric editing.  Given the following :  

DEFINE FP FLOAT - NUM 1.2400E+2  

    EDIT FLOAT - NUM 'F9.5'  .  Edit fixed decimal format  

    EDIT FLOAT - NUM 'S9.5'   .  Edit scientific format  

    EDIT FLOAT - NUM 'G9.5'   .  Edit generalized format  

The edited output wou ld look like this :  

Columns:1...5...10...15...20  

        124.00000  

        1.2400E+2  

        124.00  
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9.16 FACERR  

This command is used to decode and display the facility status word after execution of the 

Q-LINK  CSF command.  The specified variable must be numeric.  FACERR will print the 

diagnostic message associated with each bit set in the facility status word.  The display is 

directed to the current output (see the PCONTROL command).   

Format :  

FACERR CSF-statu s-variabl e  

FACERR may be abbreviated FA or FE. 

Example :  

CSF X '@ASG,A MY*FILE.'    .  Assign file  

IF  X < 0                   .  Fac reject?  

    FACERR  X              .  Display reason  

    STOP 99                .  Quit  

ENDIF 
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9.17 GO  

The GO command is used to transfer control of command execution to another point within 

the Q-LINK  program.   

Format :  

GO [TO] progra m - labe l  

Example :  

.  A SIMPLE LOOP...  

START  

    SET X = X + 1             .  START IS A PROGRAM LABEL  

    IF  X = 10 

        DISPLAY 'DONE'  

ELSE 

    GO START                  .  GO BACK TO START  

ENDIF        
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9.18 IF  

The IF command is used to contr ol conditional execution of Q-LINK  commands.  The IF must 

be used in conjunction with an ENDIF command.  If a false condition results, control is 

passed to the command following the corresponding ELSE or ENDIF.  IF/ENDIF pairs may be 

nested to 10 levels.   

Format :  

IF conditiona l-expressio n  

    [ {AND | OR} ] conditional -expression  

        command(s)  

[ ELSE]  

        command(s)  

ENDI F 

Where conditional -expression  may be in the following forms :  

{ numeric - literal  | variable  | RDA RDA-reference } ;  

    { [NOT] {= |  < | >} | <> | >= | <=} ;  

    { numeric - literal  | variable  | special -name  | ' alpha - literal  ' | RDA RDA-reference }  

ELSE may be abbreviated EL, with ENDI  for ENDIF.  

When comparing two variables, both must be the same data type .  When comparing two 

alphanumeri c strings (variables or RDA), the length of the shortest argument will stop the 

comparison .  For e xample: ñABCDEFò = ñABCò is true; ñABCDEFò = ñABCxò is false.   

Alphanumeric string comparisons that use an ñis less thanò (<) or ñis greater thanò (>) 

operat or will use one of two collating sequences depending upon the character set of the 

two operands.  If both operands are ASCII, the ASCII collating sequence will be used.  If 

either or both operands are FIELDATA, the FIELDATA collating sequence will be used.    

When the IF command is used to test an RDA reference that has a data type of MAPNUM, 

the reference must be tested as a numeric item (e.g., IF RDA QTY -ON-HAND = 0).   

The IF command may also be used to test for HIGH -VALUES, LOW -VALUES, ALPHABETIC, or 

NUMERIC values by using one of the following special names instead of an alphanumeric 

literal:  

$HIVALS   All ASCII 177 (or 377) or Fieldata 77 .   

$LOVALS   All binary zeroes .   

$ALPHA  
All characters within ranges ñAò through ñZò, ñaò through ñzò 

(ASCII only) and space .   

$NUM  All characters within range 0 through 9 .   

$SPACES  All spaces .   

These special names  may be used only with an equal or not equal test.   

The IF command may be extended by using AND  and OR  commands immediately following 

the IF command.  AND/OR logic operates as follows: all conditions connected by ORs are 

evaluated s eparately; all conditions connected by ANDs are evaluated together.   

Consider the following compound condition :  

IF A = 1 

AND B = 2 

OR C = 3 
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If A is 1, B is 3, and C is 3, the condition will be considered TRUE .  This is becaus e 

ñC = 3ò was true and ORed with ñA = 1 and B = 2ò that  was false .  This Q-LINK condition is 

interpreted the same as ñIF (A = 1 AND B =  2)  OR C =  3ò 

would be by COBOL . 

The ELSE may also be used in conjunction with the IF .  The only restrictions on the us e 

of AND, OR and ELSE is that th ey must be entered on separate command lines . 

Examples :  

FETCH3 NEXT PART- USAGE SET .  Fetch next of set  

IF ERROR- NUM = 7 .  End of set ...  

OR ERROR- NUM = 13 .  OR set empty  

    IF ERROR- NUM = 7 .Isit7?  

        GO END- SET .  ERROR - NUM is 7  

    ELSE  

        GO ERROR- ROUTINE .  Must be 13  

    ENDIF 

ENDIF 

GO PROCESS- REC .  Continue processing  

...  

In the following, C -O-R is a 30 -character alpha -string variable.  If it contains any string that 

begins with ñPRODUò, the IF will be evaluated as true.   

DEF RDA NEW- RATE (*,10) MAPNUM .00  

DEF N MAX- RATE 25.00  

...  

    IF C - O- R = 'PRODU'  

        GO ....   

    ENDIF  

 

    IF RDA NEW- RATE > MAX- RATE 

    AND RDA PRODUCT- TYPE = 'A'  

        DO RATE- TOO- HIGH  

    ENDIF  


























































































































































































































































