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1. BSTAR product suite 
 
BSTAR is a suite of licensed program offerings for IBM i(i5/OS) operating system designed 
to improve performance characteristics of long running batch processes.  Performance 
improvement is generally achieved by implementation of multiple parallel programming 
technologies. 
 
All BSTAR tools use the same runtime foundation functions. BSTAR suite contains the 
following products packaged as options of 4F44RCS licensed program: 
 

· BSTAR runtime functions (option *BASE) 
· BSTAR asynchronous backup for library units (option 1) 
· BSTAR system command substitution (option 2) 
· BSTAR recovery for library units (option 3) 
· BSTAR generic multi-streaming toolkit (option 4) 

 
This manual only describes BSTAR generic multi-streaming toolkit. There is a separate user 
manual for other BSTAR options having the common name of BSTAR BRLU utility. 
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2. BSTAR packaging and licensing 
 
BSTAR is packaged as five separately licensed options of 4F44RCS licensed program.  
 
*BASE option provides framework functionality for other four options. 
 
Option 1 contains “asynchronous backup and restore” functionality. It allows users running 
under protection of the *BASE option to automatically have their backup commands 
intercepted and executed asynchronously. 
 
Option 2 contains general “command substitution” functionality. Using Option 2 it is 
possible to define different IBM i(i5/OS)  backup and recovery command substitution rules. 
These rules are defined on a per unit basis and applied at runtime.  
 
Option 3 contains recovery functionality. Using Option 3 it is possible to program complex 
recovery scenarios including multiple BSTAR commands by example and then, when 
required, invoke those scenarios by simply choosing an option from a menu. Option 3 can be 
also used to improve performance of the recovery process. 
 
Option 4 contains generic multi-streaming toolkit. Using Option 4 it is possible to multi-
stream (or split-stream) any process executing in the ILE environment, the main purpose of 
multi-streaming being improvement of process runtime.  
 
Starting from V6R3M0 all BSTAR options are no longer licensed separately, but separate 
license installation programs are still to be obtained for each IBM i(i5/OS) logical partition 
the option will be used in. A license request must include the serial number of the IBM 
POWER server. 
 
The names of the save files and programs are SYSTEM1-SYSTEM4, depending on the 
option. License keys are not generated or distributed for option *BASE.  
 
Each of options comes with a trial license implemented as a grace period. Trial licenses do 
not restrict product functionality. The following grace periods apply: 
 
· Option *BASE is distributed as free software 
· 90 days for Options 1, 2 and 3 
· 30 days for Option 4. The grace period is activated when an attempt is made to run a 

multi-streamed component with a number of streams greater than 2. 
 
No license is required for option 4 does if the number of streams defined equals 2. In order to 
increase the number of streams a license has to be obtained.      
 
In order to add a license key for the product option the appropriate license update program 
must be run in the partition where this option is installed. The license update program adds 
the license key for the product option using IBM ADDLICKEY command and creates a 
scramble data area in QUSRSYS library.  
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Important information : BSTAR release 6.3s and above have a 
different product system library from earlier releases and therefore can 
share a partition of the server with any of the earlier releases. 
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3. Simplified BSTAR installation 
 
A complete BSTAR installation package for MS Windows (Windows Installer for BSTAR) 
can be downloaded from the web page  
 
http://www.cinimex.co.uk/products/bstar/predown.html  
 
Once the package has been installed on the personal computer, BSTAR staging application 
(BSTAR) is initialized. This application can then be used to distribute BSTAR products on as 
many IBM i(i5/OS) partitions as required directly from the PC where the application is 
installed. In order to use a MS Windows system to host the staging BSTAR application it is 
necessary to have Java runtime (JRE) installed. BSTAR installer prompts the end-user to 
download and install the appropriate release of JRE from the Sun Microsystems web site if 
no compatible JRE is found. 
 
When BSTAR staging application is downloaded and installed from the web site, the user is 
prompted for the user name and password of the first IBM i(i5/OS) partition BSTAR is to be 
deployed on. Installation of BSTAR is automatically performed from the PC by the staging 
application. 
 
To deploy BSTAR to the second and each subsequent partition BSTAR application must be 
used directly. 
 
BSTAR is a Windows application and can be updated and deleted using standard MS 
Windows facilities. 
 
BSTAR package contains all 5 products comprising BSTAR suite. Options that are not 
required and, therefore, not licensed for a particular partition can be removed using 
RMVLICPGM command. 
 
The installation procedure calls QSYS2/QCMDEXC stored procedure in the target server 
partition. If the definition of the procedure does not exist (for example, in OS release V5R3) 
it is automatically created as follows: 
 
CREATE PROCEDURE QSYS2/QCMDEXC(IN VARCHAR ( 32000), IN DEC (15, 5))  
LANGUAGE C SPECIFIC QSYS2/QCMDEXC NOT DETERMINISTIC MODIFIES SQL     
DATA EXTERNAL NAME QSYS/QCMDEXC PARAMETER STYLE GENERAL  
 
 



BSTAR version 6s                                                                                                       Page: 8 

 

4. System requirements 

4.1 Software pre-requisites 
 
OS/400 V5R3, i5/OS V5R4, IBM i V6R1 
BSTAR Option *BASE 

4.2 Installation 
 
Installation must be performed by a profile having *ALLOBJ and *SECADM special 
authorities. IBM RSTLICPGM command should be used with default parameter values 
except for the name of the licensed program, program option and save file to restore it from. 
The name of the distribution save file is Q4F44RCS. The following command can be 
therefore used to install the *BASE option: 
 
RSTLICPGM LICPGM(4F44RCS)     
          DEV(*SAVF)   

OPTION(4)                    
          SAVF(QGPL/Q4F44004) 
 
Alternatively, option 4 can be installed using the simplified procedure (section 3). 

4.3 Security settings 
 
None. During BSTAR installation a special user profile (CRC@OWNER) is created. This 
profile has no sign-on capability but is used as the source of adopted authorities for some of 
the BSTAR components. Default setting of CRC@OWNER profile should not be changed. 

4.4 Compatibility 
 
BSTAR Generic Multi-Streaming toolkit V6 is compatible with the previous version of the 
product at the split definition level only. This means that if V6 of the toolkit is installed, all 
split definitions created using BSTAR V5 have to be updated and recompiled. Code 
generated by BSTAR multi-streaming toolkit V5 may not work after the upgrade to V6. 
 
All releases of BSTAR multi-streaming toolkit V6 are compatible at the code level.  
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5. User Guide 

5.1.1 Common runtime environment (BSTAR mode) 
 
Throughout this manual it is assumed that BSTAR runtime environment is used both for 
generating multi-streaming components and running them. The latter means that in order to 
benefit from BSTAR multi-streaming target batch jobs have to run in BSTAR mode. 
 
Generally, a job enters BSTAR mode when STRBSTMOD command is executed. In case of 
multi-streaming this command must specify the name of the library unit (library unit is a 
group of libraries representing a self-contained database and program repository for a certain 
application system; this concept is explained in detail in BSTAR BRLU Product Manual), the 
name of the control library for the unit (CTLLIB) and the name of the hot library for the unit 
(HOTLIB parameter). Control library is the library where BSTAR creates and maintains unit 
description data; this library must be one of the standard library list members of the given 
unit. Hot library is a library used for the most up-to-date versions of programs and data 
objects for the unit. Also, it is possible to use it for test purposes putting there temporary test 
versions of application objects. The hot library, if specified, is placed by STRBSTMOD 
command processor at the top of System Library List for the job.  Jobs submitted from a job 
running in BSTAR mode inherit BSTAR mode of the parent job, if SYSLIBL part of the 
library list is not changed by SBMJOB command.  
 
Formally speaking, a job is in BSTAR mode when CRCSSYS library is above QSYS in the 
library list (STRBSTMOD command puts CRCSSYS library at the top of the system library 
list for the job) and both CRCVCFG data area containing a valid library unit configuration 
(created by BSTAR in the unit control library) and CRCVERSION data area, normally 
residing in the BSTAR system library, CRCSSYS, are accessible via job library list. The 
library unit of the job in that case is the same as the unit defined by the first CRCVCFG data 
area that can be found via job library list.  
 
If STRBSTMOD commands issued from multiple unit jobs (jobs working with objects in the 
unit libraries) define different BSTAR mode parameters, results may be unpredictable. 
 
It is possible to specify other parameters, e.g. SAVASY or CMDRPL, on STRBSTMOD 
command. Thus, BSTAR multi-streaming facility can share BSTAR environment with other 
BSTAR products. 
 

5.1.2 Hot library 
 
While the unit hot library can be used for all sorts of purposes, BSTAR Generic Multi-
Streaming toolkit software assumes that HOTLIB is the library where both the toolkit 
repository and deployed program objects are stored. HOTLIB is also used for internal 
BSTAR objects, such as message queues, data areas, etc. 
 
There are three primary repository files created and maintained by BSTAR Generic Multi-
Streaming Toolkit, CRCSPARM – parameter file where all multi-streaming (split) 
definitions are stored, while CRCSBNDR and CRCVBND2 – files used for storing stream 
breakdown information, such as the number of streams for the given process and rules for 
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breaking the process into streams. CRCSSRC file, by default also created in the hot library, 
contains source code generated by BSTAR Generic Multi-Streaming toolkit. This code can 
be modified and recompiled before use.  

5.1.3 Split parameter definition 
 
In order to display the main BSTAR menu BSTAR command should be run from the 
command line.  
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If Option 4 of BSTAR is installed, option 6 of BSTAR administration menu (BSTARA) will 
invoke SPLTA menu, the main Multi-Streaming Toolkit user menu. 
 

 

5.1.4 Multi-streaming logic 
 
The easiest way to explain multi-streaming logic is by example. In this example a batch 
process executed as a separate job with the ABC program being used as the batch control 
program will be studied. 
 
The following assumptions are pretty generic and will not unnecessarily restrict the exercise: 
 

· the batch job is submitted from the main batch processor using SBMJOB 
CMD(CALL PGM(ABC) PARM(‘120604’))  JOB(QBATCH)  
JOBQ(ABATCHP) command; actually, the only parameter of the ABC 
program is the current date in 6-digit character format 

· program ABC is an ILE program retrieving customer account records from 
ACCOUNTL logical file, bulking today’s postings for each account using 
related POSTINGL logical file data, updating balances of ACCOUNTL 
records and printing a report containing branch summary records 

 
Graphically, the above processing can be represented like this: 
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Multi-streaming of this process means submitting not one but several jobs, each of those 
processing a certain subset of ACCOUNTL file records, for example, records allocated to a 
specific subset of branches. Reports produced by such jobs will no longer be in the form of a 
single spool file, but it may not be a problem, because printed one after another, those reports 
would look exactly like a single report subtotaled at the branch level. 
 
Logically, multi-streaming is achieved by using OVRDBF and OPNQRYF commands 
selecting different ranges of records from the master file ACCOUNTSL for different 
processing streams. Unlike traditional optimization technique involving manual modification 
of ABC program, BSTAR automates the process. 
 
In order to multi-stream the above process BSTAR would create the following objects in the 
hot library: 
 

o ABC program implementing multi-streaming logic. The program has the same 
parameters as the original ABC program. It would retrieve the number of 
streams and branch/account split information from the repository, submit 
multiple stream jobs, wait for their completion and then exit 

o ABCM command object for starting the first program in each of the submitted 
jobs (suffix ‘M’ is usually appended to the name of the program being multi-
streamed in order to obtain the command name). ABCM command has the 
“stream number” parameter 

o ABCP program implementing the stream part of the multi-streaming logic. This 
program would issue OPNQRYF command for ACCOUNTL file selecting the 
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related branch/account range (information about the range is extracted from the 
repository) and then execute ABCS command. If the original ABC program 
makes use of SQL for data access, ABCP program can optionally, instead of 
issuing OPNQRYF command, create an equivalent view object and override 
ACCOUNTL view or table with it 

o ABCS command object for calling the original ABC program with proper 
parameters (suffix ‘S’ is usually appended to the name of the program being 
multi-streamed in order to obtain the command name).  

 
With the above objects created the only thing left to do would be to start BSTAR mode in the 
batch controller job placing HOTLIB at the top of the library list before submitting the ABC 
batch process. 
 
Multi-streaming graphical representation for the 2-stream configuration would look like this: 
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Stream jobs start from restoring SWS indicator values of the main process at the time of 
component invocation. At the end of the multi-streaming run SWS indicators of all submitted 
stream jobs are logically ORed and the resulting value is assigned to the SWS indicator array 
of the main processing job. 
 
BSTAR can be used to multi-stream OPM and ILE programs using native or SQL interfaces 
for data access. If SQL is used for data access, BSTAR does not use OPNQRYF command to 
define logical subsets of data for each of the processing streams. Instead, it creates temporary 
views of master files, one per processing stream, containing SQL SELECT filters for the 
relevant data. 

5.1.5  Multi-streaming parameter definition and com ponent compilation 
 
Definition of BSTAR parameters for the above scenario is a three-step process. During the 
first step DFTSPTPRM (Define Split Parameters) command is used. It can look like this: 
 
DFNSPTPRM UNIT(ABC)                          
          PROGRAM(LIB1/PGM1)                  
          PARAMETER((*CHAR 4))               
          MASTERFILE((LIB2/ACCOUNTL *FIRST *NO *ALL 10 *ALLIO 0 (BRANCH)))                          
 
Parameter values in italics are default values used for optimization of the code. They are 
provided by the command prompter. 
 
Unit parameter identifies the library unit to be used (STRBSTMOD command specifying the 
chosen hot library must have been already executed for this unit). 
 
Program parameter tells BSTAR about the program being multi-streamed. 
 
PARAMETER parameter defines formats of ABC program parameters. 
MASTERFILE lets BSTAR know the name of the master file for the process, its library, 
member (*FIRST) and the field (BRANCH in this case) to be used for multi-streaming. 
 
DFNSPTPRM command would syntax-check and save the definition. 
 
The next step is to compile all command and program objects in the hot library. For that the 
following command should be used: 
 
CMPSPTDFN UNIT(ABC)         
          PROGRAM(PGM1)      
          SRCLIB(*HOTLIB)   
 
Generated source will then be saved in the hot library in CRCSSRC source file for possible 
modifications, but all command and program objects will be compiled and placed in the hot 
library. 
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The third and final step is branch/account range definitions. BSTAR includes a stream range 
definition editor that is invoked by DFNSPTRNG command available from SPLTA menu as 
option 8. The command has three parameters: the name of the unit, the name of the program 
component and the level of multi-streaming being defined (see section 5.1.6 for more detail). 
The editor screen looks like this: 
 

 

 
Stream definitions are edited, added, inserted or deleted one at a time. At the end of the 
procedure the definitions can be either saved or discarded. The editor attempts to make sure 
that there are no gaps in the stream range definitions, so that any value between the lower 
limit for the first stream and the higher limit for the last stream are always allocated to a 
certain stream; it also tries to make sure that the order of the streams and related range values 
is in line the collating sequence corresponding to the job CCSID or the natural numeric 
sequence – depending on the type of the field used for the breakdown.  
 
To avoid mistakes it is always recommended to configure BSTAR facilities from jobs having 
the same CCSIDs.  
  
Once the above has been done, the original ABC process would be automatically multi-
streamed, but only if the main job invokes BSTAR mode by executing the following 
command: 
 
STRBSTMOD UNIT(ABC) CTLLIB(*UNIT)   
          JRN(*UNIT)      
          LIBLIST(*UNIT)  
          HOTLIB(*UNIT)   
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5.1.6 Types of multi-streaming 
  
The above example, while very realistic, represents only the simplest single-level form of 
multi-streaming BSTAR can be used for. Two other types of multi-streaming are hierarchical 
multi-streaming and virtual field multi-streaming (VFMS). 
 
The problem with the single-level multi-streaming is that some of the streams may end up 
processing much more data than others (e.g. when most of the accounts in the database are 
registered to the same branch) thus virtually defeating the purpose of breaking down the 
original process into a number of parallel streams. There are several ways of solving this 
problem.  
 
The first would be to use relative record numbers (*RRN) as the basis for the record range 
definitions. Thus, instead of processing different branches or groups of branches in different 
streams, streams can be defined to process the first 100,000 records of the master file, the 
second 100,000 records, etc. This method can be useful, but it only works with physical files 
(tables) and, what is worse, it may break branch-level subtotaling, if it is defined. 
  
Hierarchical multi-streaming is similar to single-level multi-streaming, only two different 
data range bases are defined. The first may still be the branch field, same as in the previous 
example, but for large branches a second field (e.g. account number) can be used to further 
split the processing.   
 
Split definition may then be entered like this: 
 
DFNSPTPRM UNIT(ABC)                          
          PROGRAM(LIB1/ABC)                  
          PARAMETER((*CHAR 4))               
                    MASTERFILE((LIB2/ACCOUNTL *FIRST *NO *ALL 10 *ALLIO 0 

         (BRANCH ACCOUNT))) 
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If this stream definition is used with the previous data range definition, nothing will change. 
In order to make additional streams come to life it is necessary to expand the data range 
definition. First of all, streams to be further split into sub-streams must be defined as such 
during the first level range definition, For example, in the following definition the second 
range will be split into secondary sub-streams.  
 

 
 
If, in addition, the second level multi-streaming ranges were defines as follows 
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four rather than three streams would be submitted: the first for branches 0001-3000 (on 
assumption that branch 0000 is not defined in the system), the second for branches 3001-
5000 and account numbers 000001-500000, the third – for branches 3001-5000  and the rest 
of the accounts, and the fourth – for the rest of the branches. Subtotaling would or would not 
hold depending on the algorithm of the original PGM1 program. Reporting may be a 
problem, unless PGM1 simply collects the data for reporting and the actual output is done by 
another component of the batch. 
 
Hierarchical multi-streaming is usually very efficient and satisfies most of the requirements, 
but stream range definition can be cumbersome. In practice, range definitions, especially as 
far as account numbers are concerned, have to be frequently updated in order to keep the 
streams well balanced. It may also happen that the master file of the process contains no 
fields appropriate for the second-level or even the first-level multi-streaming. In such cases 
virtual field multi-streaming (VFMS) comes to rescue. 
 
VFMS performs two functions: it logically extends the master file by adding a numeric 4-
digit field to it, and for each record of the master file it sets the value of this field to a random 
number from 0 to 999. This field can then be used for second-level (or even first-level) multi-
streaming. 
 
The way VFMS works is it creates a new physical file (table) as a logical extension to the 
master file (table or view or single-member single-format logical file) of the process. The 
name of the file and its library have to be defined, as well as a set of master file fields used as 
the foreign key for linking the records in the master file to the records in newly created 
virtual field file (there is only one set of fields that can be defined for this purpose, so 
multiple master files, if used, must share the foreign key). Before the process is started 
BSTAR updates the VF table for the process adding a record for each unique foreign key 
field value combination and removing obsolete records.  
 
The virtual field name can be defined as the value of CRCS@@@@@@ data area in the hot 
library for the unit. By default, the name of the virtual field is CRCS@@@@@@. 
 
At runtime ACCOUNTL view would be created in QTEMP library of each ABC stream 
using second-level multi-streaming by *VFMS. The definition of the view would contain 
stream-specific record selection criteria (value ranges for the virtual field are defined in 
exactly the same way as for real fields). ACCOUNTL file would be overridden to this view 
and OPNQRYF command specifying the keys of the original ACCOUNTL file would be 
executed. Only *ASCEND key order is currently supported.                                    

5.1.7 DFNSPTPRM – Define Split Parameters 
 
The example illustrates the principle but does not exhaust the toolkit’s capabilities.  
 
UNIT  
 
3-character name of the library unit the definition is scoped to. 
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PROGRAM 
 
Multi-streaming can only be defined for one program with the given name. Only one 
program with any given name can be multi-streamed in single unit.  
 
 PROGRAM LIBRARY  
 
This parameter can be used to specify the library where the program being multi-streamed 
resides.  
 
INVOCATION  
 
The ABC program from the above example can only be multi-streamed if the unqualified 
form of CALL statement is used. BSTAR cannot help in cases of programs being called 
using qualified calls, e.g. CALL PGM(LIB1/ABC). BSTAR, however, can help when 
programs in specific libraries are invoked by unqualified commands, e.g. ABCCOMMAND 
DATE(‘010101’). In such cases INVOCATION parameter is used to define 
ABCCOMMAND and the library where it resides. 
 
UNIQUEID  
 
BSTAR-created objects (programs and commands) get their names by appending suffixes 
“M”, “S”, “P” and “E” to the unique identifier of the component being multi-streamed. In the 
simplest case the identifier is the same as the name of the program. That’s why service 
objects created in the previous section had names such as ABCM, ABCP, ABCS, etc. In 
reality, this is not always convenient, as the generated names may clash with names of other 
programs or commands defined in the application.  To avoid the clash BSTAR allows the 
user to explicitly define the unique id for each of the components. Unique ids can even be 
auto-generated (*GEN special value). It is strongly recommended to make sure that all 
BSTAR-generated objects have unique names.  
 
PARAMETER  
 
If the batch control program (such as ABC) has parameters, they have to be defined in the 
exactly same sequence and with the same characteristics as in the batch program being multi-
streamed. 
 
MASTERFILE  
 
Usually, batch processes have just one master file. There are, however, situations when 
multiple master files are used with the batch process reading records from these files “in 
parallel”. Multiple master files can, therefore, be defined to BSTAR toolkit. 
 
Master files can be physical, logical, physical with keyed access path, tables or views. Only 
one breakdown definition, however, can be defined for all master files. This means that each 
of the master files must have a field containing the same type of values, e.g. branch numbers 
that can be used for multi-streaming. The MEMBER element of the MASTERFILE 
parameter is used to define the type of data access implemented in the program being multi-
streamed. Special values *TABLE or *VIEW define access as sequential using SQL views, 
while any other value implies native index-sequential file access. Depending on the type of 
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file access (IBM i native or *TABLE/*VIEW) multi-streaming is implemented using 
different breakdown methods (OPNQRYF or temporary SQL views).  Non-SQL programs 
using sequential data access mode can work with SQL views. Programs with built-in SQL, 
however, cannot be used with OPNQRYF-based split definitions. Using *TABLE or *VIEW 
multi-streaming with DDS-created master files is not recommended and in some cases is not 
allowed. Non-SQL access (e.g. *FIRST) to SQL tables and view is not allowed either. 
 
MASTERFILE elements 4-8 are used to define OPNQRYF access to logical record ranges. 
They have meaning similar to the actual optimization parameters of OPNQRYF command.  
Default values of these elements should only be changed if OPNQRYF-based split is being 
defined. 
 
If the file library name is defined as *LIBL, the library list of the current job is used to 
retrieve file or table parameters. At runtime the library list of the processing job will be used 
to access it. 
 
VFFILE  
 
If a master file contains no appropriate fields for multi-streaming, virtual fields multi-
streaming (*VFMS) can be used. *VFMS can be specified either as the first or the second 
level split field.                                                            
 
The first element is the qualified name of the file. If the file does not exist it is created in the 
given library. The created file contains key fields specified by the second element of the 
VFFILE parameter and a 3-digit numeric field used for *VFMS multi-streaming. Random 
values in the range from 0 to 999 are automatically added to this field before the component 
is invoked.            
 
Three database objects are created by BSTAR for VFMS processing: the VFMS file with the 
given name NAME and NAMEI and NAMEJ logical files containing indexes over the main 
VFMS file. If any of the above files already exists in the specified library, BSTAR accepts 
them with no further verification. Therefore, one must make sure that VFMS file and both 
indexes are actually created the first time multi-streaming definition is processed.       
 
The second element is the list of fields in each master file that will be used as the "join key" 
logically adding *VFMS field to the master file. Since only one set of “join keys” can be 
specified, multiple master files must share both the join key fields and their formats. If this 
condition is not satisfied, a warning message is generated. It is recommended to avoid 
defining multiple master files with different join key field names or formats for VFMS 
processing, because troubleshooting of such configurations can be problematic. If, however, 
this is a strong requirement, master file definitions can be individually modified using 
DFNMSFSPC (Define Master File Specifics) command.   
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VFFSELOM                                                                     
 
If a master file is a logical file with select/omit filters defined and virtual field multi-
streaming is being set up, this parameter is used to redefine this filter in SQL syntax, e.g. 
ABCD <> 'S', where ABCD is a name of the field used for select/omit filtering. Since only 
one select/omit set of conditions can be specified, ALL master files must have exactly the 
same select/omit filter definitions. In principle, it is possible to define different select/omit 
criteria for multiple master files. It is recommended to avoid this, because troubleshooting of 
such configurations can be problematic. If, however, this is a strong requirement, master file 
definitions can be individually modified using DFNMSFSPC (Define Master File Specifics) 
command.                           
 
VFSYNC                                                                     
 
Usually the work table containing virtual filed values is synchronized with defined master 
files (tables) before stream jobs are submitted. The synchronization process, however, can 
itself be relatively expensive, so if the nature of application is such that data in master files 
are static (at least as far as the given component is concerned), *NO can be defined as 
VFSYNC parameter value. This value causes the synchronization step to be skipped. 
 
WORKFILE , WLPATTERN and CLRWLIB  
 
In principle, the ABC program discussed in the previous section could have used work files – 
to perform calculations, for instance. Depending on how records of this file are processed, 
sharing such file by multiple copies of ABC may or may not be possible. If there is suspicion 
that a work file used by a certain process being multi-streamed can only be used in dedicated 
mode, this file can be declared to be WORKFILE. WORKFILEs defined on DFNSPTRN 
command are never used “in place”. Instead, temporary copies of such work files are created 
in temporary stream libraries. The first component to use work files must create and clear 
stream work libraries (CLRWLIB parameter).   
 
If the file library name is defined as *LIBL, the library list of the current job is used to 
retrieve file or table parameters. At runtime the library list of the processing job will be used 
to access it. 
 
WLPATTERN parameter can be used to either specify a constant or a variable work library 
name. Using constant work library names in a way defeats their purpose, because all streams 
of the multi-streamed component end up using the same work files. But, importantly, 
WLPATTERN parameter can be used to define variable name patterns. For example, 
WLPATTERN(‘QTEMP&&’) would cause a stream with number 3 to use QTEMP03 library 
for work files. If the work library does not exist, it is created. Work files (WORKFILE 
parameter) are copied to the work library for the stream and appropriate OVRDBF 
commands are executed, so that stream copies of ABC program “unknowingly” use 
temporary work files rather than the master file that a single-streamed version of the process 
would normally use. 
 
It is possible to reuse work file data created by previous components in the original work file 
library (“Use data” sub-parameter of WRKFILE parameter), reuse work file data created by 
previous components in the stream work library (the first component creates the work file - 



BSTAR version 6s                                                                                                       Page: 22 

 

“Create file(*YES)” sub-parameter of WORKFILE, the next component uses the data -  
“Create file(*NO)”. 
 
At the end of stream processing all accumulated work file data can be copied back to the 
original work file (“Copy back” sub-parameter). 
 
If a work file is a logical file, the physical file it is based on must also be defined as 
WORKFILE. The sequence of definitions must be “physical files, then logical files”. 
 
JDPATTERN 
 
Each stream job cab be submitted using a separate job description. This parameter can be 
used to define either a constant or a variable job description name. Values for variable names 
are generated exactly the same way as values for WLPATTERNs. 
 
ACMD   
 
Up to 10 additional CL program statements (often OVRDBFs commands) can be added to 
the stream control program. These commands are executed before actual processing starts. 
They can, therefore, be used to create the required system environment, e.g. sign on to a 
certain system, override to database and other files, etc. 
 
Five variables, &S1-&S5, CHAR(10) each are defined in the source code of the stream 
control program for the exclusive use by customization statement logic. 
 
SNTCHK 
 
The above commands can be either syntax-checked at parameter definition time or entered 
AS IS. SNTCHK parameter can switch syntax checking of ACMD commands on and off. 
 
TOUT1 
 
Maximum time in seconds allowed for submitted streams to complete their setup including 
creation of work files and copying of initial work file data. If the defined timeout is exceeded 
an inquiry message is issued by the affected job.     
 
TOUT2 
 
Maximum amount of time in seconds allowed for submitted streams to complete. If the 
defined timeout is exceeded an inquiry message is issued by the affected job.     
 
EXIT1 and EXIT2  
 
Optional parameters specifying the names of the programs to be executed before (EXIT1) the 
program being multi-streamed is initialized and after (EXIT2) the program being multi-
streamed ends. 
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5.1.8 DFNMSFSPC – Define Master File Specifics 
 
If a split definition includes multiple master files, is of VFMS type, and if master files have 
different sets of  “join keys”, master file definitions can be individually modified using 
DFNMSFSPC command. Each command defines a set of “join key” fields to be used for 
VFMS processing of the given file, if these parameters are different from those specified on a 
previous DFNSPTPRM command. Changing these parameters for the FIRST master file 
defined by DFNSPTPRM command is not recommended, since results of multi-streaming in 
this case can be unpredictable. 
 

5.1.9 CMPPTDFN – Compile Split Definition 
 
CMPSPTDFN command retrieves split definition parameters, creates appropriate source 
members and compiles them. Source code is saved in CRCSSRC file in whatever library the 
user specifies. 
 
SDROP parameter can be used to remove OPNQRYF and OVRDBF commands generated 
by BSTAR from the source of the stream control program before compilation. One of the 
possible uses of the SDROP parameter is described in Appendix A.  

5.1.10  DFNSPTRNG – Define Split Ranges 
 
DFNSPTRNG is a simple command that is used to define logical data ranges processed by 
BSTAR streams. This command invokes the range limit editor. Each range (stream) is 
represented by the higher and the lower limit value. Values are always specified as 32-
character strings. In case of numeric ranges the values of the scale up to DECIMAL(32,5) are 
supported. The type of the value is assumed to be the same as the type of the multi-streaming 
key field specified in the master file definition; therefore, character values should not be 
enclosed in quotes. The OPNQRYF command generated for each master file in the stream 
control program has one of the following two formats: 
 
OPNQRYF FILE((LIB1/MASTERFILE MEMBER))                               
     OPTION(*ALL)  QRYSLT((‘&&LLIMIT’ *LE &&FIELD) *AN D (&&FIELD *LT 
‘&&HLIMIT’))  KEYFLD(*FILE)  - for character format of split data                                        
 
or 
 
OPNQRYF FILE((LIB1/MASTERFILE MEMBER))                               
     OPTION(*ALL)  QRYSLT((&&LLIMIT *LE &&FIELD) *AND (&&FIELD *LT 
&&HLIMIT))  KEYFLD(*FILE)  - for numeric format of split data                                        
 
 
Here &&FIELD is the name of the field used for the logical data split. &&LLIMIT and 
&&HLIMIT values are extracted from the CRCSBNDx range definition file at runtime. 
 
Further on, selection criteria are slightly different for the first and all other streams. For the 
first stream the lower limit is inclusive and for the rest of the streams - exclusive. 
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There is a slight change to the above in case of  *RRN-based split definitions. Limits for such 
definitions are usually calculated dynamically, depending on the number of records in the 
target file at the time of split execution. For limits to be calculated dynamically, they should 
be set to *RRN each in the related source member. Therefore, 
 

 
 
definition means that two streams will be created at runtime and that ranges for these streams 
will be automatically determined by BSTAR.  
 
*RRN-based multi-streaming is only available for physical single-member files or SQL 
tables. 
 
Ranges for *VFMS split-streaming are also defined automatically, BSTAR attempting to 
allocate equal numbers of records to be processed to each stream. Similarly to the above, in 
case of *VFMS splits special value ‘*VFMS’ is used for range limits.  
 
Range limit values cannot contain quotation marks. 
 
The above examples are valid if programs being multi-streamed use native data access. In 
case of SQL access OPNQRYF commands are no longer used. The following temporary 
views would be created instead: 
 
CREATE VIEW QTEMP/MASTERFILE AS SELECT * FROM LIB1/MASTERFILE 
WHERE  
('&&LLIMIT' <= &&FIELD) and (&&FIELD < '&&HLIMIT') – fo r character columns 
 
and 
                      
CREATE VIEW QTEMP/MASTERFILE AS SELECT * FROM LIB1/MASTERFILE 
WHERE  
(&&LLIMIT <= &&FIELD) and (&&FIELD < &&HLIMIT) – for  numeric columns. 
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Then, override statements 
 
OVRDBF FILE(MASTERFILE)          
       TOFILE(QTEMP/MASTERFILE)  
       MBR(*FIRST)               
 
are used. 

5.1.11  CPYSPTRNG, DLTSPTDFN, LSTSPTDFN, and LSTRNG DFN 
 
These are four service commands complementing the above toolkit facilities. 
 
 CPYSPTRNG copies the complete range definition so that a previously entered definition 
can be used for another program component in the same or even in a different library unit.  
 
DLTSPTDFN command attempts to delete all objects generated for the component in all 
libraries and also, optionally, remove range definitions and all saved parameters for this 
component. If the saved parameter definition member in CRCSPARM file is deleted, 
DLTSPTDFN command will no longer be able to find the components generated and they 
may, therefore, have to be deleted manually. 
 
LSTSPTDFN lists all split definitions and their respective states. Component state is a two-
dimensional variable, the first dimension being the consistency dimension and the second – 
range definition dimension. If all objects that should be compiled for the given definition 
including the program and/or command being multi-streamed can be found in their proper 
libraries, the definition is considered consistent (*COMPILED). If at least some of the 
required objects are missing in any of the libraries or if the program being multi-streamed 
cannot be found, the definition is listed as inconsistent (*NOT COMPILED). An inconsistent 
definition must be compiled with CMPSPTDFN command before use. 
 
If range definitions exists for the given split, *RANGES dimension value is added to the split 
definition state. If ranges have not yet been defined, the split definition is listed as *NO 
RANGES definition. 
 
In order for BSTAR to meaningfully use the definition it must be in *COMPILED 
*RANGES state. 
 
LSTRNGDFN displays value ranges currently defined for the component. First level streams 
to be further split into sub-streams are represented in the report by multiple lines. 
 

5.2 CCSID support 
 
All files and tables are created by BSTAR with the CCSID value of the job executing 
configuration commands.  Multi-streaming range editor, before saving the definitions, 
verifies that the sequence of values corresponds to the job’s CCSID parameter. Generally 
speaking, all BSTAR multi-streaming definitions should be created from jobs using the same 
CCSID parameter value. 
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Programs, however, are compiled with SRTSEQ(*HEX) parameter. In order to fully support 
CCSID architecture it may be necessary to recompile programs generated by BSTAR from 
source using the required sort sequence and language identifier parameters. 



BSTAR version 6s                                                                                                       Page: 27 

 

6. Help panels 
 
BSTAR command help panels contain more detailed information regarding the command 
parameters and the mode of execution. 
 



BSTAR version 6s                                                                                                       Page: 28 

 

A.  Appendix. Parameter-driven multi-streaming 
 
Multi-streaming method described in this manual can be called data-driven multi-streaming. 
The program being multi-streamed “is not aware” of the fact, and data selection implemented 
as SQL views or Open Query Files drives the processing in each stream. The benefit of this 
method is performance improvement with no requirement to modify the original programs. 
 
In some cases, however, modification of the original programs is not a problem and, 
furthermore, making these programs to recognize multi-streaming environment is easier than 
setting up a good data-driven multi-streaming pattern. To make stream parameters available 
for the programs being multi-streamed BSTAR creates the following environment data areas 
in QTEMP libraries of each stream job: 
 
CRCSSTR1 (*DEC(3 0)) – number of level 1 stream 
CRCSSTR2 (*DEC(3 0)) – number of level 2 stream. The value of this data area is not 0 
only if two fields are used for multi-streaming 
CRCSBNDR (*CHAR(64)) – lower and upper first-level value limits for the stream 
CRCSBND2 (*CHAR(64)) – lower and upper second-level value limits for the stream   
 
If dynamic (*RRN) limits are used, the limit values in the data areas relate to the last master 
file with the *RRN breakdown setting. 
 
The following example illustrates how the above environment data areas can be used to do 
parameter-driven multi-streaming. The process to be multi-streamed is 
 
CPYF       FROMFILE(LIBRARY1/FILE1)      
             TOFILE(LIBRARY2/FILE2) MBROPT(*ADD)  
             FMTOPT(*MAP *DROP)  
 
Since BSTAR cannot multi-stream system commands, the command has to be transformed 
into a program. This can be achieved by BSTAR Command Transformation option (this 
option is described in detail in BSTAR BRLU Product Manual). The following command 
substitution definition can be used: 
 
Columns . . . :    1  80                                       Edit                                                   
CRCVQS/CRCVCMDDEM  
SEU==>                                                                                                                         
ABC  
FMT **  ...+... 1 ...+... 2 ...+... 3 ...+... 4 ... +... 5 ...+... 6 ...+... 7 ...+... 8  
*************** Beginning of data 
*************************************************** ************************************                                              

 CPYF       FROMFILE(LIBRARY1/FILE1)             
             TOFILE(LIBRARY2/FILE2) MBROPT(*ADD)  
             FMTOPT(*MAP *DROP)   
       /**/ 
       MSCPYF LIBRARY1(LIBRARY1) FILE1(FILE1) LIBRA RY2(LIBRARY2) FILE2(FILE2) 
       /**/ 
       ****************** End of data 
*************************************************** ***************************************    

 
Odd transformation has to be enabled for CPYF command in CRCSSYS library. MSCPYF 
command is used to call the following MSCPYF program: 
 
PGM  PARM(&LIBRARY1 &FILE1 &LIBRARY2 &FILE2)                  
                                                              
             DCL &FILE1 *CHAR 10                              
             DCL &FILE2 *CHAR 10                              
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             DCL &LIBRARY1 *CHAR 10                           
             DCL &LIBRARY2 *CHAR 10                           
             DCL        VAR(&LL) TYPE(*CHAR) LEN(32 )          
             DCL        VAR(&HL) TYPE(*CHAR) LEN(32 )          
             DCL        VAR(&LLR) TYPE(*DEC) LEN(10  0)        
             DCL        VAR(&HLR) TYPE(*DEC) LEN(10  0)        
                                                              
             CHKOBJ     OBJ(QTEMP/CRCSSTR1) OBJTYPE (*DTAARA)  
             MONMSG CPF9801 EXEC(GOTO NOSTREAM)      
STREAM:                                                                
 
             RTVDTAARA  DTAARA(QTEMP/CRCSBNDR (1 32 )) RTNVAR(&LL)      
             RTVDTAARA  DTAARA(QTEMP/CRCSBNDR (33 3 2)) RTNVAR(&HL)     
             CHGVAR &LLR &LL                                           
             CHGVAR &HLR &HL                                           
 
             CHGVAR     VAR(&LLR) VALUE(&LLR + 1)                 
                
             QSYS/CPYF       FROMFILE(&LIBRARY1/&FI LE1) +                   
                          TOFILE(&LIBRARY2/&FILE2) MBROPT(*ADD) +      
                          FROMRCD(&LLR) TORCD(&HLR)  FMTOPT(*MAP *DROP) 
             RETURN                                                    
                                                                       
NOSTREAM:                                                              
                                                                       
             QSYS/CPYF       FROMFILE(&LIBRARY1/&FI LE1) +                   
                                                                                
                          TOFILE(&LIBRARY2/&FILE2) MBROPT(*ADD) +   
                          FMTOPT(*MAP *DROP)                        
ENDPGM 

 
Multi-streaming should be defined for MSCPYF program with the master file – FILE1 in 
LIBRARY1. *RRN mechanism can be used for the stream range definition. Obviously, in 
order for the above code to work the stream control program generated by BSTAR will have 
to be slightly modified. The problem is CPYF command, if executed in a stream job, will 
otherwise fail because of the override BSTAR generates for FILE1. The best way to remove 
this override would be to use SDROP(*YES) parameter of CMPSPTDFN command. This 
parameter removes all OVRDBF and OPNQRYF statements related to master files from the 
stream control program thus making it suitable for parameter driven, rather than data driven, 
multi-streaming. 
 
In this case multi-streaming is program and parameter driven. The program implements the 
multi-streaming logic generating CPYF command for the related subset of target file records 
depending on the number of the stream (it only works for files configured to reuse deleted 
record space (REUSEDLT(*YES)). BSTAR provides multi-streaming environment 
parameters in the form of CRCSxxxx data areas in QTEMP. 
 
Compiled versions of MSCPYF command and program can be found in CRCSSYS library.   


