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Preface

This manual provides usage and reference information, together with conceptual and functional descriptions of the PKZIP Data Compression Library (DCL) Version 1.5 for MVS Release 1.5/11.   

The manual and software contain changes up to and including patch level 11.

About this Manual

This manual covers all aspects of the PKZIP® Data Compression Library (DCL) Version 1.5 for MVS. It provides all the information required for installing and using the PKZIP Data Compression Library.

SYMBOL 183 \f "Symbol" \s 10 \h
Part 1. Installation of the PKZIP Data Compression Library describes how to install the PKZIP Data Compression Library Version 1.5 for MVS software from the distribution medium onto your system.

SYMBOL 183 \f "Symbol" \s 10 \h
Part 2. Using the PKZIP Data Compression Library describes how to use the PKZIP Data Compression Library Version 1.5 for MVS. It explains the facilities available and documents any known restrictions.

SYMBOL 183 \f "Symbol" \s 10 \h
Part 3. Examples provides several samples and associated MVS JCL.

Recommended Use of this Manual

First read the Introduction XE "Introduction to Data Compression Library"  to the PKZIP Data Compression Library. This will explain the general concepts and the facilities that the product provides. After this, refer to the relevant part of the manual dependent on the type of action you wish to perform as follows:

SYMBOL 183 \f "Symbol" \s 10 \h
To install the PKZIP Data Compression Library Version 1.5 for MVS, use the Installation of the PKZIP Data Compression Library part of this manual.

SYMBOL 183 \f "Symbol" \s 10 \h
To understand the parameters that must be supplied to the PKZIP Data Compression Library Version 1.5 for MVS and to learn how to use it for the compression and decompression of data, review the Using the PKZIP Data Compression Library part of this manual.

SYMBOL 183 \f "Symbol" \s 10 \h
To see some typical examples of how to use the PKZIP Data Compression Library Version 1.5 for MVS, use the Examples part of this manual.
Conventions Used in this Manual

Throughout this manual, the symbols used have the following meanings:

SYMBOL 183 \f "Symbol" \s 10 \h
Bullets indicate items, or instructions, in a first level unordered list.

The use of the Courier font indicates text used in source code, JCL or JES logs.

The use of italics indicates a value that must be substituted by the user (e.g. a dsname in an example job).

Product Support

If you have any inquiries to make regarding the PKZIP Data Compression Library Version 1.5 for MVS or if you experience any problems with it that you are unable to solve, please contact Asi, Targetfour or your local distributor who will be glad to offer any support you may need.
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Introduction to the PKZIP Data Compression Library

 XE "Introduction to Data Compression Library" 

 XE "Introduction" The PKZIP Data Compression Library (DCL) Version 1.5 for MVS™ provides a library of routines for the compression and decompression of data in MVS Batch and CICS environments. PKZIP DCL can be incorporated into programs that run in any IBM® or compatible host machine running an MVS or OS/390® operating system, in both Batch and CICS environments

It allows for programs to compress and decompress data using their own file handling routines to read and write data. It also allows a program to read and write compressed data from sequential files using the supplied file handlers.

The compressed data streams handled by the PKZIP Data Compression Library Version 1.5 for MVS are compatible with those created by the PKZIP Data Compression Library on other platforms. Compressed data streams, which have been written to sequential files, are also compatible with the PKZIP Version 1.5 for MVS utility (or with the IMPLODE/EXPLODE utilities on other platforms).

It should be noted, however, that the compressed data stream is not compatible with files compressed by the PKZIP version 1 or 2 utilities on MS-DOS, OS/2®, UNIX® and other platforms. On MVS, these compressed data files must be handled using PKZIP Version 2 for MVS.

Part 1.  Installation of the PKZIP Data Compression Library

Chapter 1.  Introduction to Installation

This Installation part of the manual provides detailed guidance on how to install the PKZIP Data Compression Library Version 1.5 for MVS. It is divided into sections and it is recommended that the installation be performed in the same order as these sections.

There are two steps in the installation of the product:

1.
Ensuring that the intended host system is suitable for the operation of the PKZIP Data Compression Library Version 1.5 for MVS.

2.
MVS Installation. Chapter 2 deals with creating the required partitioned datasets, loading the PKZIP Data Compression Library Version 1.5 for MVS datasets from the installation medium.

Suitable Host Systems

For the PKZIP Data Compression Library Version 1.5 for MVS to function correctly with Batch operation all that is required is an MVS or OS/390 operating system with JES2 or JES3 XE "Suitable Host Systems" .

For CICS operation the DCL requires CICS version 2.1 or later.  Earlier versions do not support storage requests of over 32k. 

This version of the PKZIP Data Compression Library Version 1.5 for MVS requires no other prerequisite software to function.

Chapter 2.  MVS Installation

 XE "Installation" This chapter describes the two stages in the installation of the PKZIP Data Compression Library Version 1.5 for MVS. These stages are:

1.
Create the partitioned datasets to contain the PKZIP Data Compression Library Version 1.5 for MVS files.

2.
Load the datasets from the PKZIP Data Compression Library Version 1.5 for MVS installation medium.

Creating the PKZIP Data Compression Library Partitioned Datasets

Two partitioned datasets must be created to contain the PKZIP Data Compression Library Version 1.5 for MVS programs etc. These libraries are detailed in Table 2.1 and Table 2.2.

PKZIP Data Compression Library Supplied Libraries

The following libraries are supplied with the PKZIP Data Compression Library:

	Table 2.1. PKZIP Data Compression Library Supplied Libraries

	Medium DSN
	Description
	Suggested DSN

	DCL.Vnnnn.SOURCE
	Source Files
	T4ASI.DCL.Vnnnn.SOURCE

	DCL.Vnnnn.LOADLIB
	Load Libraries
	T4ASI.DCL.Vnnnn.LOADLIB


The nnnn represent the version, release and level number of the PKZIP Data Compression Library Version 1.5 for MVS (e.g. 1511).  These will be specified at the time of delivery.

The following definitions may be used when allocating the libraries needed by the PKZIP Data Compression Library:

	Table 2.2. PKZIP DCL Library Allocations

	Library Name:
	SOURCE
	LOADLIB

	DSORG:
	PO
	PO

	RECFM:
	FB
	U

	LRECL:
	80
	

	BLKS:
	6160
	23200

	Cylinders:
	1
	3

	Directory Blocks:
	5
	2


Contents of the PKZIP Data Compression Library Libraries

The following two tables describes the members of each supplied library.

	Table 2.3. Contents of T4ASI.DCL.Vnnnn.SOURCE XE "Sample Source"


	Member Name:
	Contents

	ASCII
	Assembler source code for the supplied EBCDIC to ASCII translation table.

	COBCBK
	Example COBOL program for compressing data using call return file handler processing.

	COBCBKE
	Example COBOL program for decompressing data using call return file handler processing.

	COBEXPI
	Example Read File Handler implemented in COBOL, used by the sample program COBZIPE.

	COBEXPO
	Example Write File Handler written in COBOL, used by the sample program COBZIPE.

	COBIMPI
	Example Read File Handler implemented in COBOL, used by the sample program COBZIP.

	COBIMPO
	Example Write File Handler written in COBOL, used by the sample program COBZIP.

	COBZIP
	Example COBOL program for compressing data using external file handlers.

	COBZIPE
	Example COBOL program for decompressing data using external file handlers.

	COPYBYTE
	Assembler subroutine for the COBOL CICS sample.

	DCLCSAMP
	Example COBOL program for imploding and exploding KSDS ‘sub-files’ under CICS.

	EBCDIC
	Assembler source code for the supplied ASCII to EBCDIC translation table.

	EXPLODDS
	Assembler DSECT for the parameters to be passed to the EXPLODE routine.

	FHPROC
	Assembler DSECT for the data area to be passed to the supplied File Handlers.

	FILEHDS
	Assembler DSECT for the parameters passed to File Handlers.

	IMPLODDS
	Assembler DSECT for the parameters to be passed to the IMPLODE routine.

	LMEMCPY
	Assembler macro used in the COPYBYTE routine.

	UNZFILEF
	COBOL copybook used in the example COBOL File Handlers.

	UNZFILES
	COBOL copybook used in the example COBOL File Handlers.

	UNZFILEX
	COBOL copybook used in the example COBOL File Handlers.

	ZIPFILEF
	COBOL copybook used in the example COBOL File Handlers.

	ZIPFILES
	COBOL copybook used in the example COBOL File Handlers.

	ZIPFILEX
	COBOL copybook used in the example COBOL File Handlers.


	Table 2.4. Contents of T4ASI.DCL.Vnnnn.LOADLIB

	Member Name:
	Contents

	ASCII
	Loadable EBCDIC to ASCII translate table.

	DCL
	The PKZIP Data Compression Library in object format.

	EBCDIC
	Loadable ASCII to EBCDIC translate table.

	PKFHFSEQ
	Loadable file handler for reading sequential files.

	PKFHTSEQ
	Loadable file handler for writing sequential files.


Loading the PKZIP Data Compression Library Datasets from Cartridge

The PKZIP Data Compression Library cartridge supplied has a unique Volume Serial number. The cartridge contains 2 partitioned datasets that have been copied onto the cartridge using IEBCOPY.

You will be notified of the Volume Serial number on delivery.

To restore the partitioned datasets from cartridge, execute IEBCOPY from a batch job.

The JCL in Figure 2.1 is an example of how the Libraries could be created during the IEBCOPY restore processing using a batch job:

//DCLPREST  JOB 'RESTORE PKZIP DCL V1.5',

//         MSGCLASS=E,CLASS=X

//RESTORE  EXEC PGM=IEBCOPY

//SYSPRINT DD SYSOUT=*

//SYSUT3   DD UNIT=SYSDA,SPACE=(1700,(400,400))

//SYSUT4   DD UNIT=SYSDA,SPACE=(1700,(400,400))

//*

//*  INPUT DATA SETS DEFINED

//*

//INSRCE   DD DSN=DCL.Vnnnn.SOURCE,

//            DISP=OLD,

//            VOL=(,RETAIN,SER=vvvvvv),UNIT=TAPE,

//            LABEL=(1,SL,EXPDT=99365)

//INLOAD   DD DSN=DCL.Vnnnn.LOADLIB,

//            DISP=OLD,

//            VOL=SER=vvvvvv,UNIT=TAPE,

//            LABEL=(2,SL,EXPDT=99365)

//*

//*  OUTPUT DATA SETS DEFINED

//*

//OUTSRCE  DD DSN=T4ASI.DCL.Vnnnn.SOURCE,

//             DISP=(,CATLG,DELETE),

//            VOL=SER=xxxxxx,UNIT=3380,

//            SPACE=(CYL,(1,1,2),RLSE),

//            BLKSIZE=6160,LRECL=80,RECFM=FB,DSORG=PO

//OUTLOAD  DD DSN=T4ASI.DCL.Vnnnn.LOADLIB,

//            DISP=(,CATLG,DELETE),

//            VOL=SER=xxxxxx,UNIT=3380,

//            SPACE=(CYL,(3,1,2),RLSE),

//            BLKSIZE=23200,RECFM=U,DSORG=PO

//*

//*  IEBCOPY INPUT CONTROL CARDS

//*

//SYSIN    DD *

   COPY INDD=INSRCE,OUTDD=OUTSRCE

   COPY INDD=INLOAD,OUTDD=OUTLOAD

/*

Figure 2.1. Example IEBCOPY Restore JCL

In Figure 2.1 the following should be replaced according to the release notes accompanying the installation media, and the installations standards:

nnnn
Is the version number of the product (e.g. 1511 for version 1 release 5 level 11). Throughout the remainder of this manual nnnn will be used in this manner.

vvvvvv
Is the volume label of the distribution tape (e.g. DCLV15).

xxxxxx
Is the name of the disk on which the ZIP libraries are to be installed.

Part 2.  Using the PKZIP Data Compression Library

Chapter 3.  Introduction

This part of the manual provides detailed guidance on how to use the PKZIP Data Compression Library (DCL) Version 1.5 for MVS at your installation. It is divided into chapters and it is recommended that you read all of this part of the manual before using the product.

The PKZIP DCL consists of a library containing two main entry points; one entry point (IMPLODE) provides an interface for the compression of data, and the other (EXPLODE) provides an interface for the decompression of data. In addition, two file handlers are provided for TSO and batch operation.  These file handlers may be replaced or supplemented by user written file handlers to provide the exact data handling facilities required at the installation.  Sample programs for batch and CICS use are shown in Part 3. Examples and copies are provided in the source library. 

The IMPLODE routine provides the user with the ability to compress a data stream, with file handlers reading and writing data at the request of the IMPLODE routine. The compressed data stream is compatible with the PKZIP Data Compression Library on other platforms. The IMPLODE routine can also provide the CRC of the compressed data so that it can (later) be compared with the CRC of the data when it is decompressed.

The EXPLODE routine provides the user with the ability to decompress a data stream, with file handlers reading and writing data at the request of the EXPLODE routine. The EXPLODE routine will read, and correctly expand, data streams compressed by the PKZIP Data Compression Library on other platforms. The EXPLODE routine can also provide the CRC of the decompressed data, so that it can be compared with that of the data before compression.

A program wishing to use the DCL calls the IMPLODE XE "Calling the IMPLODE routine"  or EXPLODE XE "Calling the EXPLODE routine"  entry points passing in a reference to the Read and Write File Handling Code.  The DCL calls each file handler to open the files and then begins to read data and process it.  Periodically the read or write file handlers are called.  Finally the read file handler returns a zero length, indicating no more data.  The DCL completes processing, calling the write file handler to write out any remaining data.  Each file handler is called with a close request after which the DCL returns control to the calling program.

Calling the Data Compression Library from Batch

 XE "Using DCL with a batch program" The interface is generally a 3 level hierarchy as follows:




The DCL is called with a standard parameter list which includes the names of the read and write file handlers (a name format call).  The DCL executes a LOAD for the file handlers, and calls them as required during the Implode or Explode process with a standard file handler parameter list.

Finally the read file handler returns a zero length, so the DCL completes work and returns to the original caller with a return code indicating success or failure.

In a variation of the name format call, the caller may call the DCL with the length of the file handler names set to X’80’, and then the address of the loaded file handler in the last four bytes of the name field.  This is the address format call.  In this case, the DCL does not need to LOAD the file handlers, otherwise the processing is the same. 

Calling the DCL from CICS

 XE "Using DCL with a CICS program" Under CICS however, the DCL does not call the file handlers directly because it does not have access to the context required for the CICS API.  For CICS the call-return format call is used to implement a 2 level hierarchy as shown below.  (This format can be used from batch programs if desired.)
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The file handler name length is set to X’81’.  This indicates that the DCL should return to the caller when it needs a file handler function to be performed, with a return code of 28.  An extra parameter is usually passed to identify a pointer to receive the address of the File Handler Parameter List.

When the DCL returns, the Calling program must check for a (28) file handler request.  The File Handler Parameter list should then addressed through the pointer passed originally, and the calling program can use any of the CICS command level services to perform the file handler function requested.  The caller then calls a special file handler return entry point to resume the DCL operation.

Note that if you choose the Call-Return format, you must use it for both file handlers.

The following chapters examine the interfaces in detail, and there are examples in COBOL for both types of interface in Part 3. Examples.

Important considerations when using the DCL

 XE "Link Edit" The DCL is link edited to the calling program.  The easiest way to ensure that the DCL module is available to the calling program is to add the DCL library to the SYSLIB concatenation of the link edit step of the compile or assembly JCL.

 XE "EBCDIC"

 XE "ASCII"

 XE "Translation"DCL is often used when transporting data between programs that use different character sets, for example, passing MVS data in EBCDIC to a PC program which uses ASCII.  DCL however does not convert the data from one form to another.  The program that supplies or writes the data, i.e. the file handler, must do this conversion.  While there are no translation facilities provided with DCL compression and decompression processing, the supplied file handlers can be used to perform this translation and can also be used as the basis of a user written file handler which will perform translation.  

Chapter 4.  The IMPLODE routine

The IMPLODE routine XE "IMPLODE routine"  is used to compress a data stream. When it is called by a user program to compress a data stream, it will obtain the data for compression from a read "file handler" supplied by the user, and will output the compressed data to a write "file handler" also supplied by the user. Control is not returned to the calling program until the entire data stream has been compressed (unless using the file handler call-return mechanism - see below).

Calling the IMPLODE routine

The IMPLODE XE "Calling the IMPLODE routine, parameters to the IMPLODE, results from the IMPLODE, assembler DSECT for parameters to the IMPLODE routine"  routine XE "Calling the IMPLODE routine"  is part of the DCL library supplied as part of the Data Compression Library Version 1.5 for MVS. The entry point is named IMPLODE, and it can either be linked in from the object version, or accessed via the supplied loadable module.

IMPLODE XE "Calling the IMPLODE routine, parameters to the IMPLODE, results from the IMPLODE, assembler DSECT for parameters to the IMPLODE routine"  uses the standard MVS linkage register conventions. When IMPLODE is called, the registers must be set up as follows:

	Register
	Usage

	R0
	Not used.

	R1
	Address of caller's parameter list (see parameters below for the format and contents of this parameter list).

	R2-12
	Not used.

	R13
	Address of caller's save area. This must be an area of store at least 72 bytes long which the IMPLODE can use for storing the caller's registers.

	R14
	Return address, to which the IMPLODE routine should return when data compression is complete.

	R15
	Address of the entry point of IMPLODE.


On return from the IMPLODE routine, all registers will be restored to their contents on entry, with the exception of register 15, which will contain a return code describing the result of the IMPLODE routine. The contents of this register are described in Results from the IMPLODE routine below.

Parameters to the IMPLODE routine

On entry to the IMPLODE XE "Calling the IMPLODE routine, parameters to the IMPLODE, results from the IMPLODE, assembler DSECT for parameters to the IMPLODE routine"  routine XE "IMPLODE Parameters" , register 1 must contain the address of a 9 word parameter list. This parameter list must have the following structure:

	Offset
	Name
	Usage

	Word 1 (+0)
	IMPLRDFH
	Read File Handler

	Word 2 (+4)
	IMPLRDDT
	Data to be passed to Read File Handler

	Word 3 (+8)
	IMPLWRFH
	Write File Handler

	Word 4 (+12)
	IMPLWRDT
	Data to be passed to Write File Handler

	Word 5 (+16)
	IMPLWKBF
	Address of IMPLODE work area

	Word 6 (+20)
	IMPLDCSZ
	Address of IMPLODE dictionary size

	Word 7 (+24)
	IMPLMODE
	Address of IMPLODE dictionary mode

	Word 8 (+28)
	IMPLFHPL
	Address of fullword to receive a pointer to the File Handler Parameter List

	Word 9 (+32)
	IMPLCRC
	Address of fullword to receive the CRC.


The contents of each of these parameters is as follows:

	IMPLRDFH
	This parameter contains the address of the specification of the Read File Handler, in one of the following formats:

Name format:
Byte 0 (1 byte length):
Length of name

Byte 1 (up to 8 bytes):
Name of Read File Handler.  Implode will issue an MVS LOAD macro to load the named program.

Address format:
Byte 0 (1 byte length):
X’80’

Bytes 1,2,3:

Unused

Bytes 4-7:

Address of the Read File Handler.

Call-Return format:
Byte 0 (1 byte length):
X’81’

Bytes 1-7:

Unused.

See Chapter 6. Writing File Handlers below for more details of File Handlers.

	IMPLRDDT
	This word is passed unchanged to the Read File Handler. It is typically the address of a data area to be used by the File Handler.

	IMPLWRFH
	This parameter contains the address of the specification of the Write File Handler, in one of the following formats:

Name format:
Byte 0 (1 byte length):
Length of name

Byte 1 (up to 8 bytes):
Name of Write File Handler. Implode will issue an MVS LOAD macro to load the named program.

Address format:
Byte 0 (1 byte length):
X’80’

Bytes 1,2,3:

Unused

Bytes 4-7:

Address of the Write File Handler.

Call-Return format:
Byte 0 (1 byte length):
X’81’

Bytes 1-7:

Unused.

See Chapter 6. Writing File Handlers below for more details of File Handlers.

	IMPLWRDT
	This word is passed unchanged to the Write File Handler. It is typically the address of a data area to be used by the File Handler.

	IMPLWKBF
	This word must contain the address of a 64 Kilobyte byte work area to be used by the IMPLODE routine. Data contained in this area will be destroyed.

	IMPLDCSZ
	This word contains the address of a word containing the dictionary size to be used by the IMPLODE routine. The dictionary size controls the speed of compression and the size of the compressed file. Valid options are:

1024
This dictionary size provides the greatest speed but produces the largest compressed file.

2048
This dictionary size provides a smaller compressed file, but will take slightly longer to process. This is the default when size is omitted.

4096
This dictionary size produces the smallest compressed file, but will take twice as long to process as the first option.

	IMPLMODE
	This word contains the address of a word containing the mode to be used by the IMPLODE routine. The mode is used by IMPLODE to determine the best compression for the type of data. Valid options are:

0
Binary data is to be compressed by the routine. This is normally the best option for general data, or for data which is being transferred to another platform.

1
ASCII data is to be compressed by the routine. Note that if this option is chosen the Read File Handler should ensure the data to be compressed is in ASCII for the best compression. In addition, if the data is to be decompressed on a non-MVS platform, or if the EXPLODE utility is to be used, it will probably be assumed that the data is in ASCII.  Note: This flag is used to optimize the compression only, DCL does not convert the input data to ASCII.  If this flag is set, DCL will compress ASCII text data more effectively.

	IMPLFHPL
	This parameter may be used by High Level Language programs.  It contains the address of a fullword (COBOL users - USAGE IS POINTER) which will receive a pointer to the File Handler Parameter List when using Call​‑Return format calls.

If the parameter is 0, no address will be returned.

	IMPLCRC
	This parameter may be used by calling programs which wish to receive the CRC (Cyclic Redundancy Check) of the compressed data. It contains the address of a fullword which will receive the CRC of the data before compression, when the compression has been completed.

If the parameter is 0, no CRC will be returned.

This is the last parameter. The top bit of this parameter should be set, following assembler conventions.


Results from the IMPLODE routine

On return from the IMPLODE XE "Calling the IMPLODE routine, parameters to the IMPLODE, results from the IMPLODE, assembler DSECT for parameters to the IMPLODE routine"  routine, register 15 will contain one of the following values XE "IMPLODE routine return codes" :

	0
	The IMPLODE routine has completed compression normally.

	4
	The dictionary size passed to the IMPLODE routine has an invalid value.

	8
	The compression mode passed to the IMPLODE routine has an invalid value.

	16
	The IMPLODE routine has indicated that compression of the specified file has been aborted. This is often caused by one of the file handlers indicating that it cannot process part of the file requested by the ZIP utility. Inspect output from the job log to determine the reason for the error, and correct it, if possible.

	20
	The IMPLODE routine is unable to load the Read File Handler.

	24
	The IMPLODE routine is unable to load the Write File Handler.

	28
	The IMPLODE routine requires a file handler function.  Register 1 contains the address of the File Handler parameter list.  After executing the file handler request the IMPLODE should be resumed by calling IMPLOD2.


Assembler DSECT for parameters to the IMPLODE routine

The following assembler DSECT XE "IMPLODE routine Assembler DSECT"  can be used for parameters to the IMPLODE XE "Calling the IMPLODE routine, parameters to the IMPLODE, results from the IMPLODE, assembler DSECT for parameters to the IMPLODE routine"  routine. It is provided on the installation tape in member IMPLODDS.

IMPLODDS
DSECT

IMPLRDFH
DS
A
Address Read File handler name

IMPLRDDT
DS
F
Data for Read File Handler

IMPLWRFH
DS
A
Address of Write File handler name

IMPLWRDT
DS
F
Data for Write File Handler

IMPLWKBF
DS
A
Address of work buffer

IMPLDCSZ
DS
A
Address of dictionary size

IMPLMODE
DS
A
Address of compression mode

IMPLBNRY
EQU
0
Binary data compression

IMPLASCI
EQU
1
ASCII text data compression

*

*
Results from IMPLODE (in Register 15) will have

*
the following values.

*

IMPLOK
EQU
0
OK

IMPLINDC
EQU
4
Invalid dictionary size

IMPLINMD
EQU
8
Invalid mode

IMPLABRT
EQU
16
Compression aborted

IMPLRDLD
EQU
20
Read File handler problem

IMPLWRLD
EQU
24
Write File Handler problem

IMPLFHAN
EQU
28
File Handler 'call', R1->FILEHDS

IMPLFHPL
DS
A
-> fullword to receive address

*


of file handler parameter list

*


for high-level languages, or 0

*


if not required.

IMPLCRC
DS
A
@ where CRC is to be placed




(0 if none)

Chapter 5.  The EXPLODE routine

The EXPLODE routine XE "EXPLODE routine"  is used to decompress a data stream which has been compressed by the IMPLODE routine. When it is called by a user program to decompress a data stream, it will obtain the data for decompression from a read "file handler" supplied by the user, and will output the decompressed data to a write "file handler" also supplied by the user. Control is not returned to the calling program until the entire data stream has been decompressed (unless using the file handler call-return mechanism - see below).

Calling the EXPLODE routine

The EXPLODE XE "Calling the EXPLODE routine, parameters to the EXPLODE, results from the EXPLODE, assembler DSECT for parameters to the EXPLODE routine"  routine XE "Calling the EXPLODE routine"  is part of the DCL library supplied as part of the Data Compression Library Version 1.5 for MVS. The entry point is named EXPLODE, and it can either be linked in from the object version, or accessed via the supplied loadable module.

EXPLODE uses the standard MVS linkage register conventions. When EXPLODE is called, the registers must be set up as follows:

	Register
	Usage

	R0
	Not used.

	R1
	Address of caller's parameter list (see parameters below for the format and contents of this parameter list).

	R2-12
	Not used.

	R13
	Address of caller's save area. This must be an area of store at least 72 bytes long which the EXPLODE can use for storing the caller's registers.

	R14
	Return address, to which the EXPLODE routine should return when data compression is complete.

	R15
	Address of the entry point of EXPLODE.


On return from the EXPLODE routine, all registers will be restored to their contents on entry, with the exception of register 15, which will contain a return code describing the result of the EXPLODE routine. The contents of this register are described in Results from the EXPLODE routine below.

Parameters to the EXPLODE routine

On entry to the EXPLODE XE "Calling the EXPLODE routine, parameters to the EXPLODE, results from the EXPLODE, assembler DSECT for parameters to the EXPLODE routine"  routine XE "EXPLODE Parameters" , register 1 must contain the address of a 7 word parameter list. This parameter list must have the following structure:

	Offset
	Name
	Usage

	Word 1 (+0)
	EXPLRDFH
	Read File Handler

	Word 2 (+4)
	EXPLRDDT
	Data to be passed to Read File Handler

	Word 3 (+8)
	EXPLWRFH
	Write File Handler

	Word 4 (+12)
	EXPLWRDT
	Data to be passed to Write File Handler

	Word 5 (+16)
	EXPLWKBF
	Address of EXPLODE work area

	Word 6 (+20)
	EXPLFHPL
	Address of fullword to receive a pointer to the File Handler Parameter List

	Word 7 (+24)
	EXPLCRC
	Address of a fullword to receive the CRC.


The contents of each of these parameters is as follows:

	EXPLRDFH
	This parameter contains the address of the specification of the Read File Handler, in one of the following formats:

Name format:
Byte 0 (1 byte length):
Length of name

Byte 1 (up to 8 bytes):
Name of Read File Handler.  Explode will issue an MVS LOAD macro to load the named program.

Address format:
Byte 0 (1 byte length):
X’80’

Bytes 1,2,3:

Unused

Bytes 4-7:

Address of the Read File Handler.

Call-Return format:
Byte 0 (1 byte length):
X’81’

Bytes 1-7:

Unused.

See Chapter 6. Writing File Handlers below for more details of File Handlers.

	EXPLRDDT
	This word is passed unchanged to the Read File Handler. It is typically the address of a data area to be used by the File Handler.

	EXPLWRFH
	This parameter contains the address of the specification of the Write File Handler, in one of the following formats:

Name format:
Byte 0 (1 byte length):
Length of name

Byte 1 (up to 8 bytes):
Name of Write File Handler.  Explode will issue an MVS LOAD macro to load the named program.

Address format:
Byte 0 (1 byte length):
X’80’

Bytes 1,2,3:

Unused

Bytes 4-7:

Address of the Write File Handler.

Call-Return format:
Byte 0 (1 byte length):
X’81’

Bytes 1-7:

Unused.

See Chapter 6. Writing File Handlers below for more details of File Handlers.

	EXPLWRDT
	This word is passed unchanged to the Write File Handler. It is typically the address of a data area to be used by the File Handler.

	EXPLWKBF
	This word must contain the address of a 32 Kilobyte byte work area to be used by the EXPLODE routine. Data contained in this area will be destroyed.

	EXPLFHPL
	This parameter may be used by High Level Language programs.  It contains the address of a fullword (COBOL users - USAGE IS POINTER) which will receive a pointer to the File Handler Parameter List when using Call​‑Return format calls.

	EXPLCRC
	This parameter may be used by calling programs which wish to receive the CRC (Cyclic Redundancy Check) of the compressed data. It contains the address of a fullword which will receive the CRC of the data after decompression, when the decompression has been completed.

If the parameter is 0, no CRC will be returned.

This is the last parameter. The top bit of this parameter should be set, following assembler conventions.


Results from the EXPLODE routine

On return from the EXPLODE XE "Calling the EXPLODE routine, parameters to the EXPLODE, results from the EXPLODE, assembler DSECT for parameters to the EXPLODE routine"  routine XE "EXLODE routine return codes" , register 15 will contain one of the following values:

	0
	The EXPLODE routine has completed compression normally.

	4
	The dictionary size found by the EXPLODE routine has an invalid value.

	8
	The compression mode found by the EXPLODE routine has an invalid value.

	12
	The EXPLODE routine has detected invalid data in the compressed data stream (i.e. data which cannot be decompressed into a valid value).

	16
	The EXPLODE routine has indicated that compression of the specified file has been aborted. This is often caused by one of the file handlers indicating that it cannot process part of the file requested by the ZIP utility. Inspect output from the job log to determine the reason for the error, and correct it, if possible.

	20
	The EXPLODE routine is unable to load the Read File Handler.

	24
	The EXPLODE routine is unable to load the Write File Handler.

	28
	The EXPLODE routine requires a file handler function.  Register 1 contains the address of the File Handler parameter list.  After executing the file handler request the EXPLODE should be resumed by calling EXPLOD2.


Assembler DSECT for parameters to the EXPLODE routine

The following assembler DSECT XE "EXPLODE routine Assembler DSECT"  can be used for parameters to the EXPLODE XE "Calling the EXPLODE routine, parameters to the EXPLODE, results from the EXPLODE, assembler DSECT for parameters to the EXPLODE routine"  routine. It is provided on the installation tape in member EXPLODDS.

EXPLODDS
DSECT

EXPLRDFH
DS
A
Address of Read File handler name

EXPLRDDT
DS
F
Data for Read File Handler

EXPLWRFH
DS
A
Address of Write File handler name

EXPLWRDT
DS
F
Data for Write File Handler

EXPLWKBF
DS
A
Address of work buffer

*

*
Results from EXPLODE (in Register 15 will have

*
the following values.

*

EXPLOK
EQU
 0
OK

EXPLINDC
EQU
 4
Invalid dictionary size

EXPLINMD
EQU
 8
Invalid mode

EXPLDATA
EQU
 12
Invalid data detected

EXPLABRT
EQU
 16
Compression aborted

EXPLRDLD
EQU
 20
Read File handler problem

EXPLWRLD
EQU
 24
Write File Handler problem

EXPLFHAN
EQU
 28
File Handler 'call', R1->FILEHDS

EXPLFHPL
DS
 A
-> fullword to receive address

*


of file handler parameter list

*


for high-level languages, or 0

*


if not required.

IMPLCRC
DS
A
@ where CRC is to be placed




(0 if none)

Chapter 6.  Writing File Handlers

This chapter gives details on the interface between the IMPLODE and EXPLODE routines and the various file handlers XE "File Handler Interface, Read File Handler considerations, Write File Handler considerations, assembler DSECT for File Handler parameters" 

 XE "File Handler Overview"  which they use to read and write data. Note that the same interface is used for both Read File Handlers and Write File Handlers - the operation code is used to define the operation that the File Handler is required to perform.

A file handler will generally be a separate program, but may be handled by routines in the program calling the DCL.  The latter method is used under CICS with the Call-Return mechanism described in Calling the Data Compression Library in Chapter 3.

File handlers are written for the specific purposes required by an individual application. However, two file handlers have been supplied for reading from, or writing to, sequential files. These file handlers are described in Chapter 7.  Using Supplied File Handlers.

File Handler Interface

There are three ways of supplying a file handler to the DCL:

Name format XE "Name format " :
In the simplest case, the name is supplied, and the DCL will use an MVS LOAD macro to load each of the two file handlers (Read and Write) and obtain the address of their entry points whilst it is initializing.

Address Format XE "Address format" :
The name length is set to X’80’, and the address of the file handler entry point is passed in the last 4 bytes of the ‘name’.  This is useful where it is not appropriate for the DCL to issue a LOAD - under the CICS TP monitor for example.  The DCL calls the file handler in the same way as with the name format.  The calling program must have already loaded the file handler, or the address may be an entry point in the calling program.

Call-Return format XE "Call-Return format" :
The name length is set to X’81’.  No other information is passed.  When the DCL wishes to perform a ‘File Handler Call’ it will return with the value 28.  This return code means that the parameter list addressed by register 1 contains a file handler request.  Once the request is complete the DCL should be resumed at the IMPLOD2 (for implode) or EXPLOD2 (for explode) entry point.  

Using this scheme the file handler code can be build into the calling program (or anywhere else) if desired.  This method is used under CICS to allow the calling program to use the CICS API services to provide the file handling functions. 

The DCL will request that the File Handler initialize, using an "Open File Handler" call of the relevant type. It will then perform a series of data calls, followed by a "Close File Handler" call.

When calling File Handlers, the DCL uses standard MVS linkage register conventions, defined below, so that they can be written in high level languages such as COBOL, PL/1, etc. When a File Handler is called, the registers will be set up as follows:

	R0
	Undefined

	R1
	Address of parameter list from Data Compression Library.

	R2-12
	Undefined

	R13
	Address of Data Compression Library's 72 byte register save area

	R14
	Return address to Data Compression Library

	R15
	Entry point address of the File Handler


On return, the registers should be set up exactly as on entry.

On entry to a File Handler, register 1 contains the address of a parameter list. This parameter list consists of 7 fullwords, which will contain the data as explained in the following sections:

Word 1 (offset 0)  Operation type address

This parameter gives the address of a fullword that contains a value giving the type of operation to be performed by the File Handler. It can take one of the following values:

	Value
	Usage

	0
	Open file handler for reading.

At the end of this operation, the File Handler will expect to be able to read data at will.

	4
	Open file handler for writing.

At the end of this operation, the File Handler will expect to be able to write data as and when necessary.

	8
	Read data

At the end of this operation, the File Handler will expect the required data to have been read and placed in its buffers.

Note that the Data Compression Library will expect blocks of data that do not necessarily correspond with records read from files. In this case, the Read File Handler must arrange to keep the unused data until the next Read Data call. 

	12
	Write data

At the end of this operation, the File Handler should have stored all the data passed by the Data Compression Library.

Note that if the data does not match the record size required by a particular file, the File Handler may store the data in store until a further Write Data operation or Close File Handler operation, is requested.

	16
	Close file handler for reading

At the end of this operation, the File Handler must have completely closed the input file.

	20
	 Close file handler for writing

At the end of this operation, the File Handler must have written all remaining data and have completely closed the output file.


Word 2 (offset 4) User Data XE "User Data" 
This parameter contains the fullword of data passed by the caller of the Data Compression Library for this File Handler when the Data Compression Library routine was originally called. This is very often an address of relevant data for the File Handler, but may be any data that is required.

Word 3 (offset 8) Compression mode address XE "Compression mode address" 
This parameter gives the address of a fullword giving the compression mode in which the data is being (or has been) compressed. This parameter is not valid for the "Open" operations. It can take one of the following values:

	0
	Binary data is being compressed or decompressed. This is normally the best option for general data, or for data which is being transferred to another platform.

	1
	ASCII data is being compressed or decompressed. Note that if this option is chosen, it is usual for the Read File Handler should ensure the data to be compressed is in ASCII for the best compression. If this option is chosen, the Write File Handler may wish to translate ASCII data into EBCDIC, to ensure that the data is compatible across platforms.


Word 4 (offset 12) Buffer address XE "Buffer address" 
This parameter, which is only valid for Read Data or Write Data operations, gives the address of the buffer where the data that has been read is to be placed, or which contains the data to be written.

Note that for a Write Data operation, the data in this buffer must not be altered, even if some form of translation is necessary before it is written.

Word 5 (offset 16) Buffer size address XE "Buffer size address" 
This parameter, which is only valid for Read Data or Write Data operations, gives the address of a fullword containing the buffer size.

For a Read Data operation, this size is the maximum amount of data which can be placed into the buffer. The File Handler should attempt to fill the complete buffer, if at all possible, storing any data which will not fit until it is called again. It should be noted that for compression, the Read File handler will be repeatedly called until the original buffer is completely filled.

For a Write Data operation, this size is the amount of data in the buffer that is to be written.

Word 6 (offset 20) Buffer size amount address XE "Buffer size amount address" 
This parameter, which is only valid for Read Data or Write Data operations, gives the address of a fullword where the File Handler must place the amount of data which has actually been transferred.

For a Read Data operation, this must be the amount of data which has been transferred into the buffer. If there is no more data to be compressed, this value must be set to zero.

For a Write Data operation, this must be the same value as was in the original buffer size.

Word 7 (offset 24) Result address XE "Result address" 
This parameter, which is valid for all operations, contains the address of a fullword where the File Handler must place the result of the operation.

For a successful operation, this value must be set to zero, otherwise it must be set to non-zero.

Read File Handler considerations

The following points should be considered when a Read File Handler XE "Read File Handler considerations"  is being designed:

SYMBOL 183 \f "Symbol" \s 10 \h
Data should be read up to the limit of the buffer that is passed. Any data that has been read that will not fit in the available buffer should be stored until the next Read Data operation is requested.

SYMBOL 183 \f "Symbol" \s 10 \h
If data is to be transformed in some way (e.g. translation from EBCDIC to ASCII,  addition of record delimiters, etc.), this should be done by the Read File Handler before control is returned to the caller. Such data transformation should not be attempted in the buffer that is passed.

SYMBOL 183 \f "Symbol" \s 10 \h
On decompression, it may be found that not all data that has been read is required by the EXPLODE routine. This often happens when decompressing data from a fixed length file, and means that the routine has detected the internal end of data marker before all the data has been requested.

SYMBOL 183 \f "Symbol" \s 10 \h
If, on decompression, the EXPLODE routine requests data, and no more is available, it should be assumed that the compressed data stream is corrupt or incomplete. A suitable non-zero result should be returned to the caller in this case.

SYMBOL 183 \f "Symbol" \s 10 \h
No assumptions should be made as to the relative frequency of calls to the Read and Write File Handlers, these will be made as required by the particular combination of compression mode, dictionary size and the actual data to be compressed. This consideration may be especially necessary where data is being compressed to, or decompressed from a direct communications link.

SYMBOL 183 \f "Symbol" \s 10 \h
General purpose Read and Write File Handlers may be designed and implemented. These File Handlers should use the Open/Close operations to determine the particular mode in which they are operating.

Write File Handler considerations

The following points should be considered when a Write File Handler XE "Write File Handler considerations"  is being designed:

SYMBOL 183 \f "Symbol" \s 10 \h
All data that is being written must be moved out of the caller's buffers before a return is made to the caller. The File Handler must store any data that cannot be written at once (e.g. in fixed record or block files) until the next Write Data operation is requested.

SYMBOL 183 \f "Symbol" \s 10 \h
At the end of the compression/decompression operation, any unwritten data must be output before the file is closed and return made to the caller. No further calls will be made to a File Handler after the "close" operation is requested.

SYMBOL 183 \f "Symbol" \s 10 \h
On decompression, any data transformation, e.g. removal of delimiters, translation from ASCII to EBCDIC, must be performed before the decompressed data is written. Any such data transformation must not be carried out in the caller's buffer, as otherwise data corruption is likely.

SYMBOL 183 \f "Symbol" \s 10 \h
All data passed must be written. If, at the end of the compression or decompression operation, there is any data that cannot be written because there is insufficient data for the record or block size, this data may be padded. Such padding must not be performed other than at the end of the file, as data corruption will otherwise occur.

SYMBOL 183 \f "Symbol" \s 10 \h
No assumptions should be made as to the relative frequency of calls to the Read and Write File Handlers, these will be made as required by the particular combination of compression mode, dictionary size and the actual data to be compressed. This consideration may be especially necessary where data is being compressed to, or decompressed from a direct communications link.

SYMBOL 183 \f "Symbol" \s 10 \h
General purpose Read and Write File Handlers may be designed and implemented. These File Handlers should use the Open/Close operations to determine the particular mode in which they are operating.

Assembler DSECT for File Handler parameters

The following assembler DSECT XE "Assembler DSECT for File Handler parameters"  can be used by File Handlers when being called by the Data Compression Library, to give the structure of the parameter area. It is also provided on the installation tape in member FILEHDS.

FILEHDS
DSECT

FHOPTYPE
DS
A
Address of operation type

FHOPOPRD
EQU
0
Open file handler for reading

FHOPOPWR
EQU
4
Open file handler for writing

FHOPREAD
EQU
8
Read data

FHOPWRIT
EQU
12
Write data

FHOPCLRD
EQU
16
Close file handler for reading

FHOPCLWR
EQU
20
Close file handler for writing

FHCLDATA
DS
F
Data passed on unchanged

FHMODE
DS
A
Address of current mode

FHBUFFER
DS
A
Address of buffer to use

FHBFFRSZ
DS
A
Address of size of buffer

FHLENGTH
DS
A
Address where amount of data

*


read/written to be placed

FHRESULT
DS
A
Address where result to be

*


placed

Chapter 7.  Using Supplied File Handlers

 XE "Using Supplied File Handlers" In addition to the Data Compression Library, two companion File Handlers are supplied. These file handlers will read data from, or write data to a single sequential dataset or a single member of a PDS under TSO or BATCH operation.  This chapter describes how they may be used, and the interface that may be used to call them.

See Example 4. COBOL CICS sample program for an example of file handling under CICS.

Sequential Read File Handler, PKFHFSEQ

 XE "PKFHFSEQ, Interface PKFHFSEQ" 

 XE "Single sequential dataset file handler(read)" This Read File Handler will read data from a single sequential dataset. This data may be either the uncompressed data, or the compressed data stream - the uncompressed data can be transformed, if required, by the use of suitable parameters.

The dataset from which this file handler is to obtain its data is described by the use of a SYSZIPIN DD statement in the JCL for the program containing this File Handler.

Note that PKFHFSEQ is named to indicate PKzip File Handler for data read From a SEQuential file.

Interface to PKFHFSEQ

 XE "PKFHFSEQ, Interface" The supplied Read File Handler, PKFHFSEQ is selected by quoting the name (PKFHFSEQ) to the IMPLODE or EXPLODE routines when they are called. In addition, the Read File Handler Data parameter may be set to the address of a data area that is used by the Read File Handler for details of the transformations on the data which it is to perform and for statistics. Details of this data area are given below.

On calling the IMPLODE or EXPLODE procedure with the file handler PKFHFSEQ selected as the Read File Handler, the parameter "Data to be passed to the Read File Handler" must either be set to zero (in which case PKFHFSEQ will process as if no processing parameters have been given), or must be set to the address of a fullword aligned data area which has the following format:

Offset 0 bytes: Processing Flags XE "Read Processing flags" 
This is a 1 byte flag area which may take the following bit settings. The bit settings are additive, so that more than one may be in use at any one time. Note that when using this File Handler to read compressed data, it is usual for none of these flags to be set, as transforming the data before decompression is liable to greatly corrupt the data.

	X'80'
	After reading the data, translate it using the translation table supplied (see below) before passing it to the Data Compression Library.

	X'40'
	Perform processing according to the mode in which the data is being processed.

For BINARY mode, this implies no special processing.

For TEXT mode, this implies translation, and addition of CRLF at the end of each record.

	X'20'
	Before passing each record to the Data Compression Library, create a 4 byte ZDW (ZIP Data Word) at the head of each record containing the length of that record. This is mainly useful for variable length records, to allow the decompression routine to reconstitute the records exactly as in the original data file. Use of this parameter renders the compressed data stream incompatible with all other platforms.

	X'08'
	Before passing each record to the Data Compression Library, add a CR/LF sequence to the end of each record to make a record delimiter. This is used when textual data is being translated into ASCII, so that the end of the records can be determined. This will make textual data compatible with all other platforms.


Offset 1 byte: Reserved XE "Reserved (read)" 
This 3 byte data area is reserved.

Offset 4 bytes: Translation table address XE "Translation table address (read)" 
This is a 4 byte data area which contains the address of a translation table to be used by the file handler if the "Translate data" processing flag is set. If this area is set to zero, no translation is performed.

2 translation tables are supplied in both source and binary format. ASCII will translate data from EBCDIC to ASCII, EBCDIC will translate data from ASCII to EBCDIC.

Offset 8 bytes: Bytes transferred XE "Bytes transferred (read)" 
This is an 8 byte data area which is set, by the File Handler, to the binary number of bytes which were read by the File Handler during its operation.

Assembler DSECT for supplied File Handler data area

See the Sequential Write File Handler for information on the supplied DSECT, which may be used for both read and write processing.

Sequential Write File Handler, PKFHTSEQ

 XE "PKFHTSEQ, Interface to PKFHTSEQ" 

 XE "Single sequential dataset file handler(write)" This Write File Handler will write data from a single sequential dataset. This data may be either the uncompressed data, or the compressed data stream - the uncompressed data can be transformed, if required, by the use of suitable parameters.

The dataset to which this file handler will write its data is described by the use of a SYSZIP DD statement in the JCL for the program containing this File Handler.

Note that PKFHTSEQ is named to indicate PKzip File Handler for data written To a SEQuential file.

Interface to PKFHTSEQ

 XE "PKFHTSEQ, Interface" The supplied Write File Handler, PKFHTSEQ is selected by quoting the name (PKFHTSEQ) to the IMPLODE or EXPLODE routines when they are called. In addition, the Write File Handler Data parameter may be set to the address of a data area that is used by the Write File Handler for details of the transformations on the data which it is to perform and for statistics. Details of this data area are given below.

On calling the IMPLODE or EXPLODE procedure with the file handler PKFHTSEQ selected as the Write File Handler, the parameter "Data to be passed to the Write File Handler" must either be set to zero (in which case PKFHTSEQ will process as if no processing parameters have been given), or must be set to the address of a fullword aligned data area which has the following format:

Offset 0 bytes: Processing Flags XE "Write processing flags" 
This is a 1 byte flag area which may take the following bit settings. The bit settings are additive, so that more than one may be in use at any one time. Note that when using this File Handler to write compressed data, it is usual for none of these flags to be set, as transforming the data before decompression is liable to greatly corrupt the data.

	X'80'
	Before writing the data, translate it using the translation table supplied (see below).

	X'40'
	Perform processing according to the mode in which the data is being processed.

For BINARY mode, this implies no special processing.

For TEXT mode, this implies translation, and subtraction of CRLF from the end of each record.

	X'10'
	Use a 4 byte ZDW (ZIP Data Word) at the head of each record containing the length of the record to determine the length of that This is mainly useful for variable length records, to allow the decompression routine to reconstitute the records exactly as in the original data file. This parameter must only be used where the data was compressed from a File Handler which created ZDW records..

	X'04'
	Before writing each record, search for a CR/LF sequence at the end of each record as a record delimiter. This is used when textual data is being translated from ASCII, so that the end of the records can be determined. This is compatible with all other platforms.


Offset 1 byte: Reserved XE "Reserved (write)" 
This 3 byte data area is reserved.

Offset 4 bytes: Translation table address XE "Translation table address (write)" 
This is a 4 byte data area which contains the address of a translation table to be used by the file handler if the "Translate data" processing flag is set. If this area is set to zero, no translation is performed.

2 translation tables are supplied in both source and binary format. ASCII will translate data from EBCDIC to ASCII, EBCDIC will translate data from ASCII to EBCDIC.

Offset 8 bytes: Bytes transferred XE "Bytes transferred (write)" 
This is an 8 byte data area which is set, by the File Handler, to the binary number of bytes which were written by the File Handler during its operation.

Offset 12 bytes: Records truncated XE "Records truncated (write)" 
This is a 4 byte data area which is set, by the File Handler, to the binary number of records which were truncated by the File Handler during its operation. This normally occurs when outputting large records to a fixed length file.

Offset 16 bytes: Records expanded XE "Records expanded (write)" 
This is a 4 byte data area which is set, by the File Handler, to the binary number of records which were expanded by the File Handler during its operation. This normally occurs when outputting small records to a fixed length file. Each record is padded with X'40' for a TEXT mode decompression, or X'00' for a BINARY mode decompression.

Assembler DSECT for supplied File Handler data area

The following assembler DSECT can be used by programs when calling the Data Compression Library using the supplied File Handlers, to give the structure of the parameter area. It is also provided on the installation tape in member FHPROC.

FHPROC
DSECT

FHFLAGS
DS
XL1
Processing flags

FHTRANS
EQU
X'80'
Translate using supplied table

FHFRMODE
EQU
X'40'
Actions according to mode

FHADDZDW
EQU
X'20'
Add a ZDW before compression

FHSUBZDW
EQU
X'10'
Remove ZDW after expansion

FHADCRLF
EQU
X'08'
Add CRLF to records

FHSBCRLF
EQU
X'04'
Remove CRLF from records

FHTABLE
DS
A
Address of translation table

FHBYTES
DS
D
Number of bytes transferred

FHTRUNC
DS
F
Number of records truncated

FHEXPND
DS
F
Number of records expanded

Part 3.  Examples

Disclaimer

The sample programs presented in this section and included with the product are intended to demonstrate DCL functionality.   They do not represent a complete solution and may not work in some environments.  They should be used with discretion after verifying that they do perform satisfactorily in all situations in the target environment.  

Example 1. COBOL program for IMPLODE routine

 XE "COBZIP" The following code is an example COBOL program which calls the IMPLODE routine to create a compressed data file. It uses the example batch file handlers described in Examples 2 and 3. This program can be found on the installation tape in source member COBZIP.

       IDENTIFICATION DIVISION.

       PROGRAM-ID. COBZIP.

      ******************************************************************

      *                                                                *

      *  CALL THE ZIP IMPLODE FUNCTION. THE FILE HANDLER MODULES ARE   *

      *  CALLED COBIMPI AND COBIMPO FOR THE INPUT AND OUTPUT ROUTINES. *

      *  ALL SIMPLE STUFF INITIALLY, NO INPUT PARAMETERS.              *

      *                                                                *

      *  (C) TARGETFOUR LIMITED 1998                                   *

      *                                                                *

      ******************************************************************

      *                                                                *

      * VERSION   DATE    WHO          DESCRIPTION                     *

      * ------- --------  ---  --------------------------------------- *

      *  1.5/11 20/07/98  GMC    INITIAL VERSION                       *

      *                                                                *

      *                                                                *

      ******************************************************************

      *

       ENVIRONMENT DIVISION.

       INPUT-OUTPUT SECTION.

       FILE-CONTROL.

      *

      *  FILE SELECT STATEMENTS

      *    ZIPFILE IS THE VARIABLE LENGTH ZIPPED DATA

      *    UNZFILE IS FIXED LENGTH UNZIPPED DATA

      *

           COPY ZIPFILES.

           COPY UNZFILES.

      *

       DATA DIVISION.

       FILE SECTION.

      *

      *  FD STATEMENTS FOR THE ZIPFILE AND UNZFILE

      *

           COPY ZIPFILEF.

           COPY UNZFILEF.

      *

       WORKING-STORAGE SECTION.

       01  FILLER.

           05  FILLER                   PIC X(8) VALUE 'COBZIP  '.

           05  FILLER                   PIC X(1) VALUE ' '.

           05  FILLER                   PIC X(9) VALUE 'VERSION '.

           05  FILLER                   PIC X(8)

                                        VALUE '1.5/1'.

           05  FILLER                   PIC X(8)

                                        VALUE 'MVS/ESA'.

           05  FILLER                   PIC X(21)

                                        VALUE '(C) TARGETFOUR - 1993'.

           05  FILLER                   PIC X(1) VALUE ' '.

           05  FILLER                   PIC X(8) VALUE '20/07/93'.

           05  FILLER                   PIC X(8) VALUE '15:00:00'.

      *

      *  FILE STATUS FLAGS

      *

           COPY ZIPFILEX.

           COPY UNZFILEX.

      *

      *  PARAMETERS AND WORKAREAS FOR IMPLODE.

      *

       01  WS-VARIABLES.

           05  WS-READ-HANDLER.

               10  WS-READ-HANDLER-LEN  PIC X(1).

               10  FILLER               PIC X(8) VALUE 'COBIMPI'.

           05  WS-WRITE-HANDLER.

               10  WS-WRITE-HANDLER-LEN PIC X(1).

               10  FILLER               PIC X(8) VALUE 'COBIMPO'.

           05  WS-DICT-SIZE             PIC S9(8) COMP VALUE +1024.

           05  WS-LENGTH                PIC S9(4) COMP VALUE +8.

           05  WS-LENGTH-RED REDEFINES WS-LENGTH.

               10  FILLER               PIC X(1).

               10  WS-LENGTH-8          PIC X(1).

      *  MODE IS EITHER 1 FOR ASCII OR 0 FOR BINARY.

           05  WS-MODE                  PIC S9(8) COMP VALUE +0.

           05  WS-FHPL                  PIC S9(8) COMP VALUE +0.

           05  WS-CRC                   PIC S9(8) COMP VALUE +0.
           05  WS-PERCENT-CALC          PIC S9(6)V99 COMP VALUE +0.

           05  WS-PERCENTAGE            PIC ZZ9.99.

           05  WS-EDIT-READ             PIC ZZZZZZZ9.

           05  WS-EDIT-WRITE            PIC ZZZZZZZ9.

       01  WS-READ-HANDLER-DATA.

           05  FILLER                   PIC X(2)  VALUE LOW-VALUES.

           05  WS-BYTES-READ            PIC S9(8) COMP VALUE +0.

           05  FILLER                   PIC X(74) VALUE LOW-VALUES.

       01  WS-WRITE-HANDLER-DATA.

           05  FILLER                   PIC X(2)  VALUE LOW-VALUES.

           05  WS-BYTES-WRITTEN         PIC S9(8) COMP VALUE +0.

           05  FILLER                   PIC X(74) VALUE LOW-VALUES.

       01  WS-WORK-BUFFER.

           05  FILLER                   PIC X(32000) VALUE LOW-VALUES.

           05  FILLER                   PIC X(32000) VALUE LOW-VALUES.

           05  FILLER                   PIC X(1536) VALUE LOW-VALUES.

      *

       PROCEDURE DIVISION.

           SKIP3

       A00-MAINLINE SECTION.

      *****************************************************************

      *                                                               *

      *    FIRST OPEN THE FILES.                                      *

      *                                                               *

      *****************************************************************

      *

           OPEN INPUT UNZFILE.

           IF UNZFILES NOT EQUAL '00' THEN

             DISPLAY 'COBZIP - ERROR ' UNZFILES ' OPENING FILE UNZFILE'

                    UPON CONSOLE

             STOP RUN.

      *

           OPEN OUTPUT ZIPFILE.

           IF ZIPFILES NOT EQUAL '00' THEN

             DISPLAY 'COBZIP - ERROR ' ZIPFILES ' OPENING FILE ZIPFILE'

                    UPON CONSOLE

             CLOSE UNZFILE

             STOP RUN.

      *****************************************************************

      *                                                               *

      *    CALL IMPLODE, PASSING THE REQUIRED PARAMETERS.             *

      *                                                               *

      *****************************************************************

      *

           MOVE WS-LENGTH-8 TO WS-WRITE-HANDLER-LEN.

           MOVE WS-LENGTH-8 TO WS-READ-HANDLER-LEN.

           CALL 'IMPLODE' USING WS-READ-HANDLER

                                WS-READ-HANDLER-DATA

                                WS-WRITE-HANDLER

                                WS-WRITE-HANDLER-DATA

                                WS-WORK-BUFFER

                                WS-DICT-SIZE

                                WS-MODE

                                WS-FHPL

                                WS-CRC.

           IF RETURN-CODE EQUAL +0 THEN

             COMPUTE WS-PERCENT-CALC = WS-BYTES-WRITTEN * 100 /

                                       WS-BYTES-READ

             COMPUTE WS-PERCENTAGE = 100 - WS-PERCENT-CALC

             MOVE WS-BYTES-READ TO WS-EDIT-READ

             MOVE WS-BYTES-WRITTEN TO WS-EDIT-WRITE

             DISPLAY 'COBZIP - IMPLODE COMPLETE. ' WS-EDIT-READ

                     ' BYTES READ, ' WS-EDIT-WRITE ' BYTES WRITTEN. '

                     WS-PERCENTAGE '% COMPRESSION' UPON CONSOLE

           ELSE

             DISPLAY 'COBZIP - IMPLODED FAILURE. RC=' RETURN-CODE

                                                 UPON CONSOLE.

      *****************************************************************

      *                                                               *

      *    CLOSE THE FILES.                                           *

      *                                                               *

      *****************************************************************

      *

           CLOSE UNZFILE.

           IF UNZFILES NOT EQUAL '00' THEN

             DISPLAY 'COBZIP - ERROR ' UNZFILES 'CLOSING FILE UNZFILE'

                    UPON CONSOLE.

      *

           CLOSE ZIPFILE.

           IF ZIPFILES NOT EQUAL '00' THEN

             DISPLAY 'COBZIP - ERROR ' ZIPFILES 'CLOSING FILE ZIPFILE'

                    UPON CONSOLE.

           STOP RUN.

The following JCL may be used to run this program together with the example File Handlers.

//COBZIP   EXEC PGM=COBZIP

//STEPLIB  DD DISP=SHR,DSN=T4DCL.EI1511.LOADLIB 

//SYSPRINT DD SYSOUT=*

//SYSABEND DD SYSOUT=*

//SYSABOUT DD SYSOUT=*

//UNZFILE  DD DSN=T4DCL.V1511.LOADLIB(COBZIP),DISP=SHR

//ZIPFILE  DD DSN=T4DCL.V1511.ZIPTEST,DISP=(NEW,CATLG),

//         DCB=(RECFM=VB,LRECL=2052,BLKSIZE=23200),

//         UNIT=SYSDA,

//         SPACE=(CYL,(1,1),RLSE)

//*

Example 2. COBOL Read File Handler

 XE "COBIMPI" The following code is an example batch Read File Handler implemented in COBOL. The source code for this program can also be found on the installation tape in member COBIMPI.

       IDENTIFICATION DIVISION.

       PROGRAM-ID. COBIMPI.

      ******************************************************************

      *                                                                *

      *  IMPLODE INPUT FILE HANDLER.                                   *

      *                                                                *

      *  (C) TARGETFOUR LIMITED 1993                                   *

      *                                                                *

      ******************************************************************

      *                                                                *

      * VERSION   DATE    WHO          DESCRIPTION                     *

      * ------- --------  ---  --------------------------------------- *

      *  1.5/11 20/07/98  GMC    INITIAL VERSION                       *

      *                                                                *

      *                                                                *

      ******************************************************************

      *

       ENVIRONMENT DIVISION.

       INPUT-OUTPUT SECTION.

       FILE-CONTROL.

      *

      *  FILE SELECT STATEMENTS

      *    ZIPFILE IS THE VARIABLE LENGTH ZIPPED DATA

      *    UNZFILE IS FIXED LENGTH UNZIPPED DATA

      *

           COPY ZIPFILES.

           COPY UNZFILES.

      *

       DATA DIVISION.

       FILE SECTION.

      *

      *  FD STATEMENTS FOR THE ZIPFILE AND UNZFILE

      *

           COPY ZIPFILEF.

           COPY UNZFILEF.

      *

       WORKING-STORAGE SECTION.

       01  FILLER.

           05  FILLER                   PIC X(8) VALUE 'COBIMPI '.

           05  FILLER                   PIC X(1) VALUE ' '.

           05  FILLER                   PIC X(9) VALUE 'VERSION '.

           05  FILLER                   PIC X(8)

                                        VALUE '1.5/1'.

           05  FILLER                   PIC X(8)

                                        VALUE 'MVS/ESA'.

           05  FILLER                   PIC X(21)

                                        VALUE '(C) TARGETFOUR - 1998'.

           05  FILLER                   PIC X(1) VALUE ' '.

           05  FILLER                   PIC X(8) VALUE '20/07/93'.

           05  FILLER                   PIC X(8) VALUE '15:00:00'.

      *

      *  FILE STATUS FLAGS

      *

           COPY ZIPFILEX.

           COPY UNZFILEX.

      *

       01  WS-VARIABLES.

           05  WS-INPUT-BYTE            PIC S9(4) COMP.

           05  WS-OUTPUT-BYTE           PIC S9(4) COMP.

           05  WS-TIMES                 PIC S9(4) COMP.

           05  WS-EOF                   PIC X    VALUE LOW-VALUES.

      *

       LINKAGE SECTION.

       01  FHOPTYPE                     PIC S9(8) COMP.

       01  FHCLDATA.

           05  FHCLDATA-REMAINING-COUNT PIC S9(4) COMP.

           05  FHCLDATA-BYTES-READ      PIC S9(8) COMP.

           05  FILLER                   PIC X(74).

       01  FHMODE                       PIC S9(8) COMP.

       01  FHBUFFER.

           05  FHBUFFER-BYTE            PIC X(1) OCCURS 4096.

       01  FHBFFRSZ                     PIC S9(8) COMP.

       01  FHLENGTH                     PIC S9(8) COMP.

       01  FHRESULT                     PIC S9(8) COMP.

      *

       PROCEDURE DIVISION USING FHOPTYPE FHCLDATA FHMODE FHBUFFER

                                FHBFFRSZ FHLENGTH FHRESULT.

           SKIP3

       A100-MAIN SECTION.

      *****************************************************************

      *                                                               *

      *    CHECK THE OPERATION TYPE AND PERFORM THE NECESSARY ROUTINE.*

      *                                                               *

      *****************************************************************

      *

           IF FHOPTYPE EQUAL +0 THEN

             PERFORM B100-OPEN-ROUTINE

           ELSE

      *

           IF FHOPTYPE EQUAL +16 THEN

             PERFORM C100-CLOSE-ROUTINE

           ELSE

      *

           IF FHOPTYPE EQUAL +8 THEN

             PERFORM D100-READ-ROUTINE

             IF FHRESULT EQUAL +0 THEN

               ADD FHLENGTH TO FHCLDATA-BYTES-READ.

      *

           GOBACK.

      *

      *

       B100-OPEN-ROUTINE SECTION.

      *****************************************************************

      *                                                               *

      *  SIMPLY INITIALISE OUR CONTROL STORAGE                        *

      *                                                               *

      *****************************************************************

      *

           MOVE +0 TO FHCLDATA-REMAINING-COUNT.

           MOVE +0 TO FHCLDATA-BYTES-READ.

           MOVE +0 TO FHRESULT.

       B100-EXIT.

           EXIT.

      *

      *

       C100-CLOSE-ROUTINE SECTION.

      *****************************************************************

      *                                                               *

      *  NULL PROCESSING IN THIS CASE                                 *

      *                                                               *

      *****************************************************************

      *

           MOVE +0 TO FHRESULT.

       C100-EXIT.

           EXIT.

      *

      *

       D100-READ-ROUTINE SECTION.

      *****************************************************************

      *                                                               *

      *  FIRST MOVE ANY OUTSTANDING DATA (BASED UPON REMAINING COUNT).*

      *  NEXT READ RECORDS, MOVING TO FHBUFFER UNTIL EITHER           *

      *       FHBUFFER FULL OR END OF FILE.                           *

      *                                                               *

      *****************************************************************

      *

           MOVE +0 TO WS-INPUT-BYTE.

           MOVE +0 TO WS-OUTPUT-BYTE.

      *

      *  PROCESSING ANY REMAINING DATA FIRST

      *

           IF FHCLDATA-REMAINING-COUNT NOT EQUAL +0 THEN

             COMPUTE WS-INPUT-BYTE = 80 - FHCLDATA-REMAINING-COUNT

             PERFORM E100-MOVE-DATA

             IF WS-OUTPUT-BYTE NOT LESS THAN FHBFFRSZ THEN

               MOVE WS-OUTPUT-BYTE TO FHLENGTH

               COMPUTE FHCLDATA-REMAINING-COUNT = 80 - WS-INPUT-BYTE

               GO TO D100-EXIT.

      *

      *  READ IN NEW RECORDS UNTIL END OF FILE OR BUFFER FULL

      *

           PERFORM F100-READ-NEXT UNTIL WS-EOF EQUAL HIGH-VALUES OR

                             WS-OUTPUT-BYTE NOT LESS THAN FHBFFRSZ.

      *

      *  TELL IMPLODE HOW MUCH DATA WE'VE READ AND KEEP TRACK

      *  OF REMAINING COUNT

      *

           MOVE WS-OUTPUT-BYTE TO FHLENGTH.

           COMPUTE FHCLDATA-REMAINING-COUNT = 80 - WS-INPUT-BYTE.

           MOVE +0 TO FHRESULT.

       D100-EXIT.

           EXIT.

      *

      *

       E100-MOVE-DATA SECTION.

      *****************************************************************

      *                                                               *

      *  MOVE DATA FROM UNZIP-RECORD TO FHBUFFER BASED UPON           *

      *    WS-INPUT-BYTE - IDENTIFIES CURRENT POSITION IN INPUT BUFFER*

      *    WS-OUTPUT-BYTE - IDENTIFIES CURRENT OUTPUT POSITION        *

      *                                                               *

      *****************************************************************

      *

      *  CALCULATE IF WE HAVE ENOUGH ROOM FOR REMAINING DATA

      *  IF NOT ADJUST AMOUNT TO MOVE ACCORDINGLY

      *

           COMPUTE WS-TIMES = WS-OUTPUT-BYTE + 80 -

                                          WS-INPUT-BYTE.

           IF WS-TIMES GREATER THAN FHBFFRSZ THEN

             COMPUTE WS-TIMES = FHBFFRSZ - WS-OUTPUT-BYTE

           ELSE

             COMPUTE WS-TIMES = 80 - WS-INPUT-BYTE.

      *

           PERFORM WS-TIMES TIMES

             ADD +1 TO WS-INPUT-BYTE

             ADD +1 TO WS-OUTPUT-BYTE

             MOVE UNZIP-RECORD-BYTE(WS-INPUT-BYTE) TO

                  FHBUFFER-BYTE(WS-OUTPUT-BYTE)

           END-PERFORM.

      *

       E100-EXIT.

           EXIT.

      *

      *

       F100-READ-NEXT SECTION.

      *****************************************************************

      *                                                               *

      *  READ IN A RECORD.                                            *

      *  IF END-OF-FILE SET FLAG AND EXIT.                            *

      *  IF NOT EOF MOVE DATA TO BUFFER.                              *

      *                                                               *

      *****************************************************************

      *

      *  READ NEXT RECORD

      *

           READ UNZFILE AT END

             MOVE HIGH-VALUE TO WS-EOF

             GO TO F100-EXIT.

           MOVE +0 TO WS-INPUT-BYTE.

           PERFORM E100-MOVE-DATA.

      *

       F100-EXIT.

           EXIT.

Example 3. COBOL Write File Handler

 XE "COBIMPO" The following code is an example batch Write File Handler implemented in COBOL. The source code for this program can also be found on the installation tape in member COBIMPO.

       IDENTIFICATION DIVISION.

       PROGRAM-ID. COBIMPO.

      ******************************************************************

      *                                                                *

      *  IMPLODE OUTPUT FILE HANDLER.                                  *

      *                                                                *

      *  (C) TARGETFOUR LIMITED 1993                                   *

      *                                                                *

      ******************************************************************

      *                                                                *

      * VERSION   DATE    WHO          DESCRIPTION                     *

      * ------- --------  ---  --------------------------------------- *

      *  1.5/11 20/07/98  GMC    INITIAL VERSION                       *

      *                                                                *

      *                                                                *

      ******************************************************************

      *

       ENVIRONMENT DIVISION.

       INPUT-OUTPUT SECTION.

       FILE-CONTROL.

      *

      *  FILE SELECT STATEMENTS

      *    ZIPFILE IS THE VARIABLE LENGTH ZIPPED DATA

      *    UNZFILE IS FIXED LENGTH UNZIPPED DATA

      *

           COPY ZIPFILES.

           COPY UNZFILES.

      *

       DATA DIVISION.

       FILE SECTION.

      *

      *  FD STATEMENTS FOR THE ZIPFILE AND UNZFILE

      *

           COPY ZIPFILEF.

           COPY UNZFILEF.

      *

       WORKING-STORAGE SECTION.

       01  FILLER.

           05  FILLER                   PIC X(8) VALUE 'COBIMPO '.

           05  FILLER                   PIC X(1) VALUE ' '.

           05  FILLER                   PIC X(9) VALUE 'VERSION '.

           05  FILLER                   PIC X(8)

                                        VALUE '1.5/1'.

           05  FILLER                   PIC X(8)

                                        VALUE 'MVS/ESA'.

           05  FILLER                   PIC X(21)

                                        VALUE '(C) TARGETFOUR - 1998'.

           05  FILLER                   PIC X(1) VALUE ' '.

           05  FILLER                   PIC X(8) VALUE '20/07/98'.

           05  FILLER                   PIC X(8) VALUE '15:00:00'.

      *

      *  FILE STATUS FLAGS

      *

           COPY ZIPFILEX.

           COPY UNZFILEX.

      *

       01  WS-VARIABLES.

           05  WS-INPUT-BYTE            PIC S9(4) COMP.

           05  WS-OUTPUT-BYTE           PIC S9(4) COMP.

           05  WS-TIMES                 PIC S9(4) COMP.

           05  WS-EOF                   PIC X    VALUE LOW-VALUES.

      *

       LINKAGE SECTION.

       01  FHOPTYPE                     PIC S9(8) COMP.

       01  FHCLDATA.

           05  FHCLDATA-REMAINING-COUNT PIC S9(4) COMP.

           05  FHCLDATA-BYTES-WRITTEN   PIC S9(8) COMP.

           05  FILLER                   PIC X(74).

       01  FHMODE                       PIC S9(8) COMP.

       01  FHBUFFER.

           05  FHBUFFER-BYTE            PIC X(1) OCCURS 2048.

       01  FHBFFRSZ                     PIC S9(8) COMP.

       01  FHLENGTH                     PIC S9(8) COMP.

       01  FHRESULT                     PIC S9(8) COMP.

      *

       PROCEDURE DIVISION USING FHOPTYPE FHCLDATA FHMODE FHBUFFER

                                FHBFFRSZ FHLENGTH FHRESULT.

           SKIP3

       A100-MAIN SECTION.

      *****************************************************************

      *                                                               *

      *    CHECK THE OPERATION TYPE AND PERFORM THE NECESSARY ROUTINE.*

      *                                                               *

      *****************************************************************

      *

           IF FHOPTYPE EQUAL +4 THEN

             PERFORM B100-OPEN-ROUTINE

           ELSE

      *

           IF FHOPTYPE EQUAL +20 THEN

             PERFORM C100-CLOSE-ROUTINE

           ELSE

      *

           IF FHOPTYPE EQUAL +12 THEN

             PERFORM D100-WRITE-ROUTINE.

      *

           GOBACK.

      *

      *

       B100-OPEN-ROUTINE SECTION.

      *****************************************************************

      *                                                               *

      *  SIMPLY INITIALISE OUR CONTROL STORAGE                        *

      *                                                               *

      *****************************************************************

      *

           MOVE +0 TO FHCLDATA-REMAINING-COUNT.

           MOVE +0 TO FHCLDATA-BYTES-WRITTEN.

           MOVE +0 TO FHRESULT.

       B100-EXIT.

           EXIT.

      *

      *

       C100-CLOSE-ROUTINE SECTION.

      *****************************************************************

      *                                                               *

      *  NULL PROCESSING IN THIS CASE                                 *

      *                                                               *

      *****************************************************************

      *

           MOVE +0 TO FHRESULT.

       C100-EXIT.

           EXIT.

      *

      *

       D100-WRITE-ROUTINE SECTION.

      *****************************************************************

      *                                                               *

      *  MOVE ALL DATA TO THE WRITE BUFFER                            *

      *  WRITE THE RECORD.                                            *

      *                                                               *

      *****************************************************************

           MOVE FHBUFFER TO ZIP-RECORD.

           MOVE FHBFFRSZ TO ZIP-RECORD-LENGTH.

           WRITE ZIP-RECORD.

           IF ZIPFILES NOT EQUAL '00' THEN

             DISPLAY 'COBIMPO - ERROR ' ZIPFILES ' WRITING TO ZIPFILE'

                                  UPON CONSOLE

             MOVE +4 TO FHRESULT

           ELSE

             ADD FHBFFRSZ TO FHCLDATA-BYTES-WRITTEN

             MOVE FHBFFRSZ TO FHLENGTH

             MOVE +0 TO FHRESULT.

       D100-EXIT.

           EXIT.

Example 4. COBOL CICS sample program

General Description

The VS COBOL II sample program DCLCSAMP demonstrates IMPLODE and EXPLODE processing using the Data Compression Library under CICS.  The program uses the Call-Return mechanism to provide file handling for the DCL using the CICS Application Programming Interface.  An overview of the program structure and call mechanism is in Calling the DCL from CICS in Chapter 3.

The DCL runs in AMODE 31 because the implode buffer used is larger than 32K bytes.  The CICS application must also be linked with AMODE 31.
The program processes ‘sub-files’ in a Key Sequenced Data Set ‘TFSTORE’.  A sub-file is simply a series of records in the KSDS with an 8 byte key consisting of a common 4 character prefix and a 4 byte binary sequence number.  For example, here is a 3 record sub-file called ‘FRED’.

	Key
	Data

	FRED
	0001
	The computing world has undergone a revolution 

	FRED
	0002
	since the publication of the C Programming 

	FRED
	0003
	Language in 1978.  Big computers are much bigger



DCLCSAMP should handle any KSDS record length up to 512 bytes (including the 8 byte key), but the test system used 80 bytes as a convenient size.  See Sample TFSTORE Processing below for sample code to define and copy files to and from ‘TFSTORE’.

The program is invoked with the Transaction Code (DCLS) and three parameters:

DCLS I|E READ WRIT

I|E
The first parameter is I or E.
I for Implode
E for Explode

READ
The second parameter is the 4 byte key of the subfile to be read.

WRIT
The second parameter is the 4 byte key of the subfile to be written.

As the program runs, it will display progress reports on the screen.  At the end of the run the program displays a summary of the bytes and records read and written, together with the start time, end time and elapsed time.

Disclaimer

The sample program has been tested using CICS 4.1 and is intended to demonstrate DCL processing under CICS.  However it does not represent a complete solution to a CICS DCL application, and the file handling code is designed for simplicity rather than performance.  Although the use of a KSDS is convenient for a sample application, exploding files is slower than imploding files due to the overhead of creating new keys in the KSDS when writing records.

CICS Definitions

 XE "CICS Sample Definitions" Here is a sample CSD definition for TFSTORE:

DEFINE

    FILE          (TFSTORE)

    GROUP         (DCL15)

    DESCRIPTION   (DCL FILESTORE)

    DSNAME        (CICS41.D41.TFSTORE)

    LSRPOOLID     (NONE)

    DSNSHARING    (ALLREQS)

    STRINGS       (10)

    STATUS        (ENABLED)

    OPENTIME      (FIRSTREF)

    DISPOSITION   (SHARE)

    DATABUFFERS   (20)

    INDEXBUFFERS  (10)

    TABLE         (NO)

    RECORDFORMAT  (F)

    ADD           (YES)

    BROWSE        (YES)

    DELETE        (YES)

    READ          (YES)

    UPDATE        (YES)

    JOURNAL       (NO)

    JNLREAD       (NONE)

    JNLSYNCREAD   (NO)

    JNLUPDATE     (NO)

    JNLADD        (NONE)

    JNLSYNCWRITE  (YES)

    RECOVERY      (NONE)

    FWDRECOVLOG   (NO)

Here is a sample definition for the program:

DEFINE

   PROGRAM     (DCLCSAMP)

   GROUP       (DCL15)

   DESCRIPTION (DCL COBOL CICS SAMPLE PROGRAM)

   LANGUAGE    (COBOL)

   RELOAD      (NO)

   RESIDENT    (NO)

   STATUS      (ENABLED)

Here is a sample definition for the transaction:

DEFINE

    TRANSACTION (DCLS)

    GROUP       (DCL15)

    DESCRIPTION (DCL SAMPLE TRANSACTION)

    PROGRAM     (DCLCSAMP)

    TWASIZE     (00000)

    PROFILE     (DFHCICST)

    STATUS      (ENABLED)

    PRIORITY    (100)

    TCLASS      (NO)

    DTIMOUT     (NO)

    INDOUBT     (BACKOUT)

    RESTART     (NO)

    SPURGE      (NO)

    TPURGE      (NO)

    DUMP        (YES)

    TRACE       (YES)

Annotated source code

The following code is the full listing of the COBOL CICS sample program, together with explanatory notes.  The source code for this program can also be found on the installation tape in member DCLCSAMP XE "DCLCSAMP" .

       IDENTIFICATION DIVISION.

       PROGRAM-ID. DCLCSAMP

      ******************************************************************

      *                                                                *

      *  CICS SAMPLE PROGRAM FOR THE DATA COMPRESSION LIBRARY.         *

      *                                                                *

      *  THIS PROGRAM SUPPORTS IMPLODE AND EXPLODE UNDER CICS USING    *

      *  THE DATA COMPRESSION LIBRARY.                                 *

      *                                                                *

      *  THE PROGRAM SUPPORTS 'FILES' AS SEQUENCES OF RECORDS IN A     *

      *  VSAM KSDS BEGINNING WITH THE SAME KEY WHICH IS MADE UP OF THE *

      *  4 BYTE 'FILE NAME' AND A 4 BYTE BINARY SEQUENCE NUMBER.       *

      *                                                                *

      *  THE PROGRAM ACCEPTS THREE PARAMETERS ON A CLEARED CICS SCREEN *

      *  SEPARATED BY A SPACE.                                         *

      *  1.      I/E           I=IMPLODE, O=EXPLODE                    *

      *  2.      FROM          4 BYTE NAME OF FILE TO READ             *

      *  3.      TO            4 BYTE NAME OF FILE TO WRITE            *

      *  E.G.                                                          *

      *     DCLS I AAAA BBBB                                           *

      *     DCLS E BBBB CCCC                                           *

      *                                                                *

      ******************************************************************

      *                                                                *

      * VERSION   DATE    WHO          DESCRIPTION                     *

      * ------- --------  ---  --------------------------------------- *

      *  1.5/7  13/09/94  SPB    INITIAL VERSION                       *

      *  1.5/9  18/11/94  TJB    VERSION INCLUDING CRC VARIABLE        *

      *  1.5/11 01/04/99  PES    SOME TIDYING UP                       *

      *                                                                *

      ******************************************************************

      *

       ENVIRONMENT DIVISION.

       DATA DIVISION.

       WORKING-STORAGE SECTION.

       01  PROG-ID.

           05  FILLER                   PIC X(8) VALUE 'DCLCSAMP'.

           05  FILLER                   PIC X(1) VALUE ' '.

           05  FILLER                   PIC X(9) VALUE 'VERSION '.

           05  FILLER                   PIC X(8)

                                        VALUE '1.5/11'.

           05  FILLER                   PIC X(8)

                                        VALUE 'MVS/ESA'.

           05  FILLER                   PIC X(21)

                                        VALUE '(C) TARGETFOUR - 1999'.

           05  SPACE-FILLER             PIC X(1) VALUE ' '.

           05  FILLER                   PIC X(8) VALUE '05/27/99'.

           05  FILLER                   PIC X(8) VALUE '16:30:25'.

      *

      *================================================================*

      * READ AND WRITE FILE HANDLERS IMPLEMENTED VIA CALL-RETURN X'81' *

      *----------------------------------------------------------------*

       01  WS-FH-VARIABLES.

           05  WS-READ-HANDLER.

               10  WS-READ-HANDLER-LEN  PIC X(1) VALUE X'81'.

               10  FILLER               PIC X(8) VALUE SPACES.

           05  WS-WRITE-HANDLER.

               10  WS-WRITE-HANDLER-LEN PIC X(1) VALUE X'81'.

               10  FILLER               PIC X(8) VALUE SPACES.

           05  WS-DICT-SIZE             PIC S9(8) COMP VALUE +1024.

           05  WS-SCREEN-SIZE           PIC S9(4) COMP VALUE +19.

           05  WS-NLENGTH               PIC S9(4) COMP VALUE +8.

           05  WS-NLENGTH-RED REDEFINES WS-NLENGTH.

               10  FILLER               PIC X(1).

               10  WS-LENGTH-8          PIC X(1).

      *  MODE IS EITHER 0 FOR ASCII OR 1 FOR BINARY.

           05  WS-TMODE                 PIC S9(8) COMP VALUE +0.

      *  DATA AREAS UNUSED AS FILE HANDLING DONE IN THIS PROGRAM.

       01  WS-READ-HANDLER-DATA         PIC X(1) VALUE LOW-VALUES.

       01  WS-WRITE-HANDLER-DATA        PIC X(1) VALUE LOW-VALUES.

       01  WS-FH-PARMS                  USAGE IS POINTER.

       01  WS-CRC                       PIC S9(8) COMP.

       01  WS-DCL-BUFFER                USAGE IS POINTER.

      *================================================================*

      * DCL RETURN CODES                                               *

      *----------------------------------------------------------------*

       01  WS-DCL-RETURN-CODES.

           05 WS-DCL-OKAY               PIC S9(4) COMP VALUE +0.

           05 WS-DCL-BAD-DICTSIZE       PIC S9(4) COMP VALUE +4.

           05 WS-DCL-BAD-COMPMODE       PIC S9(4) COMP VALUE +8.

           05 WS-DCL-BAD-ABORTED        PIC S9(4) COMP VALUE +12.

           05 WS-DCL-BAD-READFH         PIC S9(4) COMP VALUE +16.

           05 WS-DCL-BAD-WRITEFH        PIC S9(4) COMP VALUE +20.

           05 WS-DCL-FILE-REQUEST       PIC S9(4) COMP VALUE +28.

      *================================================================*

      * TIME FIELDS                                                    *

      *----------------------------------------------------------------*

       01  WS-TIME-FIELDS.

           05 WS-ABSTIME-START          PIC S9(15) COMP-3.

           05 WS-ABSTIME-END            PIC S9(15) COMP-3.

           05 WS-ABSTIME-ELAPSED        PIC S9(15) COMP-3.

           05 WS-TIME-SEP               PIC X VALUE ':'.

           05 WS-TIME-MESSAGE.

              10 FILLER PIC X(11) VALUE 'STARTED AT '.

              10 WS-START-TIME          PIC X(8).

              10 FILLER PIC X(11)  VALUE ', ENDED AT '.

              10 WS-END-TIME            PIC X(8).

              10 FILLER PIC X(10)  VALUE ', ELAPSED '.

              10 WS-ELAPSED-TIME        PIC X(8).

      *================================================================*

      * INFORMATION USED BY FILE HANDLING CODE                         *

      *----------------------------------------------------------------*

       01 WS-FILE-NAME                  PIC X(8) VALUE 'TFSTORE'.

       01 WS-IO-COUNTERS.

          05  WS-MESSAGE-TRIGGER        PIC 9(8) COMP VALUE 50.

          05  WS-READ-RECORDS           PIC 9(8) COMP VALUE 0.

          05  WS-READ-COUNT             PIC 9(8) COMP VALUE 0.

          05  WS-WRITE-RECORDS          PIC 9(8) COMP VALUE 0.

          05  WS-WRITE-COUNT            PIC 9(8) COMP VALUE 0.

          05  WS-WRITE-SIZE             PIC S9(4) COMP VALUE +0.

      * THESE FIELDS INDICATE BYTES IN BUFFER LEFT OVER FROM LAST I/O

          05  WS-READ-LEFT              PIC S9(4) COMP VALUE +0.

      * READ INTO THIS BUFFER

          05  WS-READ-BUFFER.

              10 WS-READ-RID            PIC X(8).

              10 FILLER REDEFINES WS-READ-RID.

                 15 WS-READ-RID-PREFIX PIC X(4).

                 15 WS-READ-RID-SEQNO   PIC S9(8) COMP.

              10 WS-READ-DATA           PIC X(504).

      * WRITE FROM THIS BUFFER

          05  WS-WRITE-BUFFER.

              10 WS-WRITE-RID           PIC X(8).

              10 FILLER REDEFINES WS-WRITE-RID.

                 15 WS-WRITE-RID-PREFIX PIC X(4).

                 15 WS-WRITE-RID-SEQNO  PIC S9(8) COMP.

              10 WS-WRITE-DATA          PIC X(504).

       01 WS-READ-EOF                   PIC X VALUE 'N'.

       01 WS-READ-OFFSET                PIC S9(8) COMP VALUE +0.

       01 WS-WRITE-OFFSET               PIC S9(8) COMP VALUE +0.

       01 WS-DCL-BUFFER-OFFSET          PIC S9(8) COMP VALUE +0.

       01 WS-DCL-BUFFER-LEFT            PIC S9(8) COMP VALUE +0.

       01 WS-COPY-LENGTH                PIC S9(8) COMP.

       01 WS-IO-LENGTH                  PIC S9(4) COMP.

       01 WS-DATA-SIZE                  PIC S9(4) COMP.

       01 WS-WRITE-LEFT                 PIC S9(4) COMP.

       01 WS-GETMAIN-LENGTH             PIC S9(8) COMP.

      * RETURNED FROM CICS

       01 WS-CICS-RESP                  PIC S9(8) COMP.

       01 WS-KEY-LENGTH                 PIC S9(8) COMP.

       01 WS-KEY-POSITION               PIC S9(8) COMP.

       01 WS-RECORD-SIZE                PIC S9(8) COMP.

       01 WS-OPEN-STATUS                PIC S9(8) COMP.

      *================================================================*

      * STRUCTURES FOR ACCESSING TRANSACTION PARAMETERS, WORKS EVEN IF *

      * SCREEN WAS NOT CLEARED FIRST, (DIFFERENT OFFSET IN THIS CASE)  *

      *----------------------------------------------------------------*


This fields are used to extract the parameters from the received data on the CICS screen.  If the screen was not cleared before the transaction code was keyed, the offset of the parameters in the buffer received is different.

       01  WS-SCREEN-DATA-COPY.


           02  WS-TRANSID               PIC  X(4).


           02  FILLER                   PIC  X.


           02  WS-ZIPTYPE               PIC  X(1).

           02  FILLER                   PIC  X.

           02  WS-INPUT-KEY             PIC  X(4).

           02  FILLER                   PIC  X.

           02  WS-OUTPUT-KEY            PIC  X(4).

       01  WS-SCREEN-RECEPTION-AREA.

           02  WS-SD-INPUT1.

      * THIS FORMAT IF SCREEN WAS CLEARED FIRST

               03  WS-SD-DATA1          PIC  X(16).

               03  FILLER               PIC  X(03).

      * THIS FORMAT IF SCREEN WAS NOT CLEARED FIRST

           02  WS-SD-INPUT2 REDEFINES WS-SD-INPUT1.

               03  WS-SD-INPUT2-CHAR1   PIC    X.

               03  FILLER               PIC  X(2).

               03  WS-SD-DATA2          PIC  X(16).

       01  WS-DEC-17                    PIC  S9(4) COMP VALUE +17.

       01  WS-DEC-17A REDEFINES WS-DEC-17.

           02  FILLER                   PIC  X.

           02  WS-HEX-11                PIC  X.

      *================================================================*

      * OUTPUT MESSAGES                                                *

      *----------------------------------------------------------------*

       01  WS-LAST-ERROR-MESSAGE        PIC  X(75) VALUE SPACES.

       01  WS-OUTPUT-MESSAGE            PIC  X(75).

       01  WS-OUTPUT-ID                 PIC  X(75).

       01  WS-HELP01                    PIC  X(75)

           VALUE 'CICS DCL SAMPLE - Parameters are:'.

       01  WS-HELP02                    PIC  X(75)

           VALUE ' TRID X IN OUT'.

       01  WS-HELP03                    PIC  X(75)

           VALUE ' Where:-'.

       01  WS-HELP04                    PIC  X(75)

           VALUE '         TRID = 4 CHARACTER TRANSACTION ID'.

       01  WS-HELP05                    PIC  X(75)

           VALUE '         X    = 1 CHARACTER.  I=IMPLODE, E=EXPLODE'.

       01  WS-HELP06                    PIC  X(75)

           VALUE '         IN   = 4 CHARACTER INPUT FILE KEY'.

       01  WS-HELP07                    PIC  X(75)

           VALUE '         OUT  = 4 CHARACTER WS-OUTPUT FILE KEY'.

       01  WS-HELP08                    PIC  X(75)

           VALUE 'SEE PKZIP DCL FOR MVS MANUAL FOR FURTHER DETAILS'.

       01  WS-DCL-ERROR.

           05 WS-E-TYPE                 PIC X(2).

           05 FILLER                    PIC X(30)

              VALUE 'PLODE FAILED WITH RETURN CODE '.

           05 WS-E-RCODE                PIC 9(4).

       01  WS-DCL-COMPLETE.

           05 WS-O-TYPE                 PIC X(2).

           05 FILLER                    PIC X(31)

              VALUE 'PLODE COMPLETE.  BYTES:   READ='.

           05 WS-O-READ                 PIC 9(8).

           05 FILLER                    PIC X(11)

              VALUE ',  WRITTEN='.

           05 WS-O-WRITTEN              PIC 9(8).

       01  WS-DCL-PROGRESS.

           05 FILLER                    PIC X(33)

              VALUE 'IN PROGRESS...     BYTES:   READ='.

           05 WS-P-READ                 PIC 9(8).

           05 FILLER                    PIC X(11)

              VALUE ',  WRITTEN='.

           05 WS-P-WRITTEN              PIC 9(8).

       01  WS-DCL-RECORDS.

           05 FILLER                    PIC X(33)

              VALUE '                   RECORDS: READ='.

           05 WS-R-READ                 PIC 9(8).

           05 FILLER                    PIC X(11)

              VALUE ',  WRITTEN='.

           05 WS-R-WRITTEN              PIC 9(8).

      *================================================================*

      * LINKAGE SECTION -  POINTERS TO THE IMPLODE/EXPLODE WORK AREAS  *

      * THESE MUST BE OBTAINED VIA GETMAIN UNDER CICS                  *

      *----------------------------------------------------------------*

       LINKAGE SECTION.

      *================================================================*

      * POINTERS TO WORK AREAS FOR DCL                                 *

      *----------------------------------------------------------------*

       01  WL-IMPLODE-BUFFER PIC X(640000).

       01  WL-EXPLODE-BUFFER PIC X(320000).


The linkage section contains the Implode and Explode buffer pointers.  The appropriate area is obtained via GETMAIN just before calling the DCL in B00‑IMPLODE‑FILE or C00‑EXPLODE‑FILE.

      *================================================================*

      * POINTERS TO FILE HANDLER PARAMETERS                            *

      *----------------------------------------------------------------*

       01  WL-FILE-HANDLER-PARMS.

           05 WL-FHPARM-1 USAGE IS POINTER.

           05 WL-FHPARM-2 USAGE IS POINTER.

           05 WL-FHPARM-3 USAGE IS POINTER.

           05 WL-FHPARM-4 USAGE IS POINTER.

           05 WL-FHPARM-5 USAGE IS POINTER.

           05 WL-FHPARM-6 USAGE IS POINTER.

           05 WL-FHPARM-7 USAGE IS POINTER.


When the DCL returns with a file handler request, these pointers are used to address the parameters passed in E10‑ADDRESS‑REQUEST‑PARAMETERS.

      *================================================================*

      * FILE HANDLER PARAMETERS (ADDRESSED VIA WS-FH-PARMS SET IN DCL) *

      *----------------------------------------------------------------*

       01  WL-FHOPTYPE                  PIC S9(8) COMP.

       01  WL-FHCLDATA                  PIC X.

       01  WL-FHMODE                    PIC S9(8) COMP.

      * NOT ACTUALLY 1 BYTE, BUT ONLY THE BUFFER ADDRESS IS NEEDED.

       01  WL-FH-BUFFER                 PIC X.

       01  WL-FH-BUFFER-SIZE            PIC S9(8) COMP.

       01  WL-FH-LENGTH                 PIC S9(8) COMP.

       01  WL-FH-RESULT                 PIC S9(8) COMP.

      *================================================================*

      * PROCEDURE DIVISION                                             *

      *----------------------------------------------------------------*

       PROCEDURE DIVISION.

       A00-MAINLINE SECTION.

      *================================================================*

      * READ IN THE PARAMETERS PASSED AND VERIFY THEM                  *

      * THIS CODE SHOULD HANDLE DATA ENTERED ON AN 'OLD' CICS SCREEN   *

      *----------------------------------------------------------------*

           EXEC CICS ASKTIME ABSTIME(WS-ABSTIME-START)

                             RESP   (WS-CICS-RESP)

           END-EXEC.

           EXEC CICS FORMATTIME ABSTIME(WS-ABSTIME-START)

                                TIME   (WS-START-TIME)

                                TIMESEP(WS-TIME-SEP)

                                RESP   (WS-CICS-RESP)

           END-EXEC.

           MOVE SPACES TO WS-END-TIME.

           MOVE SPACES TO WS-ELAPSED-TIME.

           EXEC CICS IGNORE CONDITION

                            LENGERR

           END-EXEC.

           EXEC CICS RECEIVE

                     INTO    (WS-SCREEN-RECEPTION-AREA)

                     LENGTH  (WS-SCREEN-SIZE)

           END-EXEC.

           IF   WS-SD-INPUT2-CHAR1 = WS-HEX-11

                MOVE WS-SD-DATA2            TO WS-SCREEN-DATA-COPY

           ELSE

                MOVE WS-SD-DATA1            TO WS-SCREEN-DATA-COPY.


The above code saves the start time and then receives the parameters from the screen.  (If the screen wasn’t cleared first an adjustment is made for the offset of the parameters received).

           IF WS-ZIPTYPE = 'I'

              MOVE 'IM' TO WS-E-TYPE

                           WS-O-TYPE

              PERFORM B00-IMPLODE-FILE

           ELSE

              IF WS-ZIPTYPE = 'E'

                 MOVE 'EX' TO WS-E-TYPE

                              WS-O-TYPE

                 PERFORM C00-EXPLODE-FILE

              ELSE

                 MOVE 'REQUEST INVALID' TO WS-OUTPUT-MESSAGE

                 PERFORM  T00-END-WITH-MESSAGE-AND-HELP.

       A99-EXIT.

           EXIT.

      *================================================================*

      * IMPLODE THE FILE                                               *

      *----------------------------------------------------------------*

       B00-IMPLODE-FILE SECTION.

           MOVE LENGTH OF WL-IMPLODE-BUFFER TO WS-GETMAIN-LENGTH.

           EXEC CICS GETMAIN SET    (WS-DCL-BUFFER)

                             FLENGTH(WS-GETMAIN-LENGTH)

           END-EXEC.

           SET ADDRESS OF WL-IMPLODE-BUFFER TO WS-DCL-BUFFER.

           CALL 'IMPLODE' USING WS-READ-HANDLER

                                WS-READ-HANDLER-DATA

                                WS-WRITE-HANDLER

                                WS-WRITE-HANDLER-DATA

                                WL-IMPLODE-BUFFER

                                WS-DICT-SIZE

                                WS-TMODE

                                WS-FH-PARMS

                                WS-CRC.


This code obtains a buffer for implode and then calls implode for the first time using the call-return mechanism, WS-FH-PARMS will be used to find out what the file handler request is.

           IF RETURN-CODE = WS-DCL-FILE-REQUEST

              PERFORM E00-FILE-HANDLER-REQUEST

           ELSE

              PERFORM Q00-SEND-RESULTS.

       B99-EXIT.

           EXIT.

      *================================================================*

      * EXPLODE THE FILE                                               *

      *----------------------------------------------------------------*

       C00-EXPLODE-FILE SECTION.

           MOVE LENGTH OF WL-EXPLODE-BUFFER TO WS-GETMAIN-LENGTH.

           EXEC CICS GETMAIN SET    (WS-DCL-BUFFER)

                             FLENGTH(WS-GETMAIN-LENGTH)

           END-EXEC.

           SET ADDRESS OF WL-EXPLODE-BUFFER TO WS-DCL-BUFFER.

           CALL 'EXPLODE' USING WS-READ-HANDLER

                                WS-READ-HANDLER-DATA

                                WS-WRITE-HANDLER

                                WS-WRITE-HANDLER-DATA

                                WL-EXPLODE-BUFFER

                                WS-FH-PARMS

                                WS-CRC.

    
This code obtains a buffer for explode and then calls explode for the first time using the call-return mechanism, WS-FH-PARMS will be used to find out what the file handler request is.

        IF RETURN-CODE = WS-DCL-FILE-REQUEST

              PERFORM E00-FILE-HANDLER-REQUEST

           ELSE

              PERFORM Q00-SEND-RESULTS.

       C99-EXIT.

           EXIT.

      *================================================================*

      * THE DCL HAS RESPONDED WITH A FILE HANDLER REQUEST.  THE FILE   *

      * HANDLER PARAMETER LIST PTR HAS BEEN PLACED IN WS-FH-PARMS BY   *

      * THE DCL, ADDRESS THE FH PARM LIST AND THEN PROCESS THE REQUEST *

      * AFTER THIS IS DONE CALL THE IMPLOD2 OR EXPLOD2 ENTRY POINT TO  *

      * RESUME THE IMPLODE/EXPLODE PROCESSING                          *

      *----------------------------------------------------------------*

       E00-FILE-HANDLER-REQUEST SECTION.

       E10-ADDRESS-REQUEST-PARAMETERS.

           SET ADDRESS OF WL-FILE-HANDLER-PARMS TO WS-FH-PARMS.

           SET ADDRESS OF WL-FHOPTYPE    TO WL-FHPARM-1.

           SET ADDRESS OF WL-FHCLDATA    TO WL-FHPARM-2.

           SET ADDRESS OF WL-FHMODE      TO WL-FHPARM-3.

           SET ADDRESS OF WL-FH-BUFFER   TO WL-FHPARM-4.

           SET ADDRESS OF WL-FH-BUFFER-SIZE TO WL-FHPARM-5.

           SET ADDRESS OF WL-FH-LENGTH   TO WL-FHPARM-6.

           SET ADDRESS OF WL-FH-RESULT   TO WL-FHPARM-7.

           MOVE +0                       TO WL-FH-RESULT.

This code addresses the file handler requests via WS‑FH‑PARMS. It doesn’t matter at this point whether an Implode or Explode is running - the file handler interface is the same in either case.

           EVALUATE WL-FHOPTYPE

              WHEN +0     PERFORM F00-READ-OPEN

              WHEN +4     PERFORM G00-WRITE-OPEN

              WHEN +8     PERFORM H00-READ-DATA

              WHEN +12    PERFORM I00-WRITE-DATA

              WHEN +16    PERFORM J00-READ-CLOSE

              WHEN +20    PERFORM K00-WRITE-CLOSE

              WHEN OTHER  PERFORM

                                  MOVE 'INVALID FILE HANDLER REQUEST’

                                          TO WS-LAST-ERROR-MESSAGE

                                  MOVE +1 TO WL-FH-RESULT

                          END-PERFORM

           END-EVALUATE.

This code addresses the file handler requests via WS‑FH‑PARMS. Then the appropriate routine is called depending on the operation type.

Once the file handling has been completed the DCL is ‘returned to’ by calling the appropriate return entry point for implode or explode.

           IF WS-ZIPTYPE = 'I'

              CALL 'IMPLOD2' USING WS-READ-HANDLER

                                   WS-READ-HANDLER-DATA

                                   WS-WRITE-HANDLER

                                   WS-WRITE-HANDLER-DATA

                                   WL-IMPLODE-BUFFER

                                   WS-DICT-SIZE

                                   WS-TMODE

                                   WS-FH-PARMS

                                   WS-CRC

           ELSE

              CALL 'EXPLOD2' USING WS-READ-HANDLER

                                   WS-READ-HANDLER-DATA

                                   WS-WRITE-HANDLER

                                   WS-WRITE-HANDLER-DATA

                                   WL-EXPLODE-BUFFER

                                   WS-FH-PARMS

                                   WS-CRC.

At this point – it is either another file handler request, or the DCL has completed processing.

           IF RETURN-CODE = WS-DCL-FILE-REQUEST

              GO TO E10-ADDRESS-REQUEST-PARAMETERS

           ELSE

              PERFORM Q00-SEND-RESULTS.

       E99-EXIT.

           EXIT.

      *================================================================*

      * OPEN THE INPUT FILE                                            *

      * CHECK THE FILE HAS AN 8 BYTE KEY IN POSITION 0, AND THAT THE   *

      * RECORD SIZE WILL FIT IN THE BUFFERS DEFINED.                   *

      * THE CODE ALSO WILL OPEN THE FILESTORE IF IT WAS CLOSED         *

      *----------------------------------------------------------------*

       F00-READ-OPEN SECTION.

This code verifies the TFSTORE dataset is available and that the key length, key position and record length can be handled properly.  This is an example of the sort of functions that can be performed during an open request.  If there is a problem the code returns a non-zero return code to the DCL.

           EXEC CICS SEND TEXT JUSTIFY(1) ERASE

                     FROM(WS-SCREEN-DATA-COPY) LENGTH(16)

           END-EXEC.

           MOVE 'OPENING INPUT FILE' TO WS-OUTPUT-MESSAGE.

           EXEC CICS SEND TEXT JUSTIFY(3)

                     FROM(WS-OUTPUT-MESSAGE) LENGTH(75)

           END-EXEC.

           MOVE PROG-ID TO WS-OUTPUT-ID.

           EXEC CICS SEND TEXT JUSTIFY(24) FROM(WS-OUTPUT-ID) LENGTH(55)

           END-EXEC.

           EXEC CICS SEND TEXT FROM(SPACE-FILLER) LENGTH(1) WAIT

           END-EXEC.

      * FIND OUT IF THE FILE IS OPEN AND WHAT IT'S ATTRIBUTES ARE

           EXEC CICS INQUIRE FILE       (WS-FILE-NAME)

                             KEYLENGTH  (WS-KEY-LENGTH)

                             KEYPOSITION(WS-KEY-POSITION)

                             RECORDSIZE (WS-RECORD-SIZE)

                             OPENSTATUS (WS-OPEN-STATUS)

                             RESP       (WS-CICS-RESP)

           END-EXEC.

           IF WS-CICS-RESP   NOT EQUAL DFHRESP(NORMAL)

              MOVE 'ERROR ENQUIRING ON TFSTORE' TO WS-OUTPUT-MESSAGE

              PERFORM Z00-END-WITH-MESSAGE

           END-IF.

      * OPEN FILE IF CLOSED, PROCEED IF OPEN, OTHERWISE COMPLAIN

           EVALUATE WS-OPEN-STATUS

              WHEN DFHVALUE(CLOSED) PERFORM

                   EXEC CICS SET FILE   (WS-FILE-NAME)

                                 OPEN

                                 RESP   (WS-CICS-RESP)

                   END-EXEC

                   IF WS-CICS-RESP NOT EQUAL DFHRESP(NORMAL)

                       MOVE 'TFSTORE WAS CLOSED, THEN OPEN FAILED'

                            TO WS-OUTPUT-MESSAGE

                       PERFORM Z00-END-WITH-MESSAGE

                   ELSE

                     GO TO F00-READ-OPEN

                   END-IF

                END-PERFORM

              WHEN DFHVALUE(OPENING) PERFORM

                   MOVE 'TFSTORE IS OPENING - RE-TRY LATER'

                        TO WS-OUTPUT-MESSAGE

                   PERFORM Z00-END-WITH-MESSAGE

                END-PERFORM

              WHEN DFHVALUE(CLOSING) PERFORM

                   MOVE 'TFSTORE IS CLOSING - RE-TRY LATER'

                        TO WS-OUTPUT-MESSAGE

                   PERFORM Z00-END-WITH-MESSAGE

                END-PERFORM

              WHEN DFHVALUE(CLOSEREQUEST) PERFORM

                   MOVE 'TFSTORE IS DISABLING - RE-TRY LATER'

                        TO WS-OUTPUT-MESSAGE

                   PERFORM Z00-END-WITH-MESSAGE

                END-PERFORM

              WHEN DFHVALUE(OPEN) PERFORM

                   MOVE 'TFSTORE IS OPEN'

                        TO WS-OUTPUT-MESSAGE

                END-PERFORM

           END-EVALUATE.

      * AT THIS POINT FILE IS OPEN, CHECK KEY LENGTH & POSITION

           IF WS-KEY-LENGTH  NOT EQUAL +8

              MOVE 'TFSTORE MUST HAVE KEY LENGTH=8'

                   TO WS-OUTPUT-MESSAGE

              PERFORM Z00-END-WITH-MESSAGE

           END-IF.

           IF WS-KEY-POSITION NOT EQUAL +0

              MOVE 'TFSTORE MUST HAVE KEY POSITION=0'

                   TO WS-OUTPUT-MESSAGE

              PERFORM Z00-END-WITH-MESSAGE

           END-IF.

      * CHECK OUR BUFFERS ARE LARGE ENOUGH

           IF WS-RECORD-SIZE GREATER +512

              MOVE 'TFSTORE MUST HAVE RECORD SIZE < 513'

                   TO WS-OUTPUT-MESSAGE

              PERFORM Z00-END-WITH-MESSAGE

           END-IF.

           MOVE WS-INPUT-KEY TO WS-READ-RID-PREFIX.

           MOVE +0           TO WS-READ-RID-SEQNO.


The code now checks to see if the read sub-file exists by building the key and browsing for it.  If found the browse is re-started to pick up the first record on the first real read from the DCL.  (A more efficient implementation would just mark the read buffer as containing the first record already).

      * POINT TO SUB FILE

           EXEC CICS STARTBR FILE   (WS-FILE-NAME)

                             RIDFLD (WS-READ-RID)

                             GTEQ

                             RESP   (WS-CICS-RESP)

           END-EXEC.

           IF WS-CICS-RESP NOT EQUAL DFHRESP(NORMAL)

              MOVE 'INPUT FILE NOT FOUND IN TFSTORE'

                            TO WS-OUTPUT-MESSAGE

              PERFORM Z00-END-WITH-MESSAGE

           END-IF.

      * GET RECORD TO SEE IF IT IS BEYOND SUBFILE

           MOVE WS-RECORD-SIZE           TO WS-IO-LENGTH.

           EXEC CICS READNEXT FILE   (WS-FILE-NAME)

                              INTO   (WS-READ-BUFFER)

                              LENGTH (WS-IO-LENGTH)

                              RIDFLD (WS-READ-RID)

                              RESP   (WS-CICS-RESP)

           END-EXEC.

           IF WS-READ-RID-PREFIX NOT EQUAL WS-INPUT-KEY

              MOVE 'INPUT FILE NOT FOUND IN TFSTORE'

                            TO WS-OUTPUT-MESSAGE

              PERFORM Z00-END-WITH-MESSAGE

           END-IF.

      * SUBFILE FOUND RESET FILE POINTER FOR FIRST OFFICIAL READ

           EXEC CICS ENDBR   FILE    (WS-FILE-NAME)

                             RESP    (WS-CICS-RESP)

           END-EXEC.

           MOVE WS-INPUT-KEY TO WS-READ-RID-PREFIX.

           MOVE +0           TO WS-READ-RID-SEQNO.

           EXEC CICS STARTBR FILE   (WS-FILE-NAME)

                             RIDFLD (WS-READ-RID)

                             GTEQ

                             RESP   (WS-CICS-RESP)

           END-EXEC.

       F99-EXIT.

           EXIT.

      *================================================================*

      * OPEN THE OUTPUT FILE                                           *

      * ENSURE THAT THE OUTPUT 'FILE' CONTAINS NO RECORDS              *

      * CALCULATE THE MAXIMUM DATA SIZE & SAVE FOR COMPARISON WHEN     *

      * FILLING THE OUTPUT BUFFER.                                     *

      *----------------------------------------------------------------*

       G00-WRITE-OPEN SECTION.

As the read open has already checked TFSTORE is suitable, this code ensures that the output sub-file is ‘empty’ by deleting any existing records in the subfile.

           MOVE WS-OUTPUT-KEY TO WS-WRITE-RID-PREFIX.

           EXEC CICS SEND TEXT JUSTIFY(1) ERASE

                     FROM(WS-SCREEN-DATA-COPY) LENGTH(16)

           END-EXEC.

           MOVE 'OPENING OUTPUT FILE' TO WS-OUTPUT-MESSAGE.

           EXEC CICS SEND TEXT JUSTIFY(3)

                     FROM(WS-OUTPUT-MESSAGE) LENGTH(75)

           END-EXEC.

           MOVE PROG-ID TO WS-OUTPUT-ID.

           EXEC CICS SEND TEXT JUSTIFY(24) FROM(WS-OUTPUT-ID) LENGTH(55)

           END-EXEC.

           EXEC CICS SEND TEXT FROM(SPACE-FILLER) LENGTH(1) WAIT

           END-EXEC.

           MOVE +0            TO WS-WRITE-RID-SEQNO.

           MOVE LOW-VALUES    TO WS-WRITE-DATA.

           EXEC CICS DELETE   FILE   (WS-FILE-NAME)

                              RIDFLD (WS-WRITE-RID)

                              KEYLENGTH(+4)

                              GENERIC

                              RESP   (WS-CICS-RESP)

           END-EXEC.

       G10-GET-MAX-DATA-SIZE.

           SUBTRACT         WS-KEY-LENGTH

              FROM          WS-RECORD-SIZE

              GIVING        WS-DATA-SIZE.

       G99-EXIT.

           EXIT.

This is the read routine.  The routine reads records from the TFSTORE dataset and until the end of the subfile (when the primary key changes).  The records are copied into the DCL buffer until it is full.   The routine keeps track of the offsets in the DCL buffer and the read buffer used and uses an ASSEMBLER subroutine COPYBYTE to copy the data between the buffers (COPYBYTE is potentially both faster and simpler than the equivalent COBOL).

      *================================================================*

      * READ DATA                                                      *

      *                                                                *

      * THIS ROUTINE READS RECORDS UNTIL A DIFFERENT PRIMARY KEY OR    *

      * END OF FILE IS FOUND                                           *

      *                                                                *

      * THE ROUTINE WILL KEEP READING RECORDS UNTIL THE DCL BUFFER IS  *

      * FULL, OR EOF IS HIT.  AN ASSEMBLER SUBROUTINE IS USED TO COPY  *

      * BYTES BETWEEN THE I/O BUFFER AND THE DCL.  ANYTHING LEFT OVER  *

      * FROM A READ IS PRESERVED FOR THE NEXT CALL, WHEN IT IS COPIED  *

      * TO THE DCL BUFFER BEFORE I/O IS PERFORMED.                     *

      *----------------------------------------------------------------*

       H00-READ-DATA SECTION.

           MOVE +0                        TO WS-DCL-BUFFER-OFFSET.

           MOVE WL-FH-BUFFER-SIZE         TO WS-DCL-BUFFER-LEFT.

           MOVE +0                        TO WL-FH-LENGTH.

      * IF ANYTHING LEFT IN READ BUFFER, COPY IT TO DCL BUFFER

       H10-CLEAR-READ-LEFT.

           IF WS-READ-LEFT GREATER             +0

              GO TO H40-COPY-TO-DCL-BUFFER.

      * ABOUT TO READ, BUT CHECK EOF NOT ALREADY HIT

       H20-CHECK-EOF.

           IF WS-READ-EOF EQUAL 'Y'

              GO TO H99-EXIT.

      * READ ANOTHER RECORD - IF NOT FOUND OR A DIFFERENT KEY, TREAT

      * AS END-OF-FILE.

       H30-READ-DATA.

           MOVE WS-RECORD-SIZE           TO WS-IO-LENGTH.

           EXEC CICS READNEXT FILE   (WS-FILE-NAME)

                              INTO   (WS-READ-BUFFER)

                              LENGTH (WS-IO-LENGTH)

                              RIDFLD (WS-READ-RID)

                              RESP   (WS-CICS-RESP)

           END-EXEC.

           IF  WS-CICS-RESP   EQUAL DFHRESP(NORMAL)

           AND WS-READ-RID-PREFIX  EQUAL WS-INPUT-KEY

               SUBTRACT WS-KEY-LENGTH  FROM    WS-IO-LENGTH

                                     GIVING    WS-READ-LEFT

               ADD 1                     TO    WS-READ-RECORDS

                                               WS-MESSAGE-TRIGGER

           ELSE

               IF  WS-CICS-RESP   EQUAL DFHRESP(ENDFILE)

               OR  WS-READ-RID-PREFIX  NOT EQUAL WS-INPUT-KEY

                   MOVE +0               TO    WS-READ-LEFT

                   MOVE 'Y'              TO    WS-READ-EOF

               ELSE

                   MOVE WS-CICS-RESP     TO    WL-FH-RESULT

                   MOVE 'INVALID RESPONSE TO READ NEXT'

                        TO WS-OUTPUT-MESSAGE

                   PERFORM Z00-END-WITH-MESSAGE

               END-IF

           END-IF.

      * IF ANYTHING NOW IN READ BUFFER COPY AS MUCH AS POSSIBLE TO

      * THE DCL BUFFER

       H40-COPY-TO-DCL-BUFFER.

           IF WS-READ-LEFT GREATER             +0

              IF WS-READ-LEFT           GREATER WS-DCL-BUFFER-LEFT

                 MOVE WS-DCL-BUFFER-LEFT     TO WS-COPY-LENGTH

              ELSE

                 MOVE WS-READ-LEFT           TO WS-COPY-LENGTH

              END-IF

              ADD     WS-COPY-LENGTH         TO WL-FH-LENGTH

              CALL 'COPYBYTE' USING WS-READ-DATA

                                    WS-READ-OFFSET

                                    WL-FH-BUFFER

                                    WS-DCL-BUFFER-OFFSET

                                    WS-COPY-LENGTH

              IF WS-READ-LEFT           GREATER WS-DCL-BUFFER-LEFT

                 ADD      WS-COPY-LENGTH     TO WS-READ-OFFSET

                 SUBTRACT WS-COPY-LENGTH   FROM WS-READ-LEFT

              ELSE

                 MOVE     +0                 TO WS-READ-OFFSET

                                                WS-READ-LEFT

              END-IF

              ADD      WS-COPY-LENGTH        TO WS-DCL-BUFFER-OFFSET

                                                WS-READ-COUNT

              SUBTRACT WS-COPY-LENGTH      FROM WS-DCL-BUFFER-LEFT

           END-IF.

           IF WS-MESSAGE-TRIGGER GREATER 50

              PERFORM R00-SHOW-PROGRESS

           END-IF.

      * IF ANY MORE DATA REQUIRED AND NOT EOF, LOOP AROUND TO READ

      * ANOTHER RECORD

       H50-CHECK-ROOM-IN-DCL.

           IF     WS-DCL-BUFFER-LEFT   GREATER   +0

           AND    WS-READ-EOF          NOT EQUAL 'Y'

              GO TO H30-READ-DATA.

       H99-EXIT.

           EXIT.

This is the write routine.  The routine writes records to the TFSTORE dataset from the DCL buffer until only a partial record is left. The routine keeps track of the offsets in the DCL buffer and the write buffer used and uses an ASSEMBLER subroutine COPYBYTE to copy the data between the buffers.  This improves performance and would be very messy to code in COBOL,

      *================================================================*

      * WRITE DATA                                                     *

      *                                                                *

      * ON ENTRY:                                                      *

      *                                                                *

      *    WL-FH-BUFFER         ADDRESS OF THE DCL BUFFER              *

      *    WL-FH-BUFFER-SIZE    LENGTH OF DATA TO BE WRITTEN           *

      *                                                                *

      *    WS-WRITE-DATA        OUTPUT BUFFER DATA (AFTER RID)         *

      *    WS-WRITE-OFFSET      LENGTH OF DATA IN BUFFER               *

      *    WS-DATA-SIZE         OUTPUT RECORD LENGTH, EXCLUDING KEY    *

      *                                                                *

      * WORK:                                                          *

      *    WS-DCL-BUFFER-OFFSET POSITION TO COPY DCL DATA FROM         *

      *    WS-DCL-BUFFER-LEFT   AMOUNT LEFT IN BUFFER                  *

      *    WS-WRITE-LEFT        BYTES LEFT BEFORE RECORD COMPLETE      *

      *----------------------------------------------------------------*

       I00-WRITE-DATA SECTION.

           MOVE +0                        TO WS-DCL-BUFFER-OFFSET.

           MOVE WL-FH-BUFFER-SIZE         TO WS-DCL-BUFFER-LEFT.

       I10-COPY-DCL-DATA.

           SUBTRACT       WS-WRITE-OFFSET

               FROM       WS-DATA-SIZE

             GIVING       WS-WRITE-LEFT.

           IF WS-DCL-BUFFER-LEFT        LESS WS-WRITE-LEFT

              MOVE WS-DCL-BUFFER-LEFT     TO WS-COPY-LENGTH

           ELSE

              MOVE WS-WRITE-LEFT          TO WS-COPY-LENGTH.

           CALL 'COPYBYTE'             USING WL-FH-BUFFER

                                             WS-DCL-BUFFER-OFFSET

                                             WS-WRITE-DATA

                                             WS-WRITE-OFFSET

                                             WS-COPY-LENGTH.

       I20-ADJUST-OFFSETS.

           ADD      WS-COPY-LENGTH        TO WS-DCL-BUFFER-OFFSET

                                             WS-WRITE-OFFSET.

           SUBTRACT WS-COPY-LENGTH      FROM WS-DCL-BUFFER-LEFT.

       I30-WRITE-BUFFER-IF-FULL.

           IF WS-COPY-LENGTH           EQUAL WS-WRITE-LEFT

              MOVE WS-RECORD-SIZE           TO WS-IO-LENGTH

              EXEC CICS WRITE  FILE   (WS-FILE-NAME)

                               FROM   (WS-WRITE-BUFFER)

                               LENGTH (WS-IO-LENGTH)

                               RIDFLD (WS-WRITE-RID)

                               RESP   (WS-CICS-RESP)

              END-EXEC

           ADD 1                         TO    WS-WRITE-RECORDS

           ADD 20                        TO    WS-MESSAGE-TRIGGER

           IF WS-MESSAGE-TRIGGER GREATER 50

              PERFORM R00-SHOW-PROGRESS

           END-IF

              IF  WS-CICS-RESP     NOT EQUAL DFHRESP(NORMAL)

                  MOVE WS-CICS-RESP       TO WL-FH-RESULT

                  MOVE 'INVALID RESPONSE TO WRITE'

                        TO WS-OUTPUT-MESSAGE

                   PERFORM Z00-END-WITH-MESSAGE

              ELSE

                  ADD +1                  TO WS-WRITE-RID-SEQNO

                  ADD WS-COPY-LENGTH      TO WS-WRITE-COUNT

                  MOVE +0                 TO WS-WRITE-OFFSET

                  MOVE LOW-VALUES         TO WS-WRITE-DATA

              END-IF

           END-IF.

       I30-LOOP-IF-MORE-DCL-DATA.

           IF WS-DCL-BUFFER-LEFT     GREATER +0

              GO TO I10-COPY-DCL-DATA.

       I99-EXIT.

           EXIT.

This is the read close routine.  It just ends the browse function on the TFSTORE file.

      *================================================================*

      * READ CLOSE                                                     *

      *----------------------------------------------------------------*

       J00-READ-CLOSE SECTION.

           EXEC CICS ENDBR   FILE    (WS-FILE-NAME)

                             RESP    (WS-CICS-RESP)

           END-EXEC.

       J99-EXIT.

           EXIT.



This is the write close routine.  It checks for a partial record in the write buffer and writes it out.  This should be during an IMPLODE where the imploded data does not match the record length.  EXPLODE will ignore any redundant data in the last record.

      *================================================================*

      * WRITE CLOSE                                                    *

      *----------------------------------------------------------------*

       K00-WRITE-CLOSE SECTION.

           IF WS-WRITE-OFFSET        GREATER +0

              MOVE WS-RECORD-SIZE           TO WS-IO-LENGTH

              EXEC CICS WRITE  FILE   (WS-FILE-NAME)

                               FROM   (WS-WRITE-BUFFER)

                               LENGTH (WS-IO-LENGTH)

                               RIDFLD (WS-WRITE-RID)

                               RESP   (WS-CICS-RESP)

              END-EXEC

              IF  WS-CICS-RESP     NOT EQUAL DFHRESP(NORMAL)

                  MOVE WS-CICS-RESP       TO WL-FH-RESULT

                  MOVE 'INVALID RESPONSE TO WRITE'

                        TO WS-OUTPUT-MESSAGE

                   PERFORM Z00-END-WITH-MESSAGE

              ELSE

                  ADD 1                   TO WS-WRITE-RECORDS

                  ADD WS-WRITE-OFFSET     TO WS-WRITE-COUNT

              END-IF

           END-IF.

       K99-EXIT.

           EXIT.

This section analyses the results of the DCL process and issues summary information to the terminal.

      *================================================================*

      * THE DCL HAS RETURNED WITH A NON-FILE HANDLER REQUEST RETURN    *

      * CODE - ISSUE THE RESULTING MESSAGE.                            *

      *----------------------------------------------------------------*

       Q00-SEND-RESULTS SECTION.

           IF RETURN-CODE NOT EQUAL +0

              MOVE RETURN-CODE TO WS-E-RCODE

              MOVE WS-DCL-ERROR TO WS-OUTPUT-MESSAGE

           ELSE

              EXEC CICS ASKTIME ABSTIME(WS-ABSTIME-END)

                                RESP   (WS-CICS-RESP)

              END-EXEC

              EXEC CICS FORMATTIME ABSTIME(WS-ABSTIME-END)

                                   TIME   (WS-END-TIME)

                                   TIMESEP(WS-TIME-SEP)

                                   RESP   (WS-CICS-RESP)

              END-EXEC

              SUBTRACT WS-ABSTIME-START FROM WS-ABSTIME-END

                                      GIVING WS-ABSTIME-ELAPSED

              EXEC CICS FORMATTIME ABSTIME(WS-ABSTIME-ELAPSED)

                                   TIME   (WS-ELAPSED-TIME)

                                   TIMESEP(WS-TIME-SEP)

                                   RESP   (WS-CICS-RESP)

              END-EXEC

              MOVE WS-READ-COUNT TO WS-O-READ

              MOVE WS-WRITE-COUNT  TO WS-O-WRITTEN

              MOVE WS-DCL-COMPLETE TO WS-OUTPUT-MESSAGE

              MOVE WS-READ-RECORDS  TO WS-R-READ

              MOVE WS-WRITE-RECORDS TO WS-R-WRITTEN

              MOVE WS-DCL-RECORDS   TO WS-LAST-ERROR-MESSAGE

           END-IF.

           PERFORM Z00-END-WITH-MESSAGE.

       Q99-EXIT.

           EXIT.

Every 50 Reads or 3 Writes this section updates the CICS terminal with the record and byte counts for the file handlers.  Whilst this re-assures the user that the DCL is alive and well, it does have some performance cost.

EXEC CICS SEND TEXT is used to build lines of the output screen, this saves providing a CICS map for the sample program - but is less efficient.

      *================================================================*

      * THE DCL HAS RETURNED WITH A NON-FILE HANDLER REQUEST RETURN    *

      * CODE - ISSUE THE RESULTING MESSAGE.                            *

      *----------------------------------------------------------------*

       R00-SHOW-PROGRESS SECTION.

           MOVE 0 TO WS-MESSAGE-TRIGGER.

           MOVE WS-READ-COUNT    TO WS-P-READ

           MOVE WS-WRITE-COUNT   TO WS-P-WRITTEN

           MOVE WS-DCL-PROGRESS  TO WS-OUTPUT-MESSAGE.

           MOVE WS-READ-RECORDS  TO WS-R-READ

           MOVE WS-WRITE-RECORDS TO WS-R-WRITTEN

           MOVE WS-DCL-RECORDS   TO WS-LAST-ERROR-MESSAGE.

           EXEC CICS SEND TEXT JUSTIFY(1) ERASE

                     FROM(WS-SCREEN-DATA-COPY) LENGTH(16)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(3)

                     FROM(WS-OUTPUT-MESSAGE) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(4)

                     FROM(WS-LAST-ERROR-MESSAGE) LENGTH(75)

           END-EXEC.

           MOVE PROG-ID TO WS-OUTPUT-ID.

           EXEC CICS SEND TEXT JUSTIFY(24) FROM(WS-OUTPUT-ID) LENGTH(55)

           END-EXEC.

           EXEC CICS SEND TEXT FROM(SPACE-FILLER) LENGTH(1) WAIT

           END-EXEC.

       Q99-EXIT.

           EXIT.

      *================================================================*

      * THIS PUTS OUT THE INPUT PARAMETERS, AN ERROR MESSAGE, SOME     *

      * HELP TEXT, THE PROGRAM IDENTIFIER AND THEN EXITS.              *

      *----------------------------------------------------------------*

       T00-END-WITH-MESSAGE-AND-HELP SECTION.

           EXEC CICS SEND TEXT JUSTIFY(1) ERASE

                     FROM(WS-SCREEN-DATA-COPY) LENGTH(16)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(3)

                     FROM(WS-OUTPUT-MESSAGE) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(4)

                     FROM(WS-LAST-ERROR-MESSAGE) LENGTH(75)

           END-EXEC.

           MOVE WS-TIME-MESSAGE TO WS-OUTPUT-MESSAGE.

           EXEC CICS SEND TEXT JUSTIFY(6)

                     FROM(WS-OUTPUT-MESSAGE) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(10) FROM(WS-HELP01) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(11) FROM(WS-HELP02) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(12) FROM(WS-HELP03) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(13) FROM(WS-HELP04) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(14) FROM(WS-HELP05) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(15) FROM(WS-HELP06) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(16) FROM(WS-HELP07) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(17) FROM(WS-HELP08) LENGTH(75)

           END-EXEC.

           MOVE PROG-ID TO WS-OUTPUT-ID.

           EXEC CICS SEND TEXT JUSTIFY(24) FROM(WS-OUTPUT-ID) LENGTH(55)

           END-EXEC.

           EXEC CICS SEND TEXT FROM(SPACE-FILLER) LENGTH(1)

           END-EXEC.

           EXEC CICS RETURN

           END-EXEC.

       T99-EXIT.

           EXIT.

      *================================================================*

      * THIS PUTS OUT THE INPUT PARAMETERS, AN ERROR MESSAGE, SOME     *

      * HELP TEXT THE PROGRAM IDENTIFIER AND THEN EXITS.               *

      *----------------------------------------------------------------*

       Z00-END-WITH-MESSAGE SECTION.

           EXEC CICS SEND TEXT JUSTIFY(1) ERASE

                     FROM(WS-SCREEN-DATA-COPY) LENGTH(16)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(3)

                     FROM(WS-OUTPUT-MESSAGE) LENGTH(75)

           END-EXEC.

           EXEC CICS SEND TEXT JUSTIFY(4)

                     FROM(WS-LAST-ERROR-MESSAGE) LENGTH(75)

           END-EXEC.

           MOVE WS-TIME-MESSAGE TO WS-OUTPUT-MESSAGE.

           EXEC CICS SEND TEXT JUSTIFY(6)

                     FROM(WS-OUTPUT-MESSAGE) LENGTH(75)

           END-EXEC.

           MOVE PROG-ID TO WS-OUTPUT-ID.

           EXEC CICS SEND TEXT JUSTIFY(24) FROM(WS-OUTPUT-ID) LENGTH(55)

           END-EXEC.

           EXEC CICS SEND TEXT FROM(SPACE-FILLER) LENGTH(1)

           END-EXEC.

           EXEC CICS RETURN

           END-EXEC.

       Z99-STOP-RUN.

           STOP RUN.

The COPYBYTE subroutine

 XE "COPYBYTE" The COPYBYTE subroutine calculates the address of the source and target by adding the offsets to the base addresses.  It then uses the LMEMCPY macro which copies data initially in chunks of 256 bytes, until the size is less than 256, when a MVC is executed to move the last chunk of data.  This gives the fastest performance for the move, and is much quicker and simpler than coding in COBOL.   As the routine requires no working storage it is only necessary to save the registers on entry and to restore them before returning.

TITLE 'COPYBYTE - DCL COPY BYTES ASSEMBLER SUBROUTINE'

*=====================================================================*

*                                                                     *

* THIS ASSEMBLER SUBROUTINE IS USED BY THE DATA COMPRESSION LIBRARY   *

* COBOL CICS SAMPLE PROGRAM TO MOVE BYTES BETWEEN THE FILE HANDLER    *

* BUFFERS AND THE DCL IMPLODE EXPLODE BUFFERS.  THIS SAVES SOME VERY  *

* SLOW AND TEDIOUS PERFORM'ED MOVES UNDER COBOL.                      *

*                                                                     *

* BUFFER ADDRESS AND OFFSET ARE PROVIDED SO THAT COBOL ONLY NEEDS TO  *

* MAINTAIN COUNTS OF BYTES FREE IN BUFFERS.                           *

*                                                                     *

* THE PARAMETER LIST.                                                 *

*                                                                     *

* R1 ->       ADDRESS OF THE SOURCE BUFFER                            *

*             ADDRESS OF THE OFFSET INTO THE SOURCE BUFFER            *

*             ADDRESS OF THE OUTPUT BUFFER                            *

*             ADDRESS OF THE OFFSET INTO THE OUTPUT BUFFER            *

*             ADDRESS OF THE LENGTH TO BE MOVED                       *

*                                                                     *

* OFFSET AND LENGTHS ARE TO BE PIC S9(8) COMP.                        *

*                                                                     *

* THE ROUTINE REQUIRES NO WORKING STORAGE                             *

*                                                                     *

*---------------------------------------------------------------------*

*                                                                     *

*                                                                     *

*  PROGRAM HISTORY                                                    *

*                                                                     *

* INCR   BY   DATE, REASON AND DESCRIPTION.                           *

*=====================================================================*

* 0001 | SB | 14SEP94. INITIAL CODE.                                  *

* 0002 | PS | 01APR99. Minor tidy up                                  *

*------+----+---------------------------------------------------------*

COPYBYTE CSECT

COPYBYTE RMODE ANY

COPYBYTE AMODE 31

         STM   14,12,12(13)            Save caller's registers

         LR    12,15                   Set a base register

         USING COPYBYTE,R12            ADDRESS OURSELVES

         LR    3,1                     Keep parameter address

         B     BYPASS

*

         DC    CL2'*'

PRGRMID  DC    CL9'COPYBYTE'

VERSION  DC    CL10'V1.5'

LEVEL    DC    CL10'L11'

INCREMNT DC    CL5'0001'

OPSYS    DC    CL4'MVS'

OPVER    DC    CL4'ESA'

CRIGHT   DC    CL22' (C) TARGETFOUR - 1999'

         DC    CL1'*'

*

BYPASS   DS    0H

         L     R4,0(R1)                GET SOURCE BUFFER

         L     R5,4(R1)                -> SOURCE OFFSET

         A     R4,0(R5)                R4 -> SOURCE

         L     R5,8(R1)                GET TARGET

         L     R6,12(R1)               -> TARGET OFFSET

         A     R5,0(R6)                R5 -> TARGET

         L     R6,16(R1)               -> LENGTH

         L     R6,0(R6)                R6 = LENGTH

*

         LMEMCPY ,                                                     X

               SOURCE=(R4),                                            X

               DEST=(R5),                                              X

               SIZE=(R6)

*

*=====================================================================*

* RETURN TO CALLER                                                    *

*---------------------------------------------------------------------*

RETURN   EQU   *

         LM    14,12,12(R13)           RESTORE CALLING REGISTERS

         BR    14                      RETURN

         LTORG

R0       EQU   0

R1       EQU   1

R2       EQU   2

R3       EQU   3

R4       EQU   4

R5       EQU   5

R6       EQU   6

R7       EQU   7

R8       EQU   8

R9       EQU   9

R10      EQU   10

R11      EQU   11

R12      EQU   12

R13      EQU   13

R14      EQU   14

R15      EQU   15

         END

Sample TFSTORE processing

 XE "TFSTORE" This section provides some useful Job Control Language for defining ‘TFSTORE’, and copying files to and from the dataset.

Definition of TFSTORE

This definition will create a sample filestore for you to test with. Note that you must substitute the VOL parameter with the target volume on your system.  Also note that this job will produce return code 8 when first run because the delete cluster will fail.

//DEFINE   EXEC PGM=IDCAMS

//SYSPRINT DD SYSOUT=*

//*

//SYSIN  DD *

 DELETE    DCL.SAMPLE.TFSTORE-


CLUSTER

 DEFINE CLUSTER (              -


   NAME (DCL.SAMPLE.TFSTORE)  -



 VOL       (XXXXXX)    -



 RECORDS   (5000 100) -



 INDEXED
       -



 KEYS
   (8  0)     -



 RECSZ
   (80 80)    -



 CISZ
   (4096)     -



 SHR
   (2 3)      -



 FREESPACE (5 0) )    -


   DATA (

       -


   NAME (DCL.SAMPLE.TFSTORE.DATA) ) -


  INDEX (

      -


   NAME (DCL.SAMPLE.TFSTORE.INDEX) )

/*

Copy into TFSTORE example

This example JCL will copy three records into a sub-file ‘FRED’ in the filestore.

//REPRO   EXEC PGM=IDCAMS

//IN      DD SYSIN=*

FRED0001The computing world has undergone a revolution

FRED0002since the publication of the C Programming 

FRED0003Language in 1978.  Big computers are much bigger

/*

//SYSPRINT DD SYSOUT=*

//SYSIN  DD *

 REPRO INFILE(IN) OUTDATASET(DCL.SAMPLE.TFSTORE)

/*

Glossary and Index

Glossary

	ASCII
	 XE "ASCII" The ASCII (American Standard Code for Information Interchange) character set is the standard character set used on MS‑DOS and UNIX systems. It is also used as the normal character set within text files compressed in a ZIP archive.  Note that only the first 128 characters in the ASCII character set are standard on all systems, the others may be different for a given language set. It may be necessary to create a different translation table (See Translation table entry later in this glossary) to create standard translation between ASCII and other character sets.

	CRC
	 XE "CRC" A CRC is a Cyclic Redundancy Check, which is used to check that the contents of a ZIP archive are correct. When DCL (on any platform) compresses a file, it will calculate a value, based on the contents, using a standard algorithm. This value, which is 32 bits long, is the CRC. When DCL extracts the file, it will recalculate the CRC, based on the extracted contents, which may be compared against the original CRC. If there is any difference, it is likely that the data has been modified or corrupted.

	EBCDIC
	 XE "EBCDIC" The EBCDIC (Extended Binary Characters for Data Interchange) character set is the standard character set used on MVS systems. When compressing a text file to be sent to another system, it may be necessary to translate data from the MVS EBCDIC characters to ASCII characters (See Translation table entry later in this glossary).

	Translation table
	 XE "Translation Table" A translation table is typically used for translating characters in compressed text files between the ASCII and EBCDIC character sets used by different systems.

	ZDW
	 XE "ZDW" A ZDW is a ZIP descriptor word, and can be used to specify the record lengths for each record within the file. Where a binary file does not have a set of ZDWs, it cannot be extracted except at the maximum record length of the file into which it is being written.
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� The sample programs included with the product are intended to demonstrate DCL functionality.   They do not represent a complete solution and may not work in some environments.  They should be used with discretion after verifying that they do perform satisfactorily in all situations in the target environment.  
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