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On the way to a mainframe Google

The mainframe community can surely give some great ideas to the Web
development community – like reliability, hierarchical thinking,
simplicity of thinking; on the other hand, it can accept ideas like user-
friendliness, integrating all possible resources, and – above all – setting
unlimited goals.

Willie van Tilburg presented a simple but good command-line tool in
Issue 198 of MVS Update, January 1999. The command XF (a REXX
function) scans a PDS for a string, and shows the members (where the
string has been found) in a popup-window with the possible selection
of V(iew) or E(dit).

It gave me some ideas for a general search engine – something like
Google on the Web.

We have basically two problems, namely:

• What to search in.

• How to present the hits.

I don’t want to aim too high with the scope of searchable targets; I think
things like DB2 or IMS DBs are out of the question. We can focus on
datasets with PS/PO/VSAM organization, and use generic name
specifications. It can be a most important question with queries like:

������������	
������
���������

This will find all occurrences of ‘mystring’ in ‘userid.ispf.cntl’,
‘userid.ispf.data’, etc. A generic search for datasets can be a most
unsatisfying job, but there are jewels like CATSRCH from Mark Zelden
and others to lighten it. VSAM datasets can be ‘flattened’ into PSs
before the searching.

The presentation of the hits is a most important topic. I propose – as a
first step – an extension of XF from van Tilburg on this. Also presented
is a technique to include a panel inside the REXX procedure (no more
PANELLIB necessary).

The hits are presented like this:
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As you can see, the hits are presented with a ‘+’ to indicate multiple
occurrences of the search string in the target. It’s important to know that
it has been created with standard components like ISP, REXX, and
SRCHFOR ( = 3.14 ).

Let me list some possible improvements:

• To include a macro to point to the searched string when viewing/
editing the selected member (but personally I don’t like the need for
a further external component).

• To enable users to see all the hits for a member by scrolling (it’s an
everlasting problem – no scrolling in Table Services, see Doug
Nadel’s Web site http://www.sillysot.com/mvs/ for a solution).

• To enable the use of a high-level qualifier instead of dataset name
(see above).

• To sort the hits by date/time of the last change, etc.

• A further (but interesting) possibility could be the searching in
ALL DATASETS in the target dataset(s); that means, searching for
a string in all datasets defined in the 1.Parameter (it must, of course,
be all JCL).
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• To use regular expressions (it’s not impossible: there’s a GREP for
the host by courtesy of http://www.dignus.com/).

XF REXX
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HSM recovery panel

If you use DFSMSHSM to back up/recover your files, you’ll find this
little ISPF application very useful. It is part of a larger application I
developed for HSM users.

Use it to recover a dataset from HSM back-up DASD or TAPEs,
choosing between several back-up generations. You can restore a
dataset, overriding the existing one or creating a copy on another
volume.

Our environment is MVS/ESA or OS/390 until Release 2.10 with
active DFHSM or DFSMShsm; TSO/ISPF/DM until Release 4.5.

The command to use is RECUPERA (it is a CLIST that calls ISPF
services). Note: obviously, it won’t work if DFHSM isn’t running!
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RECUPERA

Put the RECUPERA CLIST code in a member in a SYSPROC
concatenated library (member=RECUPERA), eg ISP.UISPCLIB.

It can be used in front of the dataset name in ISPF 3.4, or directly by
coding:

)-6�� B(' �0�Z%1#(- ��#:�"0)0- )[�?��
��������@

This will display a panel that you can fill as you wish. It cannot be used
from TSO READY (outside ISPF). So, first enter ISPF. This code works
well in OS/390 2.6 and 2.10. To run in MVS/ESA, first check the input
list in dataset TEMPREC. Because of new information in OS/390, the
listing records may be slightly different (eg the back-up date columns
may be three or four digits in length).
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NAPRECO

This ISPF PANEL code must be added to an ISPPLIB concatenated
dataset (member=NAPRECO), eg ISP.UISPPLIB.
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ISPF MESSAGE CODE

The ISPF MESSAGE CODE panel must be added to an ISPMLIB
concatenated dataset (member=NAM03), eg ISP.UISPMLIB:
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Interfacing Assembler programs with IBM C

Many of the exit points and APIs (Application Programming Interfaces)
provided with OS/390 and its associated services are designed to be
used most easily with Assembler programs. The capabilities provided
within Assembler programs are limited only by the skills of the coder
and the security access level that can be gained. This makes the use of
Assembler code for the exits and APIs an obvious choice. That said, the
ease of performing certain programming tasks could be greatly improved
by using higher-level programming languages. Many of the tools and
applications developed today are written in multiple programming
languages where the selection of the programming language can be
linked more to the task at hand than to a forced use of a particular
language for all components.

Superficially, this makes logical sense; however, there are typically
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some idiosyncrasies in moving back and forth between language
environments. This article describes the requirements for interfacing
Assembler programs with IBM C coded subroutines and also using
Assembler subroutine calls from IBM C main programs. Both scenarios
will be demonstrated by simple, but expandable, examples.

OPTION 1 – ASSEMBLER TO C

The first situation we will consider is the use of C subroutines called
from Assembler programs. One example of where this could be useful
is in creating an application that will make use of the TCP/IP network.
There are many C functions written for this purpose and, although there
are equivalent Assembler APIs, most of the example documentation
available for coding a TCP/IP network application uses coded C
examples. You can leverage this example code much more easily if it
is used as demonstrated. The example in this article is nowhere near as
sophisticated as that just mentioned, but it will show the basics for
setting up a main Assembler program calling a C subroutine.

To create the proper calling environment, I recommend that the
Assembler routine be created as a Language Environment (LE)-
conforming Assembler routine. This provides one main benefit – the
LE environment is created once and maintained across calls.

This provides significant performance benefits if the Assembler program
makes multiple calls to different C subroutines.

IBM provides a suite of Assembler macros that are used for this
purpose. The CEEENTRY and CEETERM macro pair can be used to
create and terminate the LE environment. Other macros include
CEECAA, CEEDSA, and CEEPPA. These macros are all documented
in the OS/390 Language Environment for OS/390 & VM Programming
Guide.

The ASM2C program provided with this article shows an Assembler
program that creates an LE-conforming Assembler routine that is set up
to run as the main enclave in the environment. It accepts an incoming
parameter character string and then issues a standard Assembler CALL
macro to invoke the GETLEN C subroutine. GETLEN accepts two
parameters:

• The address of the character string that was passed to the original
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program.

• The address of a data area used to return the length of the character
string.

Obviously, more sophisticated and practical examples could be used,
but I simply wanted to demonstrate the requirements for the Assembler
calling routine and the target C subroutine while also showing how
flexible the options are.

For our example, if the parameter value passed to the ASM2C program
was PARM='ABCDEFG', the GETLEN subroutine will write two
records to the SYSPRINT output DD as follows:

• Parameter data is: ABCDEFG

• Parameter length is: 7.

Upon return from the GETLEN subroutine, the ASM2C program will
issue a WTO indicating the length of the parameter value as returned
from GETLEN.

Once the basic requirements for calling C subroutines from Assembler
programs have been mastered, it is not difficult to see the possibilities
that are now available.

OPTION 2 – C TO ASSEMBLER

Once you have started to use C subroutines from your Assembler
programs it will not be long before you want to do the reverse. This can
be extremely beneficial, especially if you need to perform some
authorized function or if there is some other operation that you are
having difficulty performing in C. A practical use I have needed to
deploy is the ability to sleep() in a non-POSIX capable C program (not
to mention needing sleep() granularity finer than one second).

In this particular case, I have coded my own MySleep() C function that
accepts two integer parameters – the number of seconds and the number
of hundredths of a second that the program is to be dormant. The
MySleep() function performs some data validation and builds a character
string parameter value in the format HHMMSSTT that gets passed to
the ASMWAIT Assembler routine. The ASMWAIT Assembler routine
will perform an STIMERM wait for the specified length of time.
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The program examples provided include a C2ASM main() C program
that calls the MySleep() C subroutine. The MySleep() subroutine
makes the appropriate call to the ASMWAIT Assembler routine. A set-
up/destroy macro pair, EDCPRLG and EDCEPIL, is used in the
ASMWAIT program to properly manage the incoming and outgoing
environment. These macros ensure that an Assembler routine can
properly participate in a C/C++ established environment.

Recommendations

It is probably good practice to create your C programs to be re-entrant
and to allow for long routine names (RENT and LONGNAME compiler
options). Either of these requires you to run the object code created by
the compiler to also be processed by a prelink step. As of OS/390 2.10,
an example C compile PROC can be located in CBC.SCBCPRC(EDCC)
and an example prelink PROC can be found in
CEE.SCEEPROC(EDCPL). When you have multiple C object modules
that need to be combined into a single load module, you will also need
to use the prelink step. Other C/C++ compile options I make frequent
use of are the NOMAR option (program code can extend beyond
column 72 for RECFM=FB source files) and SSCOMM option (slash
slash (//) format comments are valid). See the OS/390 C/C++ User’s
Guide for information on all available compiler options.

USING C++

The comments up to now have been primarily directed to using the C/
C++ compiler in C compile mode. There are some other considerations
if you want to invoke the C/C++ compiler in C++ compile mode. First
of all, you will require an additional CPARM value of CXX. This will
cause the C/C++ compiler to be activated in C++ mode. Also, compiler
options like RENT and SSCOMM should be removed because they are
not valid in C++ mode.

You can determine the compiler mode by reviewing the output from the
SYSCPRT DD statement of your compile output. A standard C compile
will show an indicator like:

;A<C0M��/����M�6-$4EM�B

in the upper left-hand corner of each output page. If you are performing
a C++ compile you will see something like:
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;A<C0M��/����M�6-$4EM�B22

in the upper left-hand corner of each output page.

You can locate a sample C++ procedure in CBC.SCBCPRC(CBCC).

For C++ compiled programs that require a prelink step, you will need
to include the CEE.SCEECPP dataset in the SYSLIB DD statement of
the prelink step (see the JCL example for a compile and prelink later in
this article).

CONCLUSION

This article was designed to discuss Assembler to C and C to Assembler
invocation set-up considerations and was not meant to be an in-depth
discussion on using C/C++ (that’s another article). As your experience
with C increases, the options available to you will expand as well. The
ability to move back and forth between programming language
environments is a powerful mechanism that can be employed to create
robust applications and systems programming interfaces.

JCL SAMPLES

Sample JCL to compile and prelink GETLEN

As mentioned earlier, I recommend using the C prelink program
(EDCPRLK) for all of your C programs even if it is not a necessary
requirement for a specific C program. Using the C prelink step allows
you to create re-entrant object code and allows for the use of long
routine names (greater than eight characters). It also allows you to
integrate multiple independently-created C code object modules into a
single object module that can be used in a linkedit step. Following is the
JCL that can be used to compile and prelink the GETLEN C program
provided with this article:

$$�

$$ "BB'+���'�6B��%&*%+ �>����������������F�%&'()������ .(%� "

$$��B� 8-%U�I<D#I>�����������������������F�B6#'%+ ��� 8%6&�-%U 

$$��B�(&�>�������������������������������F�B6#'%+ ���(&)%# �6')%6&-

$$��B'0�#�>������������������������������F�B6#'%+ ��6')%6&-

$$��B'0�#��>�����������������������������F�B6#'%+ ��6')%6&-

$$��B'0�#4�>�����������������������������F�B6#'%+ ��6')%6&-

$$��+%1'�*G�IB  I>�����������������������F�'� *%G�*6��+%1�0�:�"-&

$$��+&8'�*G�IB1BI>�����������������������F�'� *%G�*6��+0&8(08 �"-&
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$$��B+0&8�I "B#-8 I>�F�&6)�(- "�%&�)!%-�� + 0- ��= ')�*6��B6#'0)%1%+%):

$$��"B1DM�I?� B*#�*1>+� B+�DM>1+=-%U �4�MM@I>������F"B1�*6��+� B+�DM

$$��"B14�MM�I?� B*#�*1>+� B+�4�MM>1+=-%U ���DMM@I>�F"B1�*6��+� B+�4�MM

$$�615*%+ �>

$$��)(&%)�I-:-"0I������������������������F�(&%)�*6��) #'6�0�:�*%+ -

$$�

$$�99999999999999999999999999999999999999999999999999999999999999999

$$���B6#'%+ �-) ',

$$�99999999999999999999999999999999999999999999999999999999999999999

$$B6#'%+ � G B�'8#�B1B"�/�>� 8%6&�OB� 8-%U>

$$����'0�#�?IOB�(&$OB'0�#�OB'0�#��OB'0�#4I@

$$-) '+%1��""��"-&0# �O+%1'�*G��-B  �(&>"%-'�-!�

$$���������""��"-&0# �O+&8'�*G��-B1BB#'>"%-'�-!�

$$-:-#-8-��""��"(##:>"-&�O+&8'�*G��-B1B4#-8?OB+0&8@>"%-'�-!�

$$-:-%&����""��"-&0# �O%&*%+ >"%-'�-!�

$$-:-+%1���""��"-&0# �O+%1'�*G��-B  !�!>"%-'�-!�

$$���������""��"-&0# �O+%1'�*G��-B  !�-:-�!>"%-'�-!�

$$-:-+%&���""��"-&0# �O615*%+ >"%-'�-!�

$$-:-'�%&)�""��-:-6()��

$$-:-6()���""��-:-6()��

$$-:-B'�)��""��-:-6()��

$$-:-()����""��(&%)�O)(&%)�>-'0B �?4�MMM>?4M>4M@@>"B1�O"B1DM

$$-:-()<���""��(&%)�O)(&%)�>-'0B �?4�MMM>?4M>4M@@>"B1�O"B1DM

$$-:-();���""��(&%)�O)(&%)�>-'0B �?4�MMM>?4M>4M@@>"B1�O"B14�MM

$$-:-()A���""��(&%)�O)(&%)�>-'0B �?4�MMM>?4M>4M@@>"B1�O"B14�MM

$$-:-()C���""��(&%)�O)(&%)�>-'0B �?4�MMM>?4M>4M@@>"B1�O"B14�MM

$$-:-()D���""��(&%)�O)(&%)�>-'0B �?4�MMM>?4M>4M@@>"B1�O"B14�MM

$$-:-()E���""��(&%)�O)(&%)�>-'0B �?4�MMM>?4M>4M@@>

$$�������������"B1�?� B*#�/1>+� B+��4C>1+=-%U �DD�@

$$-:-()�M��""��-:-6()��

$$-:-()�<��""��(&%)�O)(&%)�>-'0B �?4�MMM>?4M>4M@@>

$$�������������"B1�?� B*#�*1>+� B+�4�MM>1+=-%U ���DMM@

$$��������' &"

$$�

$$-) '���� G B� "BB'+>B'0�#�+%-)>B'0�#��I� &)>&6- 0�B!I>

$$�B'0�#4�I&6#0�>&66')>+0&8+/+? G) &" "@>-6(�B >+6&8&0# >--B6##I>

$$���������%&*%+ ������
�������?8 )+ &@>

$$���������615*%+ ���Y��	���������?8 )+ &6@

$$�

$$�99999999999999999999999999999999999999999999999999999999999999999

$$��'� 9+%&= "%)�-) ',

$$�99999999999999999999999999999999999999999999999999999999999999999

$$'+= "��� G B�'8#� "B'�+=>'0�#�I('B0- I>

$$����� 8%6&��M<D=

$$-:-#-8-��""��"-&0# �B  �-B  #-8'? "B'#-8 @>"%-'�-!�

$$-:-+%1���""��"(##:

$$��(- �)! �*6++67%&8�-:-+%1�-)0) # &)�*6��B22

$$�-:-+%1���""��"-&�B  �-B  B''>"%-'�-!�

$$-:-615���""��"-&���Y��	���������>"%-'�-!�

$$-:-#6"���""��"-&���Y��	���������?8 )+ &@>"%-'�-!�

$$-:-6()���""��-:-6()��
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$$-:-'�%&)�""��-:-6()��

$$-:-%&����""���

��%&B+(" �-:-615?8 )+ &6@

LINKEDIT JCL to create ASM2C load module

Once the GETLEN object module has been created and the ASM2C
Assembler module has been assembled, use the following JCL to create
the ASM2C load module:

$$% 7+����� G B��'8#�! 7+!MEA>'0�#�IG� *>+%-)>#0'>� &)I

$$-:-'�%&)�""����-:-6()��

$$-:-()����""����(&%)�-:-"0>-'0B �?B:+>?�>�@@

$$615 B)���""����"-&���Y��	���������>"%-'�-!�

$$-:-+%1���""����"-&�B  �-B  += ">"%-'�-!�

$$-:-+#6"��""����"-&���������
�
�>"%-'�-!�

$$-:-+%&���""�����

���%&B+(" �615 B)?0-#�B@

���%&B+(" �615 B)?8 )+ &@

��� &)�:���0-#�B

���&0# ����0-#�B?�@

Compile and prelink C2ASM

To compile and prelink the supplied C2ASM C program, use the sample
compile and prelink JCL provided earlier. Substitute all occurrences of
GETLEN with C2ASM and all occurrences of GETLENO with
C2ASMO. Running the compile and prelink steps will create a C main
program object module.

LINKEDIT JCL to create C2ASM load module

Once the C2ASM object module has been created and the ASMWAIT
Assembler module has been assembled, use the following JCL to create
the C2ASM load module:

$$% 7+����� G B��'8#�! 7+!MEA>'0�#�IG� *>+%-)>#0'>� &)I

$$-:-'�%&)�""����-:-6()��

$$-:-()����""����(&%)�-:-"0>-'0B �?B:+>?�>�@@

$$615 B)���""����"-&���Y��	���������>"%-'�-!�

$$-:-+%1���""����"-&�B  �-B  += ">"%-'�-!�

$$-:-+#6"��""����"-&���������
�
�>"%-'�-!�

$$-:-+%&���""�����

���%&B+(" �615 B)?B�0-#@

���%&B+(" �615 B)?0-#70%)@

��� &)�:���B  -)0�)

���&0# ����B�0-#?�@
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ASM2C ASM

The ASCII source file for the ASM2C program referenced in  the article:
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����)H��0-#�B��
�
���������������	����������
��	������
�		������B�����

�����������������������������������������������������������������������
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�������B   &)�:��������������������������������������������������������

�������B  ) �#���������������������������������������������������������

�������B  ''0����������������������������������������������������������

�������B  "-0����������������������������������������������������������

�������B  B00����������������������������������������������������������

�����������������������������������������������������������������������

����)H�����������
��	
��	������
����������	���
�	H��B   &)�:����
�,���

�������7�	H�#0%&�: -,��������������������������������������������������

����������10- �������������
���	�
��49����?�������	H��������	@��������

�����������������	��	H�����
�������	H��B  B00��������������������������

������������4����	��	H�����
�������	H��B  "-0��������������������������

����������'0�#� 8��	H����
���	�
����	����
����?������	H��������	@������

�����������������������������������������������������������������������

0-#�B����B   &)�:�''0�#0%&''0>��������+��������B  ''0�����������
�����G

���������������0()6�76�=-%U >���������-�R�����"-0�O���������
���
������G

���������������#0%&�: ->��������������)H���
	����������
	��������������G

��������������� G B6'-�&6>������������&��
��	������	����������
��������G

���������������'0�#� 8���>������������������	H��������	���
��
��������G

���������������10- ����>���������������������	H��������	������
�������G

���������������'+%-)�!6-)�������������-	����
��5B+�'0�#����
�����	�����

�����������������������������������������������������������������������

���������(-%&8�76�=0� 0>��4��������-�	����
��������	��	��	�����	�
��

�����������������������������������������������������������������������

���������-)������>'0�#0""����������-��������������
�����
���

���������+)������>�����������������0�����
���	�
L

���������1U����� )(�&M<������������&��9���	�
�	�
��������������	

���������+������4>M?>��@�����������8�	���
���	�
����
���

���������&������4>�GIC*******I�����)�
�������IDMI���	

���������+)�����4>�4���������������0�����
���	�
L

���������1U����� )(�&M<������������&��9���	�
�	�
��������������	

���������B+B���M?�>�4@>�!IMI�������0�����
���	�
���	�L

���������1 ����� )(�&M<������������&��9���	�
�	�
��������������	

���������G�������;>��;�������������B���
���;

���������%B#�����;>1IMM��I>M?�4@���B��	�
����
�����	H

���������1B)�����;>M�������������������������������
� G

��������� G������;>'0�##/B���������B����	H����
����	�

�����������������������������������������������������������������������

���������B0++��8 )+ &>����������������8 )+ &����	H��B����
��	����������G

���������������?'0�#"0)0>�������������'�
���	�
���	���
����������������G

���������������'0�#+ &@>����������������	�
�����	H��������������������G

���������������/+>#*�? >B0+++-)@

�����������������������������������������������������������������������

���������+�������;>'0�#+ &���������8�	���
���	�
����	H



    25© 2002. Reproduction prohibited. Please inform Xephon of any infringement.

���������B/"�����;>"1+�������������B����
	�	���������

���������+�������;>"1+�2<����������+�������������	���
	���

���������-�+�����;><���������������"����	H��I���I

���������-)������;>"1+�������������-����	H�����	H

���������(&'=��"1+�?E@>"1+�?;@�����(������	H�������

���������&B����"1+�?D@>�DGIM*I�����B���
�H�H��
��
��������

���������)�����"1+�?D@>�BIM��4<;ACDEI�#����	H��������
�������

���������#/B���7)6�7�=?7)6�+&@>7)6�+-)�B����7)6������

���������#/B���7)6�7�=24�?<@>"1+�2<�B����
����������
�����	H

���������7)6���#*�? >7)6�7�=@������%�����7)6

�����������������������������������������������������������������������

� )(�&���"-����M!

���������+������;>� )B6" ����������+����
�	�
������

���������B  ) �#���B�?�;@>#*�? >B  ) �#7@

� )(�&MM�"-����M!

���������#/B���� )B6" ?<@>�*IMI����-�	�
�	�
������������

���������1������ )(�&����������������	�
�

� )(�&M<�"-����M!

���������#/B���� )B6" ?<@>�*I<I����-�	�
�	�
������������

���������1������ )(�&����������������	�
�

�����������������������������������������������������������������������

'0�##/B��#/B���'0�#"0)0?�9�@>�?�4@�B������
����	�

�����������������������������������������������������������������������

7)6�+-)��7)6���I0-#�B�9�'�
���	�
����	H�������������I>����������������G

����������������6()B" �?�@>" -B�?A@>#*�+

7)6�+&��� .(����97)6�+-)

�����������������������������������������������������������������������

�

#0%&''0��B  ''0�������������������B���	��	������
�����	H������������

�����������������������������������������������������������������������

���������)H��7�
��
�������"-0������������������������������������������

�����������������������������������������������������������������������

76�=0� 0�"- B)

���������6�8�����2B  "-0-U���������+�������������
�	H��"-0���������
	

B0+++-)��B0++��>?M>M>M>M>M>M>M>M>M>M>M@>/+>#*�+

B  ) �#7�B  ) �#�#*�+

�

� )B6" ��"-�����*��������������������	�
������

'0�#0""��"-�����*������������������'�
���	�
����
���

'0�#"0)0�"-�����B+�;A��������������'�
���	�
���	��������
��

'0�#+ &��"-�����*������������������'�
���	�
����	H�
�	�
�������8 )+ &

7)6�7�=��"-�����M">B+?7)6�+&@������7)6���
���
��

"1+������"-������"�����������������0���
���
��

"1+������"-������"�����������������0���
���
��

���������"-�����M"

76�=-%U � .(�����976�=0� 0

�����������������������������������������������������������������������

���������B  "-0��������������������#���������	H��"�������-����0
��

���������B  B00��������������������#���������	H��B������0��H�
�0
��

�

�M������� .(���M



    26 © 2002. Xephon UK telephone 01635 33848, fax 01635 38345. USA telephone (303) 410 9344, fax (303) 438 0290.

��������� .(����

��������� .(����

�4������� .(���4

�<������� .(���<

�;������� .(���;

�A������� .(���A

�C������� .(���C

�D������� .(���D

�E������� .(���E

��M������ .(����M

��������� .(�����

��������� .(�����

��4������ .(����4

��<������ .(����<

��;������ .(����;

��������� &"

ASMWAIT ASM

The ASCII source file for the ASMWAIT program referenced in the
article:
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C2ASM.C

The ASCII source file for the C2ASM program referenced in the article:
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GETLEN.C

The ASCII source file for the GETLEN program referenced in the
article:
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Mainframe spreadsheet

We regularly receive standard reports from our branch offices in
printable format. We needed to carry out some additional calculation on
the incoming data in order to merge the reports and produce some global
figures and trends. Our end users tried to do that using some of the
standard PC spreadsheet programs. Transferring data in both directions
and the conversion of characters caused different problems in practice.
These were the reasons for writing a utility that performs calculations
on table data on the OS/390 platform. Exploitation of this utility gave
us following benefits:

• We avoid transferring data from host to PC and vice versa.

• Calculations on data in standard tables are moved into production,
after the initial preparation and testing of control statements.
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• We can process very large tables.

PROGRAM DESCRIPTION

The CALCTAB utility program is written in the PL/I language to enable
users to calculate inside the existing tables. Additionally, the calculation
program has the ability to check existing data.

Users write control statements to describe the input data and to specify
the calculation rules. They put them in a sequential dataset assigned to
the SYSIN DDname. The program processes the input table, calculates
data from the table according to specified statements, and prints the
results into the same table. The following example will demonstrate
calculating with CALCTAB on one simple table.

Input table
���������������������������������������������������������������������������&��

�����������������-�����
���
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������H�
���������	��������
��������
���$������������������������
���	���334

� ���������������������������������������������������������������������� � � 33<

�����<<3����D�34�3�������������;C������>��4�<;���������������������������33;

���4A4A;A���D�34�3�������������C������4>�4;�CD���������������������������33A

������;34��3��3<�3��������������D������>�<C�EE���������������������������33C

����;ADA;��34�3<�3�������������E������C><;A�C����������������������������33D

����ACD;;��3<�3<�3���������������������>�;C�4C���������������������������33E

� � ���������������������������������������������������������������������� � 3�3

���)6)0+,����������������������������������������������������������������3��

��B�������
���$������H�������
�����	H�������������	�?�@���������
�	�
?>@�M��

Parameters in SYSIN dataset

�)�0B J

�B6+(#&-���0�?�;,44>M@��1�?4;,<A>�@�B�?<D,AM>�>I>I>I�I@�"�?A<,CM>�@J

��67-������?;,��@J

�B���1���0J
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�";,"�����B;,B�����$�B������MM�J

Resulting table
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CONTROL STATEMENT SYNTAX

Statements are executed in the specified order. The end of the statements
is marked by a semicolon. You can type the statements in upper or lower
case; the program converts everything to capitals. There are three types
of control statements:

1 Comments, eg:

*text of comment

2 Descriptive statements:

– TRACE

– CHECK

– COLUMNS

– ROWS.

3 Executive statements (formulas).

You can specify a formula that performs mathematical operations in a
format similar to a standard PC spreadsheet program. A formula is an
equation with elements to be calculated, which are separated by
calculation operators. Each element can be a cell, a range of cells, a
function, or a constant.

Comments

All rows in control datasets that have ‘*’ in the first position are
considered as comments and the program ignores their content.

Descriptive statements

Descriptive statements must be specified in the proper order. TRACE
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and CHECK are optional and must be at the beginning, followed by the
COLUMNS and ROWS, which are mandatory.

When a user specifies a TRACE statement, the program prints a
detailed report about statement execution in the output list. This
statement is optional and can be used for better understanding the
effects of the executive statements.

Use CHECK to check figures that already exist in the table, comparing
them with just-calculated data. If a difference exists, an error message
is written, accompanied by the checked row and calculated row.

If you omit the CHECK statement, the program calculates the data as
specified by the statements. When the calculation is finished, data is
stored in predefined places.

COLUMNS is a mandatory statement and has the following syntax:

���������B6+(#&-�&�����?-'�, '�>"�>I'�I>I-�I@

�����������������&�����?-'�, '�>"�>I'�I>I-�I@

�����������������������

�����������������&�����?-'�, '�>"�>I'�I>I-�I@J

COLUMNS defines the position of the columns inside the table.

Abbreviations used are:

• NAMEi – alphabetic string up to eight bytes long, first and last
character must not be numeric. A function name may not be used
as a column name.

• SPi – start position of ith column

• EPi – end position of ith column

• Di – number of decimal numbers to describe precision of calculated
data in column i. If you omit it, the default value is 0.

• Pi – optional parameter that represents a decimal point – it can be
only a comma or a full stop (period).

• Si – optional parameter that means class separator – it can be only
a comma or a full stop (period), and must be different from the
previous decimal point.

Input data must be in the range from SP to EP, and output data will be
justified to the right margin EP.
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Example:

���������999929999�999929999�9999299994999929999<999929999;999929999A999

�����	�����
���,

������������	������	��	��K�����MK����	�	��	�����K��AM�MM��K���4<��;C>CMK

������������	������	��	4�K�����;K����	�	��	�<���K��C��MM��K����;��<�>�MK

Statement for defining column position:

������B6+(#&-���'�%B �?�D,�4@�0#6(&)�?<�,<E@�)6)0+�?;�,A�>�>I>I>I�I@J

ROWS is a mandatory statement, the last from the descriptive group.
You can use ROWS to specify rows that take part in a calculation. The
format of the ROWS statement looks like:

������67-�?-��, ��@�?-��, ��@�����J

where SRi stands for the starting row and ERi stands for the ending row.

If you have numeric rows intercepted by plenty of delimiters and you
don’t want to specify exactly how many numeric rows, you can specify
the first and last numeric row of the table in a single bracket in the
ROWS statement. The program will ignore all rows that have no data
in all the specified column positions. You can check the output report
from CALCTAB to see which rows are eliminated from the calculation.

Executive statements

Some typical examples of formulas are:

���������)6)0+�����'�%B ���0#6(&)J

���������' �B &)���)6)0+�$�)6)0+������MM�J

���������0�E���-(#?0;,0�D,�@J

���������1�<����0&8 ?1<,1��,�@J

���������";,"�����B;,B���$�B������MM�J

In the descriptive statement COLUMNS, you have already named the
columns of the table. Reference to a row is by its relative record number
in the editor. Following this naming convention, we use A19 to refer to
the cell at the intersection of column A and row 19. To refer to the range
of cells, we have to start with the cell in the upper-left corner of the
range, a colon, and then the reference to the cell in the lower-right corner
of the range, as in the last three examples.

Calculation operators that separate references to the cells or range of
cells are:

• + – addition
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• - – subtraction

• * – multiplication

• / – division

• ** – raise to power.

The following functions can be applied to the references to cells or range
of cells:

• SUM – sum cells in specified range.

• MIN – minimum value inside the specified range.

• MAX – maximum value inside the specified range.

• AVRG – average value in the specified range of cells.

• RANGE – difference between maximum and minimum value
inside the specified range.

These functions are chosen to meet our customers’ needs. We encourage
new users of CALCTAB to add new functions to the source code using
existing ones as a model.

All functions can have one additional parameter inside the bracket
delimited by a colon from the reference to cell range. This parameter
represents row step for picking values from specified ranges. It can be
very useful for tables that have rows with data intercepted with
delimiters.

An example is:

0�����-(#?0�,0D,�@J

This means that you want to sum only even rows of column A in the
range from 2 to 8 and place the result in row 11.

Arithmetic operations are performed from left to right according to the
order of operator precedence. You can use parentheses to change the
order of operations.

Examples:

��������0��1�2�B���"�$�?� �9�*�@������J

��������**������-(#?00,  @J
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PROGRAM CALCTAB

�B0+B)01,�'�6B "(� �6')%6&-?#0%&@J

�$����������������������������"0)0- )-���������������������������������$

�"B+�)01+ ����*%+ �� B6�"�- .+>

�����76�=�����*%+ �� B6�"�- .+�= : "� &/?/-0#@>

�����-:-%&����*%+ �� B6�"�- .+�%&'()>

�����-:-'�%&)�*%+ �-)� 0#�6()'()� &/?*1�� B-%U ?�44@�1+=-%U ?4EEM@@J

�$����������������������������� B6�"-����������������������������������$

�"B+�� B6�"S)01+ �B!0�?4�CA;@�/0�J

�$�99999999�����
����
������	�����	�	����	���
�
����
��������99999999�$

�"B+���-)#)��10- "?'S-)#)@>

��������& G)�������')��%&%)?&(++@>��������$�'6%&)-�)6�& G)�-)0) # &)���$

��������B6+S&6�����1%&�*%G "�%&%)?M@>�����$�6�"%&0+�&(#1 ��6*�B6+(#&���$

��������B6+S&6�����1%&�*%G "�%&%)?M@>�����$�6�"%&0+�&(#1 ��6*�B6+(#&���$

���������67S&6�����1%&�*%G "?4�@�%&%)?M@>�$�6�"%&0+�&(#1 ��*�6#��67����$

���������67S&6�����1%&�*%G "?4�@�%&%)?M@>�$�6�"%&0+�&(#1 ��)6����67����$

���������67S-) '���1%&�*%G "?�;@>���������$�6�"%&0+�&(#1 ��)6�-) '�����$

��������'S0�8������')��%&%)?&(++@J��������$�'6%&)-�)6�)�  �6*�-)0) # &)

�������������������������������������������� G B()%6&�$

�$�99�"����
��	�	��������
���
���	H�	��
������	�������	�	�'S0�8�9999�$

�"B+���0�8S6' ��10- "?'S0�8@>

��������& G)�������')��%&%)?&(++@>

��������):' �������B!0�?�@�%&%)?I�I@J

�"B+���0�8�������10- "?'S0�8@>

��������& G)�������')��%&%)?&(++@>

��������):' �������B!0�?�@�%&%)?I�I@>

��������B6+S&6�����1%&�*%G "�%&%)?M@>

��������B6+S&6�����1%&�*%G "�%&%)?M@>

���������67S&6�����1%&�*%G "?4�@�%&%)?M@>

���������67S&6�����1%&�*%G "?4�@�%&%)?M@>

���������67S-) '���1%&�*%G "?�;@�%&%)?�@J

�"B+���0�8SB6&-)���10- "?'S0�8@>

��������& G)�������')��%&%)?&(++@>

��������):' �������B!0�?�@�%&%)?I�I@>

��������&(#1 ������1%&�*+60)?;4@�%&%)?M@J
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Comparing PDS files

The following utility was developed to compare the contents of two
PDS files containing same-name members. The purpose is to detect
which members are different or which members are missing from the
second PDS, without going into full details about those differences, like
the standard ISPF Compare utility can do. My goal is not a complete
member comparison, but only to know which members are different.
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The program lists both PDS directories, and then proceeds to compare
member by member. If a difference is found, it issues a message stating
that a difference was found in line X and proceeds to the next member.
Also, if a member exists in one PDS but not in the other, it signals the
fact.

You can limit the range of the members to search by entering the starting
characters of the member names in the appropriate field in the input
panel. For example, you can limit the comparison to members starting
with ‘A*’, or whatever. No final asterisk is necessary, but no harm
comes from it, either.

The result of the search can be displayed in two ways: you can choose
an output file (which will be automatically browsed at the end of the
process), or write directly to the screen by choosing none. If you choose
a file, and that file already exists, you will be warned of the fact, and you
can confirm that you want to reuse it, or you can choose another name.
If the file does not exist, it will be created as a sequential 80-byte file.

This utility consists of a REXX EXEC and an associated ISPF panel.
The EXEC accepts as an optional parameter the name of the first PDS.
If you supply this parameter, the second PDS name is automatically
assumed to be equal to the first when the panel is displayed. This is
because often the name of both PDSs is relatively similar, so it is
generally easier to correct the first name to the second than to write it
in full. If you do not enter a parameter, the ISPF panel will be empty, and
you have to type in both names.

The output will look as follows. In the case that no differences are found,
a single message ‘No differences were found’ is displayed.
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MVS news

MegaCryption Labs have announced
Version 5.2 of MegaCryption/MVS, a
mainframe-based encryption tool.

With this new version, MegaCryption
supports both the OpenPGP standard and
IBM’s cryptographic coprocessor.

The major enhancements of this new release
are:
• The RSA algorithm is supported (key

generation, encryption, and digital
signature).

• RSA keys can be managed by ICSF and the
crypto coprocessor, which translates into
more speed and more security. The crypto
coprocessor can be used to process a PGP
or GnuPG file. PGP or GnuPG keys can be
managed by ICSF.

• Different modes combining hardware and
software encryption are available. There is
full hardware encryption (for both
symmetric and asymmetric encryption) or
mixed modes (hardware symmetric or
asymmetric encryption).

• Improvements for PGP- or GnuPG-
encrypted datasets (speed, no size limit,
support for signatures embedded into a
PGP/GnuPG-encrypted file).

• Decompression of PGP- or GnuPG-
encrypted datasets.

For further information contact:
ASPG, 3185 Horseshoe Drive South,
Naples, FL 34104-6138, USA.
Tel: (239) 649-1548.
URL: http://www.aspg.com/
megacrypt.htm.

* * *

Diversified Software has announced the
availability of JOB/SCAN Release 6.1.2F, its
JCL validation and change product,

promising error-free production JCL. This
new release includes an enhancement to the
existing ESP Workload Manager scheduler
interface from Cybermation.

With the enhanced interface, the product
invokes ESP simulation to resolve ESP
variables whenever JCL is scanned in the edit
macro environment, enabling users to scan
JCL being developed for ESP without
actually saving the JCL into the ESP
environment.

There’s also an option now to display the
structured JCL listing reports produced by a
foreground validation in View mode, which
supports the use of edit macros.

Over 135 specific changes and enhancements
have been implemented,  including over 60
interface enhancements to applications such
as Control-M, Tivoli Workload Scheduler
(OPC/ESA), CA-Librarian, and ASG-Zara,
as well as support for changes to ISPF, OS/
390, z/OS, JES3, and SMS.

For further information contact:
Diversified Software Systems, 18635 Sutter
Blvd, Morgan Hill, CA 95037, USA.
Tel: (408) 778 9914.
URL: http://www.diversifiedsoftware.com/
html/jobscan.htm.

* * *

IBM has announced Version 6.0 of its
VisualAge Smalltalk Enterprise for creating
and deploying cross-platform, object-
oriented applications.

For further information contact your local
IBM representative.
URL: http://www.ibm.com/software/ad/
smalltalk.
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