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Chapter 1

Introduction

You are about to read about CMZ, an advanced, interactive, fast, self-documenting, customizable and machine-
independent source code and document management system.

We call CMZ advanced because it offers code management facilities that go beyond simple bookkeeping and
version archiving. CMZ supports the developer during the development phase of his1 program: direct access to
any routine in the local editor; check for undefined variables; automatic indentation of routines; renumbering
of statement labels2; reordering of decks in alphabetical order; storage of related decks in directories; single
command to compile a routine and update the object library; import and export of source and text files; capabil-
ities to create procedures that automate the above mentioned operations. In the maintenance phase CMZ offers
the user: an extensive versioning mechanism; generation of a correction set, by comparing different copies
of the changed routines with the routines in the master library; using the correction set for generating a new
object library; updating the master library by applying the correction set; automatic dependency detection and
incremental build.

We call CMZ interactive because it provides a Unix-like shell in which you give commands. Every command
gives you direct feedback. In case you enter a wrong command, argument or parameter you get an appropriate
error message and in case of successful completion you get a new prompt. CMZ also provides a batch mode to
execute a series of commands contained in a file.

CMZ is fast because the source code is stored in a RZ direct-access file. This makes it possible to directly access
any routine for editing, copying, compiling, searching, etc. Up to 50 direct-access files (CMZ library files) can
be attached to CMZ concurrently in the same session without degradation in access time. RZ is the database
management part of the ZEBRA3 4 package.

Self-documenting means that at any time you can type '�,�� command to find out how command works, or just'�,�� to browse through the list of commands (see section 2.5). This facility is offered to you by the KUIP5 user
interface package.

Customizable means that you can redefine or rename CMZ commands. For example, you can define the Unix-
`
In the rest of this User’s Guide he/his can freely be replaced by she/her.a
These last three functions work only for FORTRAN code.b
Hence the origin of the name CMZ: Code Management system using Zebra.c
ZEBRA User’s Guide (3.53), R. Brun, M. Goossens, J. Zoll, CERN PROGRAM LIBRARY Q100, 1987.d
KUIP User’sGuide (2.04), CERN PROGRAM LIBRARY I102, 1993.
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like 3�$ command to list the contents of a directory instead of the CMZ command  Y � (see section 8.2.1). You
can write entirely new commands using the KUIP MACRO facility. In a MACRO you can combine a number
of commands to act as one new command (see section 6.1).

CMZ is machine-independent. This means that the operation of CMZ is completely independent of the under-
lying hardware. For example, the CMZ command to compile a routine behaves the same on any machine. The
CMZ library files are stored in a machine independant format and can be transferred via binary FTP or can be
NFS, AFS ,... mounted.

Currently CMZ is running on the following platforms: IBM (VM/CMS and MVS), DEC (VMS, OSF and
Ultrix), Cray Unicos, Sun (SunOS and Solaris), Silicon Graphics IRIX, Gould UTX, Apollo Domain/OS, HP-
UX and IBM RS6000/AIX. A PC/MSDOS version and a WINDOWS/NT on ALPHA/PC version are also
available.

1.1 Notation and Conventions

In this manual, commands and other strings that must be typed in literally are shown in a typewriter font, like� ^ �,*� . Source code directives, file, patch, deck and other names are also in a typewriter font but surrounded
by apostrophes, like ‘ W ��A X �'@LKAA�� ’. Placeholders such as command argument names are in a slanted font, like
argument . Square brackets (‘ eQf ’) enclose optional items in command descriptions. A vertical bar (‘ g ’) OR’s
items in a list of choices, and brackets (‘ h+i ’) group items in a list of choices.

In commands uppercase and lowercase characters are generally equivalent, so .�'�,��� is the same as $�=��,33 .
Commands may be abbreviated until they become ambiguous, e.g. $��j�H��%&"����$ may be abbreviated to $��j , not,
however, to $�� (ambiguous with $%�,3���U1 ). In case you give an ambiguous command a list of possible commands
will be shown.

1.2 Organization of the CMZ Documentation

The CMZ documentation consists of two parts: the User’s Guide and the Reference Manual. The User’s Guide
gives an in-depth description of most of the CMZ commands. The behavior of, and the context in which every
command should be used is described, as well as side-effects and features. The User’s Guide contains the
following chapters:

Chapter 2 explains what you need to know to enter and exit CMZ. It tries to give you an idea of CMZ’s
capabilities by showing you a sample session.

Chapter 3 describes the structure of the CMZ library file6 as well as the structure of the CMZ Ascii readable
file and the source code directives.

Chapter 4 describes the CMZ commands most often used in the code development phase.

Chapter 5 contains a description of the commands most often used during the code maintenance phase.

Chapter 6 describes the macro facility.
k
From here on we will call a CMZ library file just a CMZ file.
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The Reference Manual is a copy of the on-line CMZ Reference Manual. The Reference Manual gives of every
command a terse description followed by some examples showing how to use the command.

CMZ uses the same source code directives (see section 3.3) as the batch oriented PATCHY source code man-
ager7 developed at CERN. This makes it trivial to convert an existing PATCHY card image file into a CMZ file.
In Appendix A.3 the differences between the CMZ and PATCHY directives are documented.

An extensive study of how to use CMZ in a distributed, heterogeneous environment of a large High Energy
Physics collaboration was made by members of the H1 experiment in DESY, Hamburg. Their conclusions and
guidelines can be useful to other people and collaborations and are therefore included in Appendix B of this
manual.

l
PATCHY Reference Manual (4.09), H. Klein, J. Zoll, CERN PROGRAM LIBRARY.
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Chapter 2

Getting Started

2.1 Entering CMZ

Invoking CMZ is the only machine dependent part of CMZ because the passing of command line arguments
differs from machine to machine.

2.1.1 UNIX Systems

To invoke CMZ just type �m��2 at the shell.

Here are the allowed CMZ arguments:

‘ �%& ’ Do not read your cmzlogon file ‘ �S��2�3�
���
�&;:VTH��"��� ’ (see section 2.3).
‘ ��3 logon’ Read logon commands from the file ‘logon :BTH��"��� ’. The ‘ �3 ’ and ‘ �%& ’ options are

mutually exclusive.
‘ ��	 e restore f ’ Restore the environment of the previous CMZ session. By default the file

‘ �S��25$%��#��@:E4���1 ’ will be read. To change the name of the restore file see 4.12.
This option is mutually exclusive with all other options.

‘ �%� batchjob ’ Run CMZ in batch mode. The commands CMZ has to execute are read from the
file ‘batchjob :BTH������ ’. The ‘ �%� ’ option implies also the ‘ �U& ’ option.

‘ ����&�$U1��,3�3 file e opts f ’ Execute the install macro in the file ‘file :n����	 ’ or ‘file :n�S��2 ’ (see section 5.7).
‘ ��o file e mname e opts f�f ’ Execute the default flogon macro (or the macro mname with option opts) in the file

‘file :<����	 ’ or ‘file :<�S��2 ’ (see section 5.8).

Whenever you have to specify a filename in CMZ you can use the standard Unix filename syntax, like
‘ p H"$%��	 p 	,4�� p 1���$�1D:E� ’. The ‘ q ’ as in ‘ q ��
�&��%r���	�1 p �U45$,�m�s:<�S��2 ’ and in ‘ q�p 4,��3%r�=0� p 4,�,3���	,�R:<���%	 ’ are inter-
preted in the usual Unix way. Environment variables at the beginning of a filename are substituted by their
associated value, e.g. ‘ ] '���>� p r0��r�
@:E� ’ will become ‘ p H p o�o p 	�4U� p r0�Gr�
@:B� ’ when ‘ ] '���>�,t p H p o�o p 	,4�� ’.
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2.1.2 VAX & ALPHA VMS

To invoke CMZ just type �m��2 at the VMS prompt.

Here are the allowed CMZ arguments:

‘ p ��������* ’ Do not read your cmzlogon file ‘ �>�u�,��*����D:VZ ^ >�A,� ’ (see section 2.3).
‘ p ����*����,t logon’ Read logon commands from the file ‘logon :BZ ^ >�A,� ’. The ‘ p ����*���� ’ and

‘ p ��������* ’ options are mutually exclusive.
‘ p ���,. X ����� e t restore f ’ Restore the environment of the previous CMZ session. By default the file

‘ �>�u.�A�v��D:V �A X ’ will be read. To change the name of the restore file see sec-
tion 4.12. This option is mutually exclusive with all other options.

‘ p \,A X �',t batchjob ’ Run CMZ in batch mode. The commands CMZ has to execute are read from the
file ‘batchjob :BZ ^ >�A,� ’. The ‘ p \,A X ��' ’ option implies also the ‘ p �����,��* ’ option.

‘ p�Y �,. X A,���t file e L opts f ’ Execute the install macro in the file ‘file :<����	 ’ or ‘file :<�S��2 ’ (see section 5.7).
Note that options must be separated by a comma.

‘ p _,t file e L mname e L opts ff ’ Execute the default flogon macro (or the macro mname with option opts) in
the file ‘file :n����	 ’ or ‘file :<�S��2 ’ (see section 5.8). Note that options must be
separated by a comma.

Whenever you have to specify a filename in CMZ you can use the standard VAX VMS filename syntax, like
‘  Y .�Z ]  ��,����' Y 6 e �� �> f�X ��. X : N �%� ’.

2.1.3 IBM VM/CMS

To invoke CMZ just type �m��2 at the CMS prompt.

Here are the allowed CMZ arguments:

‘ h �����,
�� ’ Do not read your cmzlogon file ‘ �>�u�,��*����wZ ^ >�A,� ’ (see section 2.3).
‘ h ����*,
�&�t logon’ Read logon commands from the file ‘logon Z ^ >�A�� ’. The ‘ h ����*,
�& ’ and

‘ h �����,
�� ’ options are mutually exclusive.
‘ h ���,.�1�
�	�� e t restore f ’ Restore the environment of the previous CMZ session. By default the file

‘ �>�u.�A�v��! �A X ’ will be read. To change the name of the restore file see sec-
tion 4.12. This option is mutually exclusive with all other options.

‘ h \,A X ��=�t batchjob ’ Run CMZ in batch mode. The commands CMZ has to execute are read from the
file ‘batchjob Z ^ >�A�� ’. The ‘ h \,A X ��' ’ option implies also the ‘ h �����,��* ’ option.

‘ hGY �,.�1��,3�3�t file e L opts f ’ Execute the install macro in the file ‘file :<����	 ’ or ‘file :<�S��2 ’ (see section 5.7).
Note that options must be separated by a comma.

‘ h _,t file e L mname e L opts ff ’ Execute the default flogon macro (or the macro mname with option opts) in
the file ‘file :n����	 ’ or ‘file :<�S��2 ’ (see section 5.8). Note that options must be
separated by a comma.

Whenever you have to specify a filename in CMZ you can use the standard VM/CMS filename syntax except that
the blanks in the filename should be replaced by dots. The default disk is your A disk. For example, ‘ A�A����A��� �.A ’ should be specified in CMZ as ‘ A�A��D:B�A��� �. ’ and ‘ � Y ���w�>�uw ’ should be specified as ‘ � Y ���R:E�>�uR:B ’.
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xx ��?3�
���
�&?���%3�!�,
�	�r,	�
�y����U1wA�A��
xA,� Y A�. p ������A X �z�,.  Y � ���
xA ^,X '���� �,
�H0��${ ���&0�%��3�$
xN Y �� A�A��.�����,� X v�A�_.���[ A�A��,�� ���.|v�A�_.�� X A�A��D:K����\}���
x>��,.�.�A,*� ~��,3��%
��"�|1�
w1=��!A�A��?4,��#��,3
�r%�"��&,1?$U��$U1����

Figure 2.1: Example of a ‘ �m��2�3
��,
�& ’ file.

2.2 Exiting CMZ

To terminate CMZ, type ��_ Y�X . This command releases in a correct way all files connected to the current CMZ
job and writes the files ‘ 3���$U1��S�52C:BTH������ ’, containing the last 50 commands issued during the just terminated
session, and ‘ �m��25$���#,�@:E4,��1 ’ (see section 4.12) which contains the complete environment (connected files, com-
pile options, sequence definitions, aliases, etc.) of the just terminated session.

One can also suspend a CMZ session. Suspending means creating an subshell and stopping CMZ temporarily,
allowing you to resume CMZ later, after exiting the subshell, with the same files, same compile options, same
sequence definitions, and so on.

To suspend CMZ, type .�'��,��� . .�'��,��� actually creates a subshell that communicates directly with the terminal
and CMZ waits until you exit the subshell. Before creating the inferior shell CMZ tells you how to exit this shell
(since this may be machine dependent). For example, ����4 (i.e., CONTROL-D) or ��o���1 are typical commands to
exit a subshell in Unix.

On windowing systems there is no need to suspend CMZ. Typically you keep CMZ always running in one
window, while other windows can be used for what ever else you need to do.

2.3 The ‘ �J�������C���@�w���s������� ’ File

When you start CMZ it tries to read the file ‘ �S��2�3
���
�&;:BT�H��"��� ’1 in your current working directory2. This logon
file may contain commands which are typically typed at the beginning of each CMZ session. Initially this file
could contain something like:

>���..�A,*� ~��,3��%
��"�|1�
!1=��wA�A��?4,��#��,3
�r%�"��&,1}$���$U1����
`
‘ �������S� ’ stands for KUIP macro, in the rest of this User’s Guide we omit the extension ‘ ���������S� ’ from files containing KUIP macro’s.a
If the operating system supports the notion of directories (Unix, VMS), otherwise it just tries to read the available ‘ �V���S���n�S��� ’ file in the
user’s default file area.
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A more intelligent ‘ �m��2�3
��,
�& ’ file could look like the one in Figure 2.1. This logon file first defines some
aliases (see section 8.2.1), next it sets the name of the author (see section 4.2 and 7.1.1), connects the CMZ
file ‘ ���%r;:<�S��2 ’ (see section 4.4 and 7.2.2), selects the VAX control option (see section 4.7 and 7.1.2), loads
the sequences defined in directories AAPCDES and VAX (see section 4.8 and 7.1.3), sets the default library to
‘ ����rD:K
,3%� ’ (see section 4.12 and 7.1.4) and says hello to the user (see section 8.1.5).

If there is no ‘ �S��2�3�
���
�& ’ file in your current working directory then CMZ tries to read a default logon file. The
place where your default logon file should reside is machine dependent. For the following systems the location
of the default logon file is:

Apollo Domain/OS ‘ q�p H�$���	 4���1�� p �m��2�3
��,
�&;:BTHU�"��� ’.
UNIX systems ‘ q�p :<�S�52�3
���
%&;:BTH������ ’.
VAX & ALPHA/VMS You have to define (in your ‘ �,��* Y �D:B����> ’ file) the logical name ‘ �>�u ] ����*��%� ’ to

point to the desired default logon file.
IBM VM/CMS ‘ �>,u� �� N Z ^ >�A,�wA ’.

In case your default logon file does not exist CMZ will inform you about this fact before proceeding.

2.4 The ‘ �J�����@� �¡���s���¢��� ’ File

Before reading the ‘ �S��2,3
���
�&D:BTH��"��� ’ file, CMZ tries to read the optional file ‘ �m��25$U��$£:BTH��"��� ’. Typically this
file is written by the group manager to provide a similar environment to all developers in the same project.

On UNIX and Apollo systems, if the environment variable ‘ ] �>,u�.�¤�. ’ pointing to the desired file is not defined,
CMZ looks for the ‘ ] '��%>�� p �S�525$U��$J:VTH������ ’ file.

On VMS systems, CMZ looks first for the logical name ‘ �>,u ] .�¤�. ’ and, if it is not defined, for the
‘ .�¤�. ] ����* Y �D6E�>�u.�¤�.R:VZ ^ >�A� ’ file.

On IBM VM/CMS system CMZ, looks for the ‘ ��>�u�.�¤�.|Z ^ >�A,� x ’ file.

2.5 On-line Help

CMZ features on-line help for every command. To find out how a command works simply type '��,�� command .
This gives a full description of the command’s functionality, its arguments and options. The reference manual
is a copy of the on-line help. To get a one line reminder of a command type ^ .�A,*�� command .

2.6 A Sample Session

As an introduction to CMZ, let us consider the following example. Start by invoking CMZ:

] �S��2
xx�x�x �>�u��,
4,�w>��%&�������	|#���	�$,�U
�& (¥:VF�¦ p (�§ h O"( p O- p¨ F i x�x�x�x
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��>�u e ( f A ^�X '��%� �,
�H0��${ ���&0�%��3��>�u e ) f =��,3%r�����A X ���>�u e - f =��,3%r?>�Z� Y ���>�u e F f =��,3%r? Y ���>�u e ¦ f �����A X � ��&��,3%��$,�$�%&��,3���$��$ e P f >�Z� Y � ��
4���%&��,3���$��$ e § f � ��
�4,��%&��,3���$��$ p ��
�4,� eE©f  Y ���H,	�	���&�1w~�
�	�T"�G&,�! "��	����U1�
�	��wt p�p A���A,�¤,. Y . p �,�� ��O�O�ª���A X ��'@«�(X 
�1��,3R6 (¬ ����UT�$ (¬�����3��$�%&��,3���$��$ p ��
�4,� eE¨f =���3%r�� Y >����%� X�%&��,3���$��$ p ��
�4,� e (�O f � Y >������ X ��&���3���$,�$£:E���H�������	?
��? ����Z�. 	,���4 6F��H�������	?
��?���������� �.z/�	"��1�1��%&;6®F�) ©�%&��,3���$��$ p ��
�4,� e (�( f  Y ���H,	�	���&�1w~�
�	�T"�G&,�! "��	����U1�
�	��wt p�p A���A,�¤,. Y . p �,�� ��O�O�ª���A X ��'@«�( '~,A\��,*R«�( A���A,�¤,.7«�( '~�A����� @«G( N Y ����' Y . X «G(X 
�1��,3R6 ¦? ����UT�$ ¦?�����3��$�%&��,3���$��$ p ��
�4,� e (�) f =��,3%r?v�����. Y ����%&��,3���$��$ p ��
�4,� e (�- f v����. Y �%� �. (¥:EO�O p O�Ov����. Y �%�D6¯ "��	����U1�
�	�� ] v����,. Y �����U	,����1��4v����. Y �%�D6M�	�����1"��&,�|&���/ X"Y�X ��?4,���UT�%&��,3���$��$ p ��
�4,� e (GF f =��,3%r?'��. X ª��� �%&��,3���$��$ p ��
�4,� e (�¦ f '��. X ª�� °IK#"�{±@I�%&��,3���$��$ p ��
�4,� e (�P f � Y�X &���/� Y�X 6M����/�4,���UT!&���/�%&��,3���$��$ p ��
�4,� e (�§ f  Y ���H,	�	���&�1w~�
�	�T"�G&,�! "��	����U1�
�	��wt p�p A���A,�¤,. Y . p �,�� ��O�O�ª%r���1���=C«�( =�/��������@«�( ��&��,3��5$²«�( =�/�����&�4R«G( ����3�3U=0�$U1@«G(����~C«�(
X 
�1��,3R6 P? ����UT�$ P?�����3��$�%&��,3���$��$ p ��
�4,� e ( ©�f A����'�A�ª���� �����%&��,3���$��$ p ��
�4,� e ( ¨�f  Y � ��A��H,	�	���&�1w~�
�	�T"�G&,�! "��	����U1�
�	��wt p�p A���A,�¤,. Y . p �,�� �� ��,��Z���A�>�� �¤����� v����. Y �%�  �A X � p�X"Y >�� \�¤ X ��. � Y ����.O�O,ª%��A X �' ( x (³:KO�O p OO ¨ F�O"(�( ¨,p (�(GF,¦ P © )A���A��¤�. ( x (³:KO�O p OO ¨ )�O�F�O) p (�( ¨ §�F�§�) )�)�P
N Y ��' Y . X ( x (³:KO�O p OO ¨ )�O�F�O) p (�)�F ¨ ¦�) -�P'~,A�\,�,* ( x (³:KO�O p OO ¨ )�O�F�O) p (�( © -�O�-�) (�(�P'~,A���� ( x (³:KO�O p OO ¨ )�O�F�O) p (�)�- (�¦ ¨ ) ¦�F���~ ( ¨ F�O"(�( ¨,p (�(�¦�( (�(�) (�¦�-

X 
�1��,3R6 P? ����UT�$ P?�����3��$ F�-�§!���G&���$�%&��,3���$��$ p ��
�4,� e )�O f =��,3%r}.�� X�%&��,3���$��$ p ��
�4,� e )"( f .�� X x :E��� N?N §�§�%&��,3���$��$ p ��
�4,� e )�) f �����>�� Y ����H�������	?
��? ����Z�. /�	"��1�1��%&;6´¦��H�������	?
��?���������� �.z/�	"��1�1��%&;6´¦ ¨ P�%&��,3���$��$ p ��
�4,� e )�- f =��,3%r}.�'��,���%&��,3���$��$ p ��
�4,� e )�F f .�'��,���]
We are back to our shell. We can check that eleven new files have been created in our working directory:
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�%&��,3���$��$J:<�S�52 ��&��,3��5$J:E� ��&���3���$J:K
 ����33%=0�$U1C:E� ����3�3U=0�$U1D:E
 =/��������C:E�=/��������C:K
 =�/�����&,4C:E� =�/����&�4C:K
 &���/D:E� &���/;:E


] ��o"��1
�%&��,3���$��$ p ��
�4,� e )�- f �_ Y�X
A�3�3��%
�&�&�����1��4w�>,u��5��3��$z��	,�!&�
%/�	,�,3����$%�4
xx�x�x �>�uw&�
�	%���,3z1���	%�¥��&���1"�U
�& x�xx�x

2.7 The CMZ Prompt

If you have read through the examples of the previous section you have probably noticed that the CMZ prompt
changed after every command. The number in the prompt is the command number. This command number
can be used to re-execute commands via a Unix C-shell-like history mechanism. Starting a command with an
exclamation mark followed by:

µ An unsigned integer ¶ will re-execute the ¶¥·¹¸ command entered since the beginning of the session (e.g.ºE- ).
µ A negative number »s¶ will re-execute the command identified by the current command number minus ¶

(e.g. ºK��(�( ).
µ Another exclamation mark will re-execute the previous command (e.g. º�º ).
µ Anything else (i.e. a non-numeric string) will re-execute the latest command entered which starts with the

specified string (e.g. ºV�� Y�X ).
µ Nothing else will show the list of recallable commands (e.g. º ).

For a more sophisticated command line recall and editing mode see the command ���,�A,�� . X ¤��� (section 8.3.9).

The part of the prompt before the command number reflects the current file and working directory.
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Chapter 3

The CMZ File Structure

3.1 Structure of a CMZ Library File

CMZ views the whole pool of text to be managed as a set of nodes in a hierarchical data structure (Figure 3.1).
The structure of the CMZ library file is created and maintained by the ZEBRA RZ package. A CMZ library file
has in general the filename extension ‘.cmz’.

The leaf nodes, known as decks in CMZ terminology, correspond to the original material (compilable units,
document chapters, etc.) and constitute the basic units of information addressed in a CMZ library file.

We show in Figure 3.1 the complete structure of a sample file ��_�A>³( : at the first level the material used to
identify the file constitutes a deck whose name is ‘ X"Y�X �� ’; at this level you also find the directories (also
named patches in the CMZ terminology), there are 5 in this example: ‘ � ���. ’, ‘ ���� ’, ‘ X ~,��� ’, ‘ ] v�����. Y ��� ’
and ‘ ] Z ^ >�A�� ’. Version and history information are contained in the directory ‘ ] v����,. Y ��� ’ while command
procedures (i.e. macro scripts ) to extract the material or set up the working environment are contained in the
directory ‘ ] Z ^ >�A,��. ’.

Each deck is identified by a unique pathname. The full pathname of a deck consists of four elements1:
the CYCLE number, the DECK name, the PATCH name and the FILE name. The full pathname is con-
structed following the Unix conventions (with a little touch of VMS) for naming directories and files, e.g.:pp N Y �� p ��A X ��' p  ��,��ZR«n)

The highest level component of the pathname is called the root, denoted by ‘ p�p ’. The CMZ filename is the top
directory. The top directory is not part of the pathname stored into the CMZ file, i.e. renaming the filename
changes the top directory name.

The CYCLE number allows for the existence of multiple versions of the same decks. In Figure 3.1, the deck
‘ ����� X ’ in patch ‘ ���� ’appears with cycle number ( while deck A�A�� in the same patch appears with cycle number- . When attaching another CMZ file, this file will be added to the root as another top directory, thus allowing
the simultaneous availability of files which can contain decks and patches with identical names. Up to 50 CMZ
files may be attached simultaneously.

The maximum length of a directory (patch) name is 16 characters and the maximum length of a deck name is
`
Although RZ allows for unlimited nesting of directories, CMZ currently allows only one level of directories (i.e. patches). In future
updates, we foresee to remove this restriction.
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CMZ Ascii Readable
file structure

CMZ compressed and portable binary direct access files +TITLE.
EXAM1
+PATCH,CDES
+KEEP,COM
+PATCH,EEN
+DECK,AAP
+DECK,NOOT
+DECK,MIES
+PATCH,TWEE
+DECK,KEES
+DECK,WIM
+PATCH,$VERSION
+DECK,V1_01
+DECK,V1_02
+PATCH,$KUMACS
+DECK,INSTALL
+DECK,FLOGON
+DECK,UPDATE

CAR

ARC

//

TITLE EXAM1 File 2 File 50

CDES EEN TWEE $VERSION $KUMACS

$COM;3 AAP;3 NOOT;1 MIES;4 KEES;2 WIM;5 V1_01

V1_02 UPDATE
FLOGON

INSTALL

Figure 3.1: The CMZ file with its hierarchical database structure can be mapped onto the CMZ Ascii Readable
file via the command CAR and viceversa via the command ARC.

32 characters. Longer names are truncated to the allowed maximum lengths.

For maximum access speed to any version of a deck CMZ stores full copies of old versions of decks. To com-
pensate for the increased disk usage caused by this scheme, CMZ saves space by using compression algorithms2.

Because of data compression, the CMZ database is stored on disk as a binary file. As different vendors support
different kinds of binary files, this can result in an incompatibility situation that usually requires byte swapping
client-server protocols to access a file across a heterogeneous network. The CMZ program, howewer, handles
itself the data conversions for all supported platforms. This means that a CMZ library file can simply be copied
from one platform to another without the user having to perform a conversion and that it can also be directly
accessed across a heterogeneous network via NFS, AFS, etc. (Figure 3.2).

The CMZ file structure can be mapped (and its content transcripted) onto a special file called CMZ Ascii Read-
able file (shortly, CAR file) (see Figure 3.1 and 3.2).

3.2 Structure of a CMZ Ascii Readable File

A CMZ Ascii Readable, CAR, file is an Ascii transcription of a CMZ library file. In this section we will describe
the general structure of a CAR file. A CAR file has in general the filename extension ‘ :n����	 ’. A compressed and
portable direct access binary file is typically about 3 to 5 times smaller than the corresponding CAR. A CAR
file can be produced from a library file using the command �A�� (see section 7.4.2). Viceversa, a library file can
be produced from a CAR file using the command A��,� (see section 7.3.1).
a
Jean-loup Gailly, Mark Adler, Peter Jannesen and Haruhiko Okumura. Gzip algorithm from Free Software Foundation
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DB

CMZ Ascii Readable File
X.CAR

ARC CAR

CMZ Compressed and Portable
Direct Access Binary File

X.CMZ

NFS, AFS,   etc.

UNIX

VMS

WINDOWS/NT

MS-DOS

NOVELL

DB

CMZ Ascii Readable File
X.CAR

ARC CAR

CMZ Compressed and Portable
Direct Access Binary File

X.CMZ

Figure 3.2: The CMZ Compressed and Portable Direct Access Binary file ‘x.cmz’ residing on a machine with a
given file management system can be accessed without previous conversion from a machine with a different file
system. Two different situations are shown (link of Unix and VMS, Windows/NT and MS-DOS) that are easily
handled with CMZ.
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A CAR file is divided into divisions called patches. A patch may be further sub-divided into decks. The
beginning of a new deck is marked by the directive ‘ W  ��,��Z@L dname.’; the directive ‘ W ��A X �'@L pname.’ marks the
beginning of the new patch ‘pname’. ‘Pname’ and ‘dname’ are the identifiers of patches and decks. Decks
consist of a number of lines each not longer than 255 columns. Patch identifiers must be unique in the CAR file.
Deck identifiers must be unique in the patch.

In a CAR file code is grouped into decks, usually with one subroutine per deck in case of Fortran, one file per
deck in case of C/C++, one chapter in case of documents, etc. To reduce confusion it is advised to use the
subroutine/procedure/file names also as deck names. Decks which logically belong together are grouped into a
patch.

A sample CAR file is shown in Figure 3.3. In this CAR file we see the six patches ‘  ,� ��. ’, ‘ Y � Y�X ’, ‘ ~�����Z ’,
‘ ��~5�%��Z ’, ‘ ] v����. Y ��� ’ and ‘ ] Z ^ >�A,�,. ’. Three of them contain source code written in Fortran and one of them
code written in C. Patch ‘  ,� ��,. ’ for the sequence definitions (see section 3.3.4), patch ‘ Y � Y�X ’ for the initial-
ization routines, patch ‘ ~5�%��Z ’ and ‘ ��~5����Z ’ for the processing and output routines, patch ‘ ] v�����. Y ��� ’ to store
version and history information and patch ‘ ] Z ^ >�A,�,. ’ for command procedures to extract the material or set up
the working environment. Patch ‘ Y � Y�X ’ has two subroutines in two decks, deck ‘ . X A�� X ’ contains the initial-
ization part of the program and deck ‘ N ������� ’ contains a machine independent file open and read routine (the
machine dependence is taken care of via the ‘ W�Y N ’ directives). Patch ‘ ~5����Z ’ has two subroutines in two decks.
Every patch may contain up to 1000 decks.

The patch ‘  ,� ���. ’, in the example, is the sequence patch, it contains the definitions of all those sequences
of code providing the Common-Dimension-Equivalence (or any other) statements for use everywhere in the
program. In this example, for Fortran source code you assign one labelled common block to one sequence
name:

W Z�����@LK ,�,����. X :Y � X �,*���� Z³(0LKZ�)����>�>��%� p  ,���%��. X�p Z0("LKZ�)

Any deck in the program which needs at least one variable of /DCONST/ calls for this COMMON statement
with the directive ‘ W .���[£LK ,�����,. X ’. This makes it easy to change the contents of a common block, which will
happen often in the development phase of a program.

In the case of C language code, the deck in the sequence patch contains the type definitions and global data.
These sequences will be expanded in include files.

Machine dependent (or version, e.g. debug version dependent) code can also be inserted in the code itself
(including KEEP definitions) using the ‘ W�Y N ’ directive. This mechanism can be used to select different variants
of code. For example:

¼ ���%&���	��,3?�%
4,�,½
W�Y N LKv�A�_D:¼ v�A_�4���r���&�4���&,1}��
�4,�,½
W �,��.�� Y N LEA��������,�R:¼ Ar�
,3�3
w4,�%r���&�4,�%&,1}��
4��,½
W ��� Y N :¼ ���%&���	��,3?�%
4,�,½

The machine dependent code that will be used depends on which option was set with the .��,���� X (see section
7.1.2) command.
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EäKÃ��EçþìV¿�åB¿BënìBò��þÆBÂ Ä �¹ý¾BÃ�ÂKìVÃ%È ÆBäEÃEî�úíÇSç��<ÀÚÂBÃ�ò����EîKåEÅEÃ%È�E¿�
EäEÃ��EçéìV¿KåB¿Bë<ìBò��þÆBÂ Ä �íý¾BÃKî Ä À��%ÈöKÃKå Ä úíÇSçíÇÚÍEÍEÍ<ýÁû�ìÈKÈEÈÃKî Ä¾Bä�åB¿KÕBæ�ç�û�ÆVöEê%È¾ Ä ÃKÕBê�ç�Õ�ÆVÅEäBëK¿�ÈìVëKÿEö�ÆÚë�¿<ÀÁîEÃ�ÕKÆBÅEäBëK¿¾KìBÃ��Gç Ä Õ�ÆVî�ìV¿�ç Ä ìV¿�ÆVöKÃ%ÈÄ ÀÁÅEÃEî�ìnÀVÆVî�ìÚëKÅUúÊîEû�ÆVö Ä ì�ýìVëKÅ�úíÇEýVòBû�ìGúíÇKýÄ Æ�ÇÚÍ ÀVòKùGçÊîEûnÆVö Ä ììÚëKÅ�ú¹ÀEýÚòKìÚë�Å�úíÀ���ÇKýÚ¾Bû�ìGú¹ÀEýÇÚÍ Õ�ÆVîE¿<ÀÁîEëKÃÃKî Ä¾ Ä ÃKÕBê�çÊöKÃ�ìÚë�ÂB¿�ÈìVëKÿEö�ÆÚë�¿<ÀÁîEÃsöEÃnìÚë�ÂB¿¾KìBÃ��Gç Ä Õ�ÆVî�ìV¿�ç Ä ìV¿�ÆVöKÃ%ÈäKö<ÀÁîE¿��Gç��Êû�ìGú�ê<ÇEýÚò��KçÊû�ìGúÊê�ÇEýmç��ÊûnìGúÊê�ù�ýVò��EçÊû�ì�úÊê�ù�ýÃKî Ä¾Bä�åB¿KÕBæ�çþÕBû�ÆVöEêUçÊ¿KòEÕUÈ¾ Ä ÃKÕBê�ç�ÕBëKäKå Ä ç¹À��KòVëKî�À��UÈ� áÚÜ<ïBãÚô�×�Ø��KÝÚÞEß<áÁÜ��UÈ ñ��� Û�áV× ïÁô��nàB×K÷GúíïÁñnàVß��ÁÜ<àÚÙnØ çéáÚÜKÞ ãEØVÜn÷ÚÜnàÚÙ<Ø�ý� ïÁñnàVß�âEÜnàÚÙnØ���ùEüEÑ ��!ÝÚÞEßBÜ<ï���"�ú²âBÜ<àÚÙnØGç¥Ü<àÚÙnØGçJãKØÚÜn÷ÚÜnàVÙnØ�ý#!âBÜnàÚÙnØ$�ÊãEØÚÜn÷VÜnàÚÙnØ �sò%�'&BÍ���!
( ôn÷��nàE×�úÊâBÜnàVÙnØGçíÇEý)!*

Figure 3.3: Example layout of a CAR file.
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3.3 CMZ Source Code Directives

The next sections describe the CMZ source code directives and their allowed parameters and options.

3.3.1 Format of Source Code Directives

The source code directives are flagged by a ‘ W ’ in column 1 and identified by the first 3 letters of the directive in
columns 2–4, trailing characters of the directive are ignored, the directive is separated from the first parameter
by a comma. Some examples:

W ��A X �'@LQA�A�@L Y N t,. ^ �D:W Z�����@L A�A��,�,��>D:W .���[JL A�A��,���%>@LQ����� X ����>@LM> Y ��.���%>D:W�Y N L vA�_@L8. ^ �D:W �,��.�� Y N LQ �,�,.@:W �,��.��D:W ��� Y N :W  ����Z@L ����� X :

All source code directives may be in upper-case or lower-case.

Lines with a ‘ W ’ in column 1 but unknown directives are treated as ordinary lines. Blanks are significant in
columns 1–4.

CMZ processes the information on a directive up to and excluding the ‘.’ or column 255, whichever comes
earlier, ignoring blanks.

The columns following the terminating ‘.’ up to column 255 are called the comment field of the directive. For
example:

W�Y N LKA���������R: N 
,3�3
%/0��&,�}�%
4,���$|�,
�	�1=��wAr�
�3�3
!
�&53%�

In some circumstances multiple parameters are accepted, e.g.:

W .���[JL A�A��,���%>@LQ����� X ����>@LM> Y ��.���%>D:

The directives W ��A X ��' , W  ����Z , W Z������ and W .���[ may be made conditional on the status of some options (set by
the .�����,� X command, see section 4.7 and 7.1.2) by adding IF parameters. These IF parameters must be the
last parameters on the line. For example:

W ��A X �'@LQA�A�@L Y N tA����������R:

The logical operators : ‘,’ (comma) or ‘
+
’ (pipe) for OR

‘&’ (ampersand) for AND
‘-’ (minus) for NOT

are allowed in conjunction with the IF parameters, which are written in general as follows:

:�:�:�L Y N t�r¥( g�h r�)z±�r�- i
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The operators are analysed from the left to the right. Parenthesis are required to break the left to right analysis.
For example:

‘ ..., IF= p1
+
p2 & p3 ’ is equivalent to ‘ ..., IF= (p1

+
p2) & p3 ’

but different from ‘ ..., IF=, p1
+
(p2 & p3) ’

The pi are options, possibly preceded by ‘ � ’ to indicate the logical NOT. The truth-value of a particular name
‘pi=pname’ is ‘true’ if the ‘pname’ compile option is set by the .��,��,� X command and ‘false’ otherwise; for
‘pi=–pname’ the value is ‘true’ if the flag ‘pname’ is not set by .�����,� X . A compile option may consist of up to
32 alphanumeric characters.

Associated material belonging to a rejected directive is skipped. For example:

W ��A X �'@LQA�A�@L Y N tv�A_D:¼ r���1���=|�"��1���	"�%�,3�½

the material of patch ‘ AA�� ’ will only be used if the compile option ‘ v�A�_ ’ has been set with the .��,���,� X command.

3.3.2 The ‘ ,.-0/1-32.4 ’, ‘ ,65378-:96; ’ and ‘ ,.<84:96= ’ Directives

The directive

WX�Y�X ��D:

starts a CAR file. The title deck must contain at least one line. Its first line being the CAR title consisting of the
CAR file identifier. Leading blanks or an initial ‘ x ’, ‘ � ’ or ‘ � ’ followed by blanks are ignored. The identifier
should be followed by a version number (for the version format see section 5.1), followed by the date, time and
a comment. For example:

WX"Y�X ��D:��A~ )R:KO�¦ p O�( ) ©,p O�- p¨ F O © :BF,)@:S(�( ������*�A�>!� Y \���A���¤!��A�~ t�[�(�)"(

The ‘ WX"Y�X �� ’ directive may be omitted. In that case the first line of the CAR file will be treated as the title. A
correctly formatted title deck is normally made by giving the command �� Y�X 1"��1�3� in the top directory of a
CMZ file (see section 4.9).

The directive

W �A X �'@L pname e L X tC::�: f e L Y N tC::�: f :

starts patch ‘pname’.The patch identifier ‘pname’ may consist of up to 16 alphanumeric characters. To denote
that all decks in a patch are modules in a given language L the option ‘ X t L’ should be added to the ‘ W ��A X ��' ’
directive, where L has to be defined via the .�� X command. A ‘ W ��A X �' ’ directive is made by the command>Z� Y � (see section 4.15). The actual ‘ W �A X �' ’ directive is stored in the deck ‘ O�O ��A X �' ’ and this deck should
be edited to change the ‘ W ��A X �' ’ directive.
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The directive

W  �,�Z@L dname e L X tC:�:: f e L Y N tC:�:: f :

starts deck ‘dname’. The deck identifier ‘dname’ may consist of up to 32 alphanumeric characters and must
be unique in the patch. By adding option ‘ X t L’ to the ‘ W  ��,�Z ’ directive a deck can be denoted to contain
material in language L. A ‘ W  ��,�Z ’ directive is normally made by the command � Y�X (see section 4.9) and can
be changed while being in the editor.

The whole patch or deck is skipped if the result of the ‘ Y N tC::�: ’ is ‘false’.

3.3.3 The Conditional Directives ‘ ,>/@? ’, ‘ ,6432:AB4C/@? ’, ‘ ,.432:AB4 ’, ‘ ,643D.<0/E? ’

The general IF construction

W�Y N L}::�:
statementsW �,��.�� Y N L?::�:

statementsW �,��.��D:
statementsW ��� Y N :

controls a section of conditional material, which is skipped if the IF-result is ‘false’ or is accepted if ‘true’. In
section 3.3.1 the logical operations are explained.

A ‘ W .���[ ’ directive, i.e. sequence calls within conditional material can be part of an Y N block construction. The
conditional directives can be nested and indented. To indent, place the symbol ‘ ’ (underscore) between the ‘+’
in column 1 and the directive ‘ Y N L ’ , ‘ �,�,.�� Y N L ’, ‘ �,�,.�� ’ or ‘ ���� Y N ’.

An example showing the use of the directive of the ‘ W�Y N ’ group is shown in Figure 3.4.

3.3.4 The ‘ ,.=848485 ’ and ‘ ,3AB4GF ’ Directives

Sequences are strings of zero, one or more lines, which once loaded by the .���[ ^ ������ command can be called
up any number of times for inclusion in any deck. They have to be defined in CMZ as sequence material and
recognized as such by CMZ at the moment of building the compilable source file. To allow CMZ to recognize
sequences, they have to be preceded a W Z������ directive.

For instance, in Fortran, two distinct types of usage are made of sequences: they are used to provide Common-
Dimension-Equivalence (CDE) statements for the decks of a program and they are used to provide optional code
for places where it is demanded.

The directive
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HJI�KML)N8O�LJP�K�Q�I3RS LJTMUWVYX@R�Z�ZM[\X�X^]�_�[�`�a$[�_�bcX�X@R�dJ`.R�Z$egf$hjilk)mln)hoI$p$qJrS�s�s QJt$u�vlwJpxV ilk#m\n)hyI$p�qJr b�`�[�`�_$[�z�z{#|$} Pl~ |M�l� i�K�L)P�K$Q�I8��K�I�KMLJN��SH { Kl��O�LJTMUJ��Q�P8O�LJT�� | i8O�L)T�� ��{J� O�LJP�KMQ�I$`.RS LJ�$Q�P$Q�L � K�P S � S � K�I�KMLJNLJ�$Q�P$Q�L � K�P S ���M�J� � i�K��^N�� � i�KS �)� ��i�I�KMLJN3R�Kl�6R�`\� � ��K�iH �)� O�i�K���� ��} RL�QJ��� �)� ~ ��� ��� | i { LJP8O �M� ��i$Q�T.O � K�P�P��HJK�� { K �)� O ��} T�T�� { R�l� ��i$Q�T�����LJTMU.R } Pl~)� { K3R�� ��{)� �HJK�� { K3R � X���X�)� ��K�I�KML)N8��X@V�XJ�ER�Kl�6RJ� �B��� � X���]H$� �)� O�Q��l~)���l~BO�LJP�Q��8O�� | i �)��� s T { Il~ { �ER�l� ��i$Q�T���� [Ju#�l M[B� [�[)K�I�KMLJN8� � X@V���K�il~�L�L6��K�I$KMLJN����J[�[B�$R � T��8�L�QJ����L |M� ~#�8� �l� ��i$Q�T��H$�)K�� { K3R �l� ��i$Q�T��¡K�I�KMLJN.� � X@V���K�il~�L�LB��K�I�KML)N����)[�[��$R � T��8�H$�)K�i�I �)� RSHJK�i�I �)� RSH �)� O s �#} T3R L�QJ����LJTl~)��K�i8��� | i { LJP8O �l� ��i$QJT8O�����O � K�P�P��HJK�� { K3R L�QJ����LJTl~)��K�i8��� | i { LJP8O �l� ��i$QJT8O���i8��O � K�P�P��HJK�i�I �)� R �)� � � K�P�P8R�i�K3R�`l�^P�K �J| P�iK�i�I �)�S L�Q����o��I�KMLJN8��� | i { L)P8O�K�I�K$LJN��S K�i�I

Figure 3.4: Example of the usage of the ‘ W�Y N ’ directive.



page 22 CMZ User’s Guide

W Z�����@L sname e L Y N :�:�: f :

starts the definition of a sequence with identifier ‘sname’. The maximum length of a sequence identifier is 32
characters. The sequence material is terminated by the next CMZ directive other than ‘ W .���[ ’ (see paragraph
below) or ‘ W5Y N ’ (see paragraph above). Thus the definition of a sequence ‘sname’ may include other sequences,
even sequences which are not yet defined; quoted sequences are not called until ‘sname’ itself is called. Multi-
level inclusions are allowed (with a maximum of 10 levels). Also the sequence definition may contain optional
sequence material. Sequences may be called into a program with the directive

W .���[JL sname e L s2 L�:�:�: f e L Y N tC:�:: f :

When writing the source code, if several sequences are called, substitution occurs in the order indicated on the
line. If a sequence is called which has not been loaded by the .���[ ^ ��,���. command (see section 4.8 and 7.1.3),
a ‘missing sequences’ diagnostic is given.

A deck may contain several sequence definitions or each sequence definition can be stored in a separate keep
deck. A keep deck is a deck with a ‘+KEEP’ directive in place of a ‘ W  ��,�Z ’ directive and is edited by typing� Y�X}] sname (for more see section 4.9). After saving and exiting the editor, keep decks will be created for
each sequence definition. However, prior to doing this you have to check that the sequence name(s) are unique.
The following will cause the creation of one deck with two cycles:

W Z�����@LKA�A�@L Y N t�A�������,�R::�:�::�:
W Z�����@LKA�A�@L Y N t�'�� ^ _C::�:�::�:

This can be rewritten like:

W Z�����@LKA�A�D: W Z������@LEA�A��³(¥:W�Y N LKA���������R: Ar�
�3�3
�$�r����,�U����|��
4,�Ar�
,3�3�
�$�r����,������w��
�4,� 
�	 W Z������@LEA�A���)@:W �,��.�� Y N LE'�� ^ _D: '�� ^ _ $�r����,�U�5��w��
4��'�� ^ _ $�r����,�U����|��
4,� W Z������@LEA�A��D:W ��� Y N : W .���[JLKAA��³(0L Y N tA��,������7:W .���[JLKAA���)7L Y N t'�� ^ _C:

Of course it is possible to have several sequence definitions in one deck. In this case it stays possible to have Y N
selections on sequences with identical names. However, the �S�"��T�� command will work most efficiently when
keep decks are used, because in that case the modification date and time of every individual sequence definition
is available and only those decks referencing the changed sequences will be recompiled.

After editing a deck containing sequence definitions, CMZ will automatically (re)load all definitions into mem-
ory.
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3.4 Fortran and C/C++ Code Specific Sequences

3.4.1 The DATEQQ, TIMEQQ, VERSQQ, AUTHQQ and QFTITLCH Sequences

The following sequence names are reserved by CMZ for use in Fortran source code:

W .���[£LQ �A X ��[[R: is replaced by¢�¢�¢�¢�¢�¢ Y  �A X [�[�t��%���4�4W .���[£L X"Y >���[[R: is replaced by¢�¢�¢�¢�¢�¢ Y�X"Y >�[�[�t�==���

These Fortran statements make the date and time of the CMZ run available to the program.

W .���[£L8[ N X"Y�X ���'@LK��t�&;: is replaced by the Fortran continuation line¢�¢�¢�¢�¢ W ¢ ¼ �5��	�$U1{&Ï��=���	�����1���	�$¬
���1�=��?��>�uw1"��1�3��½

thereby making the file identifier and title, as stored in the ‘ X"Y�X �� ’ deck (see section 3.3.2) in the top-directory
of the CMZ file, available to the program at execution time. The first &.£ 63 significant characters of the title
are transmitted; if the parameter ‘ �,t�& ’ is absent, &,t © will be used. A leading ‘ � ¢ ’ will be stripped off from the
CMZ title.

W .���[£LQv�����.,[[R: is replaced by¢�¢�¢�¢�¢�¢ v����,.,[�[�tRIE#�#C:B	�	 p 33JI¢�¢�¢�¢�¢�¢ Y v����.,[�t##�		�3�3

thus making the version number, as stored in the ‘ X"Y�X ��� ’ deck, available to the program at execution time.
‘ v����,.,[�[ ’ should be defined as a ‘ �'�A���A�� X ��� x © ’ variable in the routine that calls ‘ W .���[JLEv�����.,[[ ’. ‘ Y v����.,[ ’
contains the same version number in integer form.

W .���[£LQA ^�X '�[[R: is replaced by¢�¢�¢�¢�¢�¢ A ^�X '�[�[�tRIEAH�1=,
�	 ¢ �����"�£I

thus making the author name, as defined via the ‘ A ^,X '���� ’ command, available to the program at execution time.
‘ A ^�X '�[�[ ’ should be defined as a ‘ �'�A��A,� X �� x -�) ’ variable in the routine that calls ‘ W .���[£LKA ^�X '�[�[ ’.
Equivalently, the following sequence names are reserved by CMZ for use in source code written in C/C++:

W .���[£LQ �A X ��[[R: is replaced by¤ 4,��5��&�� Y  A X [�[�t����%����44W .���[£L X"Y >���[[R: is replaced by¤ 4,��5��&�� Y�X�Y >�[�[�t�=�=����

These C/C++ statements make the date and time of the CMZ run available to the program. Analogously, for the
version number and the author name:
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W .���[£LQv�����.,[[R: is replaced by W .���[JLQA ^,X '�[�[R: is replaced by¤ 4,��5��&��zv����.,[�[¦¥G#�#C:B	�	 p 33B¥ ¤ 4,����G&��zA ^�X '�[�[W¥GAH�1=�
�	!�����"�6¥¤ 4,��5��&�� Y v����.,[|#�#�		�3�3

3.4.2 The VIDQQ Sequence.

The §�W .���[£LQv Y  �[�[£I sequence is expanded to a line consisting of the following three fields.

1. The name of the package as written on the TITLE deck.

2. The version number and the date/time when the file was versioned.

3. The date/time when the extract file was generated.

The v Y  �[�[ sequence as implemented in CMZ generates a static variable for Fortran or C/C++ programs. This
static variable contains the magic characters recognized by the Unix command ‘what’.

Example:

h =�r"�S��2 i e (�§�- f /=���1 �S��2�m��2C6 ��>�u (¥:BF,¦ p (�§ O"( p O�- p¨ F (�O@:KO"(¥:E)�- �C6 O"( p O�- p¨ F (�O@:EO�)@:K) ¨u��\,��A -@:K§) p O�O�O�P p O ¨�p¨ - (�P@:KO�O@:EO�O �C6 O ©,p (�) p¨ - (�(¥:EO ¨ :K)�PZ ^³Y � )@:KO�F p O © (�P p O�) p¨ F (SFD:S(�P@:E- ¨ �C6 O"( p O�- p¨ F (�O@:EO�O@:BF�§
h =�r"�S��2 i e (�§�F f /=���1!r���/r���/;6 �A~ )@:KO�F p (�- ) ©,p O�) p¨ F ( © :K¦�O@:EO�P �C6 ) ©,p O�) p¨ F ( © :E¦�)@:K-�O�,������r���	 (³: ¨°h \���	�T���3��� i O�) p )"( p¨ -�,��> Y . (³:S(�§ p (�O (�- p O�( p¨ F (�)@:S(�PR:K- �C6+(�P p O�) p¨ F (�P@:E) ¨ :BF ©'�\5����Z FD:K)�( p O ¨ ) ©,p O�) p¨ F ( © :K¦�¦@:E- ¨ �C6 ) ©,p O�) p¨ F ( © :E¦�§@:K-�PZ ^³Y � )@:KO�F p O ¨ O"( p O�- p¨ F ((¥:K)�§@:EO © �C6 O"( p O�- p¨ F (GFD:m(�O@:KO"(u��\,��A -@:K§) p O�O�O�P p O ¨�p¨ - (�P@:KO�O@:EO�O �C6 O ©,p (�) p¨ - (�(¥:EO ¨ :K)�P> Y � ^³Y�X )@:KO¦ p O"( )�- p O�§ p¨ ( (�-@:KO�O@:EO�O �C6 O ¨,p (�) p¨ - O © :VF�FD:K¦�§'�,��� X ¦@:S( ©,p (�( O"( p O�- p¨ F O ¨ :S(�O@:E¦�¦ �C6 O"( p O�- p¨ F O ¨ :m(�(¥:BF ¨' Y *,u (¥:K)O p (�( ) ©,p O�) p¨ F ((¥:K)�P@:E¦�) �C6 ) ©,p O�) p¨ F (�(¥:VF�FD:KO ©



4 Using CMZ in the Code Development Phase page 25

Chapter 4

Using CMZ in the Code Development
Phase

In this chapter we will explain how to use CMZ most effectively during the code development phase. The order
in which commands are described in the next sections of this chapter, will give you a feeling of when, where
and how to use a specific command. Figure 4.1 gives an overview of the commands and the files they act upon.
Only the commands that need more explanation are described in this chapter. See the Reference Manual for a
description of all commands.

4.1 CMZ Command Syntax

The command syntax of CMZ is Unix-like. This means that options always start with a ‘ � ’ followed by a single
character. For some commands the order of the arguments is significant. While for others it is not. To find out
the correct syntax of a command, see the Reference Manual or the on-line help.

4.1.1 CMZ Pathnames

A full pathname is constructed by glueing together with slashes, ‘ p ’, the root, ‘ p�p ’, the filename, the patch name,
the deck name and, preceded by a ‘ « ’, the cycle number. Omitting the root and file name makes a pathname
relative to the current file. Omitting also the patch name results in a pathname relative to the current file and
patch. Omitting the ‘ « ’ and the cycle number from the pathname defaults to the highest cycle of the specified
deck. When in a sub-directory (patch), the parent directory (i.e. the top-directory (file)) can be specified by ‘ :�: ’.
Some examples:

pp 1�
�r¥( p r���1���=�- p 4,����T�)£«KF full pathname of the ¨�·Á¸ cycle of ‘ 4,���UT�) ’ in ‘ r���1���=�- ’ in file ‘ 1,
�r¥( ’
p r���1���=�- p 4,����T�)7«KF pathname of the same deck as above relative to file ‘ 1,
�r¥( ’, i.e. you must already

be somewhere in file ‘ 1,
�r¥( ’4����UT�)7«EF pathname of same deck as above relative to ‘ r���1���=�- ’, i.e. you must already be
in sub-directory ‘ r���1���=�- ’:: p r���15��=,F p 4����UT�¦ pathname of highest cycle of ‘ 4,����T�¦ ’ in the sister directory ‘ r���1���=,F ’ of the
current working directory
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READ
EDIT

CImport

CXtract

CImport

CXtract

CCompile
CMake

CLibrary
CMake

ARC

CAR

USE

COR

EXEC

Local Editor

Source/Text
File

Compilable
Source File

Compiler

Librarian

CMZ ASCII
Readable File

Delta Files
Corrections

Command
Files

x.car

x.cor

x.kumac

The Tool Box
Interface to Data Base manager

Language sensitive utilities

X.CMZ

DIR1

DK1
...

...

...

DKN

DIRN

DK1
...

DKN

Figure 4.1: Overview of CMZ commands and the files they act upon.
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4.1.2 The Decklist

A number of commands allow as an argument a DECKLIST . The DECKLIST argument allows you to specify
one or more sets of decks. A set of decks is specified by giving the first and last deck of the set separated by a
‘ : ’ (the first and last deck are included in the set), e.g. ‘ 4,���UT³(¥:E4����UT�� ’. If ‘ 4,����T³( ’ is the first deck in the CMZ
current working directory (CWD) than ‘ 4,���UT³( ’ may be omitted. If ‘ 4,���UT� ’ happens to be the last deck in the
CWD then ‘ 4,���UT�� ’ may be omitted. If a set contains only a single deck name then wildcarding is permitted
(for the wildcarding syntax see section 7.5.11). The first deck of the set may be given in the general form
‘ p�p 1,
�r p r���1���=¥( p 4,����T0( ’, which sets the CWD for the entire set to ‘ p�p 1�
�r p r���1���=¥( ’. A set which includes all
decks in the CWD may be specified by ‘ x ’. A set only contains the highest cycles of the specified decks unless
the set consists of a single deck, in which case the cycle number may be added to the deck name. Instead of
decks you may also specify sets of patches this way. Some examples:

pp 1�
�r p r���1���=�) p 4,����T0( ‘ 4,����T³( ’ in ‘ r���1���=�) ’ in file ‘ 1�
%r ’4����UT³( ‘ 4,����T³( ’ in the CWD4����UT³(¥: from ‘ 4,����T³( ’ included to the last deck in the CWD:B4,���UT�) from the first deck to ‘ 4,����T�) ’ included in the CWD4����UT�-@:B4,���UT�P from ‘ 4,����T�- ’ to ‘ 4����UT�P ’ included in the CWDx all decks in the CWD or all decks in all patches if the CWD is a top directory
pp 1�
�r p r���1���=�)@:Vr���15��=,F from ‘ r���15��=�) ’ to ‘ r���1���=,F ’ included in file ‘ 1�
�r ’
pp 1�
�r¥( pp 1�
�r�) all decks in all patches in the files ‘ 1�
%r¥( ’ and ‘ 1,
�r�) ’
pp all decks in all patches in all connected files

4.1.3 The Date

If a command expects a DATE you can give the date/time in the following format: ‘ 44 p ��� p ���D:V=�=D:¹��� ’. The
date and time can be specified separately by ‘ 4�4 p ��� p ��� ’ and ‘ =�=D:¹��� ’, respectively. Leading zeroes in the
date and time may be omitted. The date may also be specified by the following reserved words: ‘ X �% �A�¤ ’,
‘ ¤���. X ���� �A¤ ’, ‘ >���� X ' ’ and ‘ �A�. X >���� X ' ’.

Some valid date specifications are:

) p P p©�© :S(�§@:S(�¦ ©$ªJ« of June 1988 quarter past 5 pm.
¨ :S(�¦ today quarter past 9 am.>���� X ' from the ¬J · of the current month

4.2 Making Yourself Known to CMZ

Before doing anything in CMZ you should make yourself known to CMZ. Not just as a matter of politeness, but
because CMZ’s history mechanism keeps track of changes by putting your name in the history records of every
deck you edit.

A ^�X '���� e username f
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With this command you tell CMZ your name. The username argument may contain blanks. If you omit the
argument, A ^,X '���� will tell you the current author name. The most convenient place for this command is in the
‘ �S��2,3
���
�& ’ file.

4.3 Creating a CMZ Library File

Before any material can be stored, a CMZ library file must be created.

������A X � e -C] cmz file [nrecs]

������A X � creates a CMZ file and sets the current working directory to the top of this new file. The file will get
the extension ‘ :<�S��2 ’ if you do not specify an extension. By default a newly created CMZ file can contain up to
16 Mb of data (i.e. 32000 records of 512 bytes). If you think you are going to store more than that into the file
you can override the default by setting nrecs to the amount of (512 bytes) records you need. If the option ��� is
set, decks entered into the file will be compressed using the gzip algoritm. Typical compression factors range
from 3 to 6.

After creating the CMZ file you can store data into it using the commands A��,� , � Y >����� X , N X ��� or X�X ��� . Instead
of reading data from a file you also can create patches (directories) and decks interactively with the commands>Z� Y � and �� Y�X .

4.4 Connecting and Releasing a CMZ Library File

N Y �� cmz file e ��� f e ��_ e macro e args... f�f�f��,���A�.�� cmz file g x
Use N Y ��� to connect an already existing CMZ file. The current working directory will be set to the top of the
newly connected file. The default file extension is ‘ :<�m��2 ’ and need not be specified. If you give the optional
parameter ��� the file will be connected in readonly mode. Use the readonly mode when you want to connect
CMZ files for which you don’t have write permission, e.g. CMZ files from other users. If you do not specify
the ��� option and CMZ detects that the CMZ file is write protected, it will automatically connect the file in
readonly mode. Up to 50 CMZ files may be connected at the same time.

If option ��_ is specified a macro, stored in the CMZ file, will automatically be executed once the file has been
connected. By default the macro in deck p�] TH��"���$ p ��3
���
�& will be executed. In deck ��3
���
�& one typically
stores the file dependent equivalent of the �S��2,3
���
�&D:BTH��"��� file. For more on macro execution see command�_��,� (section 7.5.5).

A CMZ file can be disconnected from CMZ with the ���,��A�.�� command. All connected files can be released at
once by giving the argument x . When leaving CMZ with ��_ Y�X all connected files will be released automatically.

4.5 Importing and Exporting Code and Text Files

A CMZ file may contain source code (FORTRAN, C and others) as well as plain text. The material that can be
imported by CMZ can be either in CAR, FORTRAN, C, plain text or any other format.
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CMZ can output the contents of the CMZ file in CAR, pure FORTRAN, pure C or any compilable language
(i.e. compile-ready, with sequences and conditional material resolved) or plain text format.

4.5.1 Importing and Exporting CAR Files

A�,� car file e ��� e � f�fDe ��A fDe ��. f e decklist f��A�� car file e ��' e &�& fDe � f�fDe �%A fDe �%v vers num fDe �%~ f e �%\ g ]U^ .�� g decklist f
The command A��,� is used to import a CAR file into the CMZ file. With the decklist argument (see section 4.1)
you specify the set of patches and/or decks you want to import from car file. Omitting decklist results in the
import of the whole CAR file. Patches will become directories in the CMZ file with the decks as the elements.
In every directory a deck ‘ O�O ��A X ��' ’ will be created containing the ‘ W �A X �' ’ directive. If the CAR file does
not contain history records the following default history records will be added to every deck1 after the ‘ W  ��,��Z ’
directive:

x �>,u 6 O�( p O�P p�©�© ( © :KO�)@:K¦§ �,� �,
%H0�${ ���&"�%�,3�$
x ���wAH,1�=�
�	 6

If you set option �%A in A��,� then also the author field of the history records will be filled in:

x �>,u 6 O�( p O�P p�©�© ( © :KO�)@:K¦§ �,� �,
%H0�${ ���&"�%�,3�$
x ���wAH,1�=�
�	 6 ��
�H0�${ ��%&0�%�,3�$ O"( p O�P p©�©

If the CAR file already contains history records (from a previous CMZ run) no new history records will be
added. For more information on the history mechanism see section 4.11. If you give the ��� option A��,� will
strip off anything appearing in the columns 73–80 from all statements that are not comment lines 2. When you
set option ����� the comments in columns 73–80 are stripped off from all lines.

Use command �A�� to export the patches and/or decks specified either with decklist or option �%\ in CAR format.
The selected patches and/or decks will be written onto the file car file. In case the file car file already exists it
will be renamed to car file :V����T (thereby overwriting an already existing car file :V����T ). If you use option �%\ all
deck names stored in the decklist buffer (see section 7.5.2) will be used. When ]U^ .�� is given as decklist then
all the decks referenced in the USE bank (see section 5.3) are processed. If decklist or option �%\ are omitted
all patches and decks in the CWD will be exported. To write only the decks belonging to version vers num (for
the format of vers num see section 5.1) to the CAR file use option ��v vers num. If you set option ��' then the
decks will be written onto the CAR file without their history records. This might be useful when the CAR file
will be shipped to end-users who are not interested in the history comments. Stripping off the history records
can also save a considerable amount of space (assuming you elaborately documented all your changes in the
history records). If you use option ��' and a deck is missing its ‘ x ���|AH�1=�
�	 6 ’ card, you will get a message
that this card is missing. No history records will be stripped off in that case. If option ��'�� is set only the last
CMZ comments are written to the CAR file. If option -Hnn, where nn is an integer less than 100, is set then the
last nn CMZ comments with version numbers are written to the CAR file.

When you give the ��A option in �A� , all cycles of all decks will be written onto the CAR file. This is mainly
useful when you want to export the CMZ file without losing the old versions of decks. A CAR file created with
the ��A option can be read back into CMZ by A�,� just like any other CAR file. The options ��' and �%A may be
concatenated into ��A�' or �%'�A , they must, however, precede the decklist .
`
Except to the ‘ ®�® ¯�°�±#²�³ ’ decks which will only get the ‘ ´�²�µ)¶�· ’ record after the ‘ ¸�¯�°�±#²�³ ’ directive.a
Option ¹�² or ¹�²�² are Fortran77 features where comment lines are lines starting with a ‘ ´ ’, ‘ ² ’ or a ‘ � ’.
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When the �U~ option is given, the command is equivalent to the command � X ��¤ (see section 7.4.3) which converts
a CMZ file into a CAR file compatible with Patchy.

4.5.2 Importing and Exporting source files

� Y >������ X e � X language fCe ��Z fDe � e<YUf . fCe ��A f files��_ X ��A,� X e �%' e � f�fCe � ^�fDe ��� f h ��� g�e ��� fDe �%v vers num f �%\ g?e ��Z f}]�^ .�� g � N car file ge �%� fDe ��� fDe ��v vers num f decklist i
With command � Y >������ X you can import one or more source files into a CMZ file. Each file will be stored in
a single deck. The deck name will consist of the first 32 characters of the source filename. The deck will be
created in the CWD. The default history records will be added to the new deck (see section 4.5.1). The effect of
option ��A is identical as for the command A���� . Decks created by the � Y >������ X command will get on the ‘ W  ��,�Z ’
directive the option ‘ X t language’ if the option � X is specified or ‘ X t6¥���H,	�	,��&,1 3��&��H������B¥ ’ if the option � X
is not specified. This helps the export commands to recognize the type of the decks. If the option ��Z is set, a
‘ W Z����� ’ header line is created instead of a ‘ W  ��,�Z ’ directive.

If you set option �. then CMZ will search for matches between the sequence definitions currently stored in
memory (see section 4.8) and identical lines in the source file. When a match is found, the corresponding lines
will be replaced by a ‘ W .���[JL sname’ line, where sname is the name of the sequence in memory. When option� Y . is set only include lines are replaced.

The command �_ X ��A,� X is used to export the compile-ready code. All ‘ W .���[ ’ sequences and ‘ W5Y N ’ conditionals
will be resolved and the code will be written on the default extract (source) file (see section 4.12). For a detailed
description of the options see section 4.13.

4.5.3 Importing pure FORTRAN Code

N X ��� fortran file e �. fCe ��� e � f�fDe ��A f e routinelist f
With command N X ��� you can import pure FORTRAN source code. With the optional argument routinelist
you can specify the routines to be imported. The syntax of routinelist is the same as the decklist syntax (see
section 4.1.2) except that no pathname may be specified. If routinelist is omitted the whole fortran file will
be read in. Each routine will be stored in a single deck. The deck name will be the same as the routine name
(truncated to 32 characters). If there is a blank blockdata, it will be stored in the deck ‘ \������Z� �A X ’. The decks
will be created in the CWD. To each deck the default history records will be added (see the previous section).
The effects of the options ��� , ����� and ��A are identical as for the command A��,� .

If you set option �. then CMZ will search for matches between the sequence definitions currently stored in
memory (see section 4.8) and identical lines in the FORTRAN file. When a match is found, the corresponding
lines will be replaced by a ‘ W .���[JL sname’ line, where sname is the name of the sequence in memory.

4.5.4 Importing and Exporting Plain Text Files

XX ��� e �%~ fDe �%A f text files� X � X e �. fDe � ^�fDe ��� fDe ��' fCe �� fDe �%v vers num f h �%� g �%\ g�e �%Z f�]U^ .�� g!e ��� f e decklist f5i
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With the command XX ��� you can import plain text files into the CMZ file. The deck name will consist of the
first 32 characters of the text filename (minus the filename extension, e.g. if the filename is ‘ ��o�����:V1���o ’ then
the deck name will become ‘ ��o���� ’). The deck will be created in the CWD. The default history records will
be added to the new deck (see section 4.5.1). The effect of option ��A is identical as for the command A���� .
By default any line longer than 255 columns will be truncated. To prevent any truncation specify option �%~
to enable line-wrapping. Decks created by the XX ��� command will get the option ‘ X t X ��_ X ’ on the ‘ W  ��,�Z ’
directive. This makes it possible to output all text decks in a single go ( � X � X �� x , see below).

The command � X � X is used to export decks to plain text files. Of each deck the ‘ W  �,�Z ’ card and the history
records will be stripped off, unless option ��' is set in which case only the ‘ W  ��,�Z ’ card will be stripped off.
The text file will have the deck name extended by the file extension .ext as set with the .�� X command (see
section 4.12). The default extension is ‘ :B1�o�1 ’. The decks to be exported can be specified either with decklist or
by the options �%\ , �%� or ]U^ .�� . If option ��� is given then all patches and decks selected by the � Y ��� X (for creating
a pilot option list see section 4.7) command will be scanned for the type specifiers ‘ X t X ��_ X ’ or ‘ X t� �A X A ’ The
decks found will be written to the default text file. If you set option �%\ all deck names stored in the decklist
buffer (see section 7.5.2) will be exported. If you specify option ]U^ .�� all decks referenced in the USE bank (see
section 5.3) will be exported. Option �� tells � X � X to write only patches or decks of type ‘ X t X ��_ X ’ or ‘ X t �A X A ’
to the default text file. If option ��v vers num is set then only the decks belonging to version vers num will be
written to the default text file (for the format of vers num see section 5.1). If option ��� is set the decks will be
taken from the USE bank (the decks must be new decks not yet in the CMZ file). By default the corrections
stored in the USE bank will be taken into account. If you don’t want any correction cards to be used set option� ^ . The options ��� and � ^ and ]U^ .�� and � ^ are mutually exclusive. If option ��� is specified all decks are
removed from the USE bank after processing. When option �. is given the ‘ W�Y N ’ directives will be interpreted
according to the active control options. The �. option is especially useful if you have a deck which contains,
for example, a machine dependent installation script. After setting the desired control option (with .��,���,� X ) the
example of Figure 4.2 could be extracted with the command � X � X �. Y ��. X A,��� (for more elaborate installation
decks and automatic installation procedures see command ��_�,� in sections 5.7 and 7.5.5). The options �. , � ^ ,�%' , ��� and �%� may be concatenated, they must, however, precede options �%\ , ��� , ]U^ .�� or the decklist .

4.6 Wandering through the CMZ Library File

Once you’ve created a CMZ file and imported some material you can move from directory to directory and list
the directory contents with the following commands:

�� Y � e pathname f Y ���,� X ����¤ e ��� g ��A f e pathname f
Use command � Y � to move from directory to directory. Specify with pathname a new CWD (see for the
pathname format section 4.1.1). To go to another directory in the same file it is enough to give the directory
name without a preceding ‘ p ’ or ‘ :: p ’. If pathname is omitted then � Y � prints the full pathname of the CWD.
Every time the CWD changes the prompt changes to reflect the new CWD.

With command  Y � you get a listing of the contents of a directory.  Y � first lists all the sub-directories of the
CWD (because of the structure of the CMZ file only the top-directory can have sub-directories3) followed by
the decks stored in the CWD. If there are more than 15 sub-directories they will be listed in rows. If there are
less sub-directories or if option ��� or ��A is set the sub-directories will be listed in a single column. If you give
as first argument option ��� then  Y � will produce a more verbose listing of the directory. Of each deck the
cycle number, the date/time of creation and the size in bytes will be shown. Option ��A behaves like option ���
b
Although RZ allows for unlimited nesting of directories, CMZ currently allows only one level of directories (i.e. patches). In future
updates, we foresee to withdraw this restriction.
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Figure 4.2: Example of a machine dependent install script.
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except that it also adds the version number , the number of lines and the compression factor of each deck, If
pathname is omitted then the contents of the CWD will be listed. Pathname may be either a directory or a deck.
If pathname is a directory then  Y � lists the contents of that directory. If pathname is a deck, the highest cycle
of that deck will be listed. Wildcarding (see section 7.5.11) is permitted (if wildcarding is used, the pathname
is assumed to be a deck). The symbol :�:�: (ellipses) may be used in pathname to indicate that any number of
directory names (including zero) may appear in its place. So,  Y � pp ����3��( p :�:�: will list the contents of all
directories in ‘ ����3�"( ’ and  Y � p :�:�: p ���@Ç x will list all decks of which the name begins with ‘ �� ’.

By setting pathname equal to p�p you can obtain a list of all currently connected CMZ files.

4.7 Selecting Control Options

.��,��,� X¡e : f g!e � fDe comp opt f
If there are any control options they must be set before any source code will be exported. The CMZ Y N directives
are solved according to the selected control options.

Use .��,���,� X to set the control options. With comp opt you can add a control option and with � comp opt you
can remove a control option from the option list. More than one option may be set or removed at a time. If no
arguments are given, a list of all active control options will be shown. Use argument : to clear all options from
CMZ’s memory.

Use command ��� Y . X to find out which control options are used in the different decks of your CMZ file (look
for the ‘CONTROL OPTIONS’ index, see section 4.14 and 7.4.1). Ideally, the CMZ file should contain a deck
which documents all different control options.

4.8 Loading Sequences

Before any decks containing ‘ W .���[ ’ directives can be exported as pure code the sequence definitions must be
loaded.

.���[ ^ �������. e : fsg�e ��� fsg�e ��� fsg�e ��� f;g�e � N file fsg�e ��� patch fsgwe ��v vers1 e �%v���� N vref ffDe � ^�fCe seq patch f
Use .���[ ^ ���,��,. to load sequence definitions into memory. .���[ ^ ��,���. scans all decks in the sub-directory
seq patch for sequence definitions (denoted by the ‘ W Z����� ’ directives). More than one seq patch may be
specified at a time. By default the corrections stored in the USE bank (see section 5.3) will be taken into
account. If you set option � ^ then the contents of the USE bank will be ignored. If no arguments are given,.���[ ^ �������. gives you a list of all sequence definitions currently stored in memory. If you give instead of
seq patch option ��� then the full definitions of all sequences currently in memory will be shown in the local
browser or pager. Option ��� has the same effect as option �%� except that all ‘ W .���[ ’ directives will be resolved.
Any missing sequence definitions will be detected. You can write all sequence definitions from memory to a
file by using option � N file. The ‘ W Z������ ’ directive will be replaced by ‘ x Z������ ’ and all ‘ W .���[ ’ directives will
be resolved. Instead of to a file, the sequence definitions can also be written with ��� patch to a patch. In that
case the ‘ W .���[ ’ directives will not be resolved. Use argument ”.” to clear all sequence definitions from CMZ’s
memory. When there are a lot a sequences in memory (read from a lot of different sequence patches) it is often
easier to overwrite the changed definitions than to clear the sequence bank and reload all the definitions. To
overwrite existing definitions specify the ��� option. If ��� is not specified, already defined sequences will not be
replaced. Use option ‘ ��v vers1 ’ to load sequences belonging to a certain version. If the option ‘ ��v���� N vref ’ is
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given, all sequences which have changed between the reference version vref and the vers1 version are marked
internally for a later use in the code extraction step via the command ‘ �m�"��T�����v?#³(¬��v� ?#�) ’.

NOTE

Always set the required control options with .��,���,� X (see previous section) before loading any
sequence definitions. The control options are necessary to correctly interpret the ‘ W�Y N ’ directives
or any Y N t parameter on ‘ W Z����� ’ and ‘ W .���[ ’ directive lines.
If the same sequence is defined more than once, the first definition will be kept, unless ��� is speci-
fied.

To find out in which sub-directories sequence definitions are, use �� Y . X and look for the ‘SEQUENCES’ index
(see section 4.14). Ideally, the CMZ file should contain a deck which documents all patches containing sequence
definitions (see Figure 3.3). The command .���[ ^ ���,��,. with ‘ p�p as argument loads in memory all sequences
referred in all connected files.

4.9 Editing Decks

One of the important features of CMZ is the possibility to have direct access to any deck in the local editor of
your choice.

� Y�X e ��v vers num f°h �%\ g decklist i
Use �� Y�X to read into the local editor the decks specified by decklist or option �U\ (to change the default local
editor to the editor of your choice see section 4.12). If you use option �U\ all deck names stored in the decklist
buffer (see section 7.5.2) will be edited. If you set option ��v only those decks belonging to version vers num
will be edited. All decks to be edited are written onto the temporary edit file ‘ �S�"��41D:K�4�1 ’ (you may change this
default file name, see section 4.12) which is automatically read by the editor of your choice (see section 4.12).

WARNING

Never delete the ‘ W  �,�Z@L dname’ and ‘ W ��A X �'RL pname’ directives. In case you accidently removed
the (first) ‘ W  ��,�Z ’ or ‘ W �A X �' ’ directive, you will be warned about this fact. If a ‘ W  �,�Z ’ directive
is removed, the saved deck will be stored under the name ‘ \��A��Z� ���Z ’. To correct your mistake add
to ‘ \,�A���Z� ��Z ’ a new ‘ W  �,�Z ’ card and delete the ‘ \���A���Z� ��Z ’ (for deleting a deck see section 4.16).
If a ‘ W ��A X �' ’ card was removed the saved deck will be stored in the CWD. If the deck used to be in
the CWD no further action is required. If the deck used to belong to another directory, however, you
can correct your mistake by copying the deck to its original directory (for copying see section 4.15)
and by deleting the deck from the CWD. The ‘dname’ and ‘pname’ arguments may, however,
be changed to rename or reposition a deck into another directory. A better way of renaming or
repositioning a deck is with the ������¤ command.
Also never delete the ‘ x ���|AH,1=�
�	 6 ’ history record.

During the edit session CMZ is suspended until the editor is exited. When the edit file has been saved, CMZ
will create a new cycle only for the decks that have been changed in the edit file. Complete decks will be stored
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in the new cycles and not only the changes (i.e. delta’s) to the original. This is done to obtain maximum access
speed to any cycle of a deck.

Multiple edit sessions can take place simultaneously if the kuip edit server, TH���$U#�	 , is running (see 7.1.5).

If �� Y�X is invoked with, as argument, a non existing deck name, ‘new deck ’, then the edit file will contain the
directive ‘ W  ����Z@L new deck.’ followed by the default history records:

x �>,u 6 O�( p O�P p�©�© ( © :KO�)@:K¦§ �,� �,
%H0�${ ���&"�%�,3�$
x ���wAH,1�=�
�	 6 ��
�H0�${ ��%&0�%�,3�$ O"( p O�P p©�©

which in turn may be followed by a deck header template (see command .�� X , section 4.12).

To create a keep deck, type �� Y�X�] sname, where sname is the name of the sequence. When sname happens to
be equal to one of the KUIP system functions (see 8.1.8) the sequence name has to be given between quotes,I?I .
To create a title deck type �� Y�X 1"��1�3� in the top directory. CMZ will create in this case a correctly formatted
title deck. If you wish, you may add some more lines to the title deck. However, don’t change the format of the
version number and the date and time on the line after the ‘ WX"Y�X �� ’ directive (behind the time you may change
the line as you please).

NOTE

When creating a new deck, you can specify in the command all the informations you want on the
‘ W  ��,�Z ’ directive. Example:�>�u?½��4���1 IE&��%/�4T@L X t�� W�W L Y N t������È%��� X : �,
����"�%&,1�$²I

4.10 Browsing a Deck

���A� e ��v vers num fDe �. fCe ��' fÏh �%\ g decklist i
The ����A� command provides another way to view the contents of a deck. Contrary to the �� Y�X command ����A� 
shows the decklist decks in the local pager or browser (in read-only mode). On Unix systems the current host
pager can be defined via the environment variable �>�u���A�*��� ’. If ��>�u���A,*���� is not set, the value set by the Kuip
command '��. X ��A�*��� is used. On VMS systems X ¤���� p ��A,*� is used unless the logical name �>�u ] ��A,*��� is
defined. The command options are the same as the ones for �� Y�X .

On machines running the X window system and on HP/Apollo computers the browsing of the decks happens
asynchronously, i.e. CMZ can execute other commands while at the same time the decks stay on the screen,
in their own windows. To make use of this facility on X systems you have to set the environment variable
‘ �>�u���A,*��� ’ to:

$���1,��&,#��>�u���A,*���|o�1���	%� h ��$�= i��or�
�	�1��>�u���A,*����to�1���	U� h T�$�= i
In this case CMZ will invoke o�1���	%� ����#"�U��/ to view the decks. A more explicit o�1���	%� command can be
specified, like:
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��or�
�	�1��>�u���A,*����tRIKo�1���	%�?������
�����1�	�� © O�o�F © �%�,�!�53����UT�����?���,33
�/}��!#"�%��/@I

In this case you should not forget the ‘ ���#��%��/ ’. On HP/Apollo systems the asynchronous mode is default and
no environment variables need to be specified.

4.11 The History Mechanism

CMZ’s history mechanism records for every deck the date-time of modification and the name of the person who
made the modification (for setting the author name see section 4.2). The history record will be put, automatically,
directly below the ‘ W  ��,�Z ’ card and has always the following form:

x �>,u 6 O�( p O�P p�©�© ( © :KO�)@:K¦§ �,� �,
%H0�${ ���&"�%�,3�$

Every time a new cycle of a deck is generated a new history record is written. The top-most history record, not
yet version-stamped, will be overwritten by the new record, to prevent an unlimited growth of the history list.
It is also possible to add your own comments to the history list. When in the editor add just below the ‘ W  ��,�Z ’
directive your comments describing the modifications made to the deck. Each comment line should either
start with a ‘ x ’, a ‘ � ’ or a ‘ � ’4 and the first comment line should contain at least 10 non-blank alphanumeric
characters. CMZ considers a comment line containing less than 10 characters useless and removes the comment
line. In case you added comments a new history record will automatically be added just above your comments
and below the ‘ W  ��,�Z ’ directive. This history record, dating your comments, will not be overwritten the next
time a new cycle of the deck is generated. To prevent history lists from becoming too long you should add
comment lines only after you have made major changes to a deck. For example add some comment lines after
the ‘ W  ��,��Z ’ card of deck ‘ > Y ��. ’:

W  ����Z@LK> Y ��.@:x Y �4�4��4�y�H"$U1�1="�$���
����"�%&,1!1�
w&�
�1�������=���&,�,�
x 1�=��}��
����"�%&,1¬�"���!���¬�"
�	��w1=���&}
�&��?3���&��?3
%&,�
x �>,u 6 O�( p O�P p�©�© ( © :KO�)@:K¦§ �,� �,
%H0�${ ���&"�%�,3�$

after saving the deck and editing it again the history records look like:

W  ����Z@LK> Y ��.@:x �>,u 6 O ©,p O"( p�¨ O O�-R:KO�¦@:K)§ �,� N 
%&"$¬���4,������T���	�$
x Y �4�4��4�y�H"$U1�1="�$���
����"�%&,1!1�
w&�
�1�������=���&,�,�
x 1�=��}��
����"�%&,1¬�"���!���¬�"
�	��w1=���&}
�&��?3���&��?3
%&,�
x �>,u 6 O�( p O�P p�©�© ( © :KO�)@:K¦§ �,� �,
%H0�${ ���&"�%�,3�$

The history records can be listed by the command:

��>��� �. e�e 'D: fCe � f author e from date g ��v e<YUf vers1 f e to date g vers2 f�f
Command �>��% �. , without any arguments, lists the top-most history record of all decks in the CWD. If the
CWD is the top-directory then also the top-most history record of all decks in the sub-directories will be listed.
If argument author is specified then only the top-most history record of the decks last changed by author will be
listed (if author is specified then the from date and to date arguments may be omitted). If you give >�� as author
then your name as set by the A ^�X '��%� command (see section 4.2) will be used. To get a list of all authors that
recently have made changes you have to set argument author to A ^�X '�����. . If from date is specified (in ‘  �A X � ’
format, see section 4.1) then only the top-most history record of the decks modified from from date onwards
c
Or between /* ... */ pairs when in C language mode (see section 4.12 on how to change to C mode).
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will be listed (you cannot omit argument author in this case, but you can replace it by a x ). If you give to date
(also in ‘  �A X � ’ format) then only the top-most history record of the decks modified up to and including to date
will be listed (from date can be given as x ). To find out which deck has been changed last in the CMZ file
give �A�. X as from date. To list the complete history list of the decks, replace author by option ' (note that this
option is not preceded by the usual ‘ � ’). When only the full history list, introduced by user author, has to be
listed precede author by 'D: (don’t leave any space between the . and author). If author is preceded by a ‘ � ’ then
this will be interpreted as all users except author. If instead of from date ��v vers1 is specified then all decks
modified after version vers1 will be listed (for the format of vers1 see section 5.1). If vers2 is also given then
only the decks modified between vers1 and vers2 will be listed. To include vers1 and vers2 in the range use
option �%v Y .

4.12 Changing Defaults

.�� X+e filename h ���A�� g ��� g � N e � fsg ��� g ��. g �% g � XCe  fDg �%_ e A fDe � fCe  e ( f@e ) ffCe � f@e � f;g ��� iUf'��. X �� Y�X ��� e editor f'��. X .�'�,��� e shell fN Y ��,�A,.�� e option f
Use .�� X to change the default filenames for the editor, extract (FORTRAN, C, text, etc.), object library, exe-
cution, template or save files. Note that the Filecase may be changed via the Kuip command FILECASE (see
section 8.3.11). Also the default compiler directive and the language mode (FORTRAN , C or anything else)
can be changed by .�� X . .�� X without arguments shows you the current defaults.

With option ���A�� you define the output file names and the compiler directives for several languages (default is
F77). When changing language mode the name of the compile file and the compiler directive change accordingly
(see tables 4.1, 4.2 and 4.3).

When you issue the � Y�X command the deck or decks to be edited are written on the edit file. By default this
is the file ‘ �m�"�41D:E�41 ’. You can change the name of this default edit file with: .�� X new edit file ��� . For
Unix systems a useful setting might be, e.g. .�� X}p 1%��r p �S�"�41C:K�41D: ] r"�U4 , where ] r0�U4 is a KUIP function that
returns the current process id (see 8.1.8).

By using option � N you can change the name of the extracted source file (depending on the language mode),
i.e. the file on which the compile-ready code will be written. The commands �_ X ��A,� X , �����%>�� Y �� ��� Y \ and��>�A�Z�� will write to this file (see next section). If the name of the source file contains a x then every deck will
be written on a new file with the x being replaced by the deck name. For example:

.�� X &���/ x :<�w� N � Write every deck on a new file ‘ &���/ deck :<� ’..�� X ��1& p x :B��� N?N §�§ Write every deck on a new file ‘deck :E� ’ in the directory ‘ ��1& ’ (Unix case)..�� X e :E�1& f x :E�,
�	!� N�N §�§ Idem as above but for VMS case.

This feature is especially useful for systems where routines need to be compiled separately to create an object
library. When the source file name contains the string ‘ ] �m��2�4���	 ’ it will be replaced by the CMZ current working
directory. For example: when the CWD is ‘ pp r,	�
�y���U1 p 45��	³( ’ then ’ $�	�� p�] ��>�u� Y � x :B� ’ will be replaced by
’ $U	�� p  Y �³( x :E� ’.
When the option � N � is set, the extracted code will contain special CMZ comments. These special comments
allow CMZ to later re-import via the .�¤�,�'����%� Y u�� command the decks that were changed outside of the CMZ
environment. This feature allows one to edit the extract files directly, while still being able to use the CMZ build
commands.
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With the option ���,��> you can define the comment character(s) corresponding to the language. Comment char-
acter cannot be redefined for C and F77 languages. CMZ needs to know this comment character when writing
the CMZ history lines on the extract file. If CMZ does not know which comment character to use, the CMZ
history lines are not written on the extract file avoiding a compilation error. For example:

.�� XÊÉ �����%>�����1���o set % as comment character for Latex language.�� X p�Ë�Ë�p �����%>�� W�W set / Ë and Ë / as comment characters for C++ language

With the option � Y �,� you can select the include option. When this option is active, the sequences are written
onto include files instead of being developed inside the extract file. For example:

.�� X I ¤ ��&"��3UH�4,�Ê¥G4���	�����1�
�	�� r���1= p�] .���[7:K��o�1=8¥"I<� Y �,�{�.�� X I�Ì,��&���3%H�4,�ÎÍ�45��	����U1,
�	�� r���1= p] .���[R:E��o�1=6Ï"I<� Y �,�{�A X ��_
.�� X :8� Y ���?� disable the include option for C language mode

The string $SEQ is replaced by the name of the sequence when writing the deck onto the extract file. If the
extension ’.exth’ is omitted, the default extension ’.h’ is taken. If the directory path is not set, the include file
will be written in the same directory as the one of the extract files.

NOTE

For C/C++ language, the include option is set to: .�� X I ] .���[7:V=CI � Y �,� � p � W�W
It means that the include files will be generated automatically and written in the same directory as
the one of the C/C++ extract files. Use In.�� X : � Y ��� � p � WW I to disable the writing of include
files. In that case sequences will be expanded inside the extract files.

The object library name can be changed by using option ��� . This file will be created or updated by the com-
mands ��� Y \ , � Y \���A���¤ and �>�A�Z� . When the object library name contains the string ‘ ] �S��2����%3� ’ it will be
replaced by the CMZ filename corresponding to the CWD. For example: when the CWD is ‘ p�p r,	�
y����U1 p 4���	³( ’
then ‘ ] �>�u N Y ��D:�����\ ’ will be replaced by ‘ ������È��,� X :K����\ ’. This feature is convenient when you are working
with more than one CMZ file. Changing to another CMZ file automatically changes the object library name in
which the compiled decks will be stored.

The commands ���,��>�� Y ��� , ��� Y \ and �>�A�Z� prepare also an execute file which contains the necessary com-
mands to compile the source file(s) and update the object library. With option ��_ it is possible to change the
execute filename. Option ��_ may be followed by the following modifiers:

A The execute file will be automatically executed by the commands ������>� Y �� , ��� Y \ and �>�A�Z� .� A comment directive will be added before each compiler directive, this is useful for quiet compilers,
i.e. compilers that don’t tell you which routine they are compiling. e ( fDe ) f The object file(s) will be deleted once they have been replaced in the object library. In case of  ³(
the compiler source file(s) will be deleted. In case of  �) the compiler source file(s) and the object
file(s) will be deleted.� The librarian will be invoked after all calls to the compiler have been made. This is more efficient
in case a large number of source files have to be compiled since the compiler will not be paged out
of memory by the librarian every time an object file has to be replaced in the object library.� The option P prevents the setting of the PATH in the execution file.
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Figure 4.3: Example of a deck header template.

On exiting CMZ saves its current status (connected files, control options, sequence definitions, aliases, current
working directory, etc.) on a file ‘ �S��25$���#��@:E4,��1 ’. This file will be read when CMZ is invoked with the restore
option (see section 2.1). The restore option is especially useful on systems where you have to exit and enter
CMZ often. The name of the save file can be changed with: .�� X new save file �. . To turn off the writing of the
save file give as filename a ‘ : ’.
A template file can be specified by the options � X or � X  . A template file contains a deck header template.
The deck header template will be inserted by � Y�X every time a new deck is created. The template will appear
just below the default history records. The strings ‘ ]  ��,�Z ’, ‘ ] A ^�X '��%� ’, ‘ ]  �A X � ’ and ‘ ]�X"Y >�� ’ are reserved and
will be replaced by the deck name, the author name (as set by the A ^�X '��%� command), the date and the time,
respectively. The string ‘ ] ¤ ’ acts as a X A\ character. If option � X  is used then filename is considered to be a
CMZ pathname. This gives you the possibility to store the template together with your code in the CMZ file.
The default template file extension is ‘ :n�S�51 ’. To unset a template filename give as filename a ‘ � ’. An example
of a Fortran deck header is shown in Figure 4.3.

Edit file FORTRAN file C file Library file
Apollo �S�"�41C:K�41 �m���,
�	D:B�1& x :<� ] �S��2��5��3�@:�3����
Unix �m�"�41D:E�41 �S�5�,
�	D:E� x :<� ] �S��2����%3�@:K�
VMS VAX/ALPHA �>�� X :B� X �> N ���D: N �%� x :B� ] ��>�u N Y ���D:�����\
IBM VM/CMS �>��� X :B�� X ��> N ���D: N ��� X �A�� x :E� ] �>�u N Y ��D: X _ X � Y \
WINDOWS/NT �S�"�4�1D:K�41 x :E� x :E� ] �S��2����3�@:K3����
MSDOS �m�"�41D:E�41 x :B� x :E� ] �S��2����%3�@:K�

Text file Execute file Template file
Apollo x :B1�o�1 �m�"��o����£:K��o���� �
Unix x :V1�o�1 �S����o����J:E��o���� �
VMS VAX/ALPHA x : X _ X �>��_��,�C:B�_��,� �
IBM VM/CMS x : X _ X ��>���_��,�@:B��_��,� �
MSDOS x :V1�o�1 �S����o����J:Ú����1 �
WINDOWS/NT x :B1�o�1 �S�"��o����J:V����1 �

Table 4.1: Default filenames.

The syntax for the filename argument, for all supported machines, is described in the sections on filenames in
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chapter 2. At startup the default filenames are as in table 4.1.

FORTRAN Compiler Directive
Apollo À�u�m��$nJw��l $Àl¼J¿�q s fº�$nJw��l $Àl¼J¿�q.R�f\¼�m sJÔ q�pMw s ¾JkJÕ$q s ¼�m$Ã$q�ÁM¿ s  \¼�n s ÃJf\¾
HP-UX À$a�a s N�HJ � �t s Æ s ny�$nJw��l $Àl¼J¿�q
Gould UTX ÀMwJp�u s À s Æ s r s nÖ�$nJw��l $Àl¼J¿�q
Cray Unicos n)À�u$a�a s q Ô v s wywJÀ�À s f��$n�w��M $Àl¼�¿�q6R�wº�$n�w��l �Àl¼�¿�q
Ultrix À$a�a s ¾#uMkJul¼�n s �ob s Æ s ny�$n�w��l $Àl¼�¿Jq
SunOS À$a�a s Æ s ny�$n�w��l $Àl¼�¿Jq
SOLARIS [�w) $uM[ {#| i��\¾� $pMw�[)fl¼#ml[JÀ$a�a s Æ s ny�$n�w��M $Àl¼�¿�q
IRIX À�a�a s ¾)u$kJul¼�n s Æ s mlw$n# �  s ny�$nJw��l $Àl¼J¿�q
CONVEX Àln s Àl¼ s Æ s n^�$n�w��l �Àl¼�¿�q
IBM 6000 Á$¿JÀ sJ× qJÁ�u�mlk��\q s)× p�m$Ãl¾�m$ÆM¿ sJ× n�vlkJpM¿�q)mM��b$]�a�e�a s Æ s ny��n�w��l $ÀM¼�¿�q
Alliant ÀMwJp�u�p$k)m s n s mln s ¾�kJÕ�q s ~JÆ s r s Æº�$nJw��l $Àl¼J¿�q
VAX VMS � � ~)P � [)I�K } [#il~�~)� � [�~ }\Ø ����L$~)T�� �l� ��K3R ~ }\Ø ��L$~#T�� �l� ��K
ALPHA VMS � � ~)P � [ { K���Q�P$Q � KM[)I�K } [#il~�~)� � [�~ }\Ø ����L$~)T�� �\� ��K3R ~ }\Ø �JL$~)T�� �M� ��K
IBM VM/CMS ��� � ~)P � ��L$~)T�� �l� ��Kx��iM~)��P � i � �
IBM MVS L�~o��L$~)T�� �l� ��K�L)�M�JT � � { K��l~JQJI
MSDOS � a�a s Lo�$n�w��l �Àl¼�¿�q
WINDOWS/NT À$a�a s mlw�¿�w)ÆMw��$n�w��M $Àl¼�¿�q s mlw�¿$¼#mJÙ

Table 4.2: Default FORTRAN compiler directives.

With option ��� command .�� X N Y ��� can also be used to change the default compiler directive. Give the compiler
directive between quotes. The string ‘ ] ��
���r�����3� ’ will be replaced by the name of the file to be compiled. If
‘ ] ��
���r�����3�� ’ is followed by a file extension, like ‘ :V�0��& ’ or ‘ :K
 ’, then it will be replaced by the name of the
file to be compiled minus the compile file extension. See tables 4.2 and 4.3 for the default FORTRAN and C
compiler directives.

You can change the default editor that will be invoked by �� Y�X with the command '��. X �� Y�X �%� . Giving'��. X �� Y�X ��� without argument will show you the currently set editor. At startup the default editors are as in
table 4.4. On systems running the X window system you can define the editor via '��. X �� Y�X ���°IKo�1���	%� ��#��¥I . In that case you get the editor in a new window and you can still read and scroll the output of the CMZ
session in your CMZ window.

The default shell used by the .�'������ command can be changed with the command '��. X .�'��,��� . Giving'��. X .�'�,��� without argument will show you the currently set shell. At startup the default shell on Unix
systems is the Bourne shell ( p �0��& p $�= ).

4.13 Compiling and Archiving of Decks

One of the main features of CMZ is that you can activate from the CMZ shell, in a totally transparent way, the
local FORTRAN or C or other compiler and the librarian.

��_ X ��A,� X e �%' e � f�fCe � ^�fDe ��� f h ��� g�e ��� fDe �%v vers num f �%\ g?e ��Z f}]�^ .�� g � N car file ge �%� fDe ��� fDe ��v vers num f decklist i�����>�� Y �� e ��' e � ffDe � ^�fCe ��� f h ��� g�e ��� fDe ��v vers num f �%\ g�e ��Z f�]U^ .�� g � N car file ge ��� fDe �%� fDe ��v vers num f decklist i�� Y \ e ��' e � ffDe � ^�fCe ��� fÏh ��� g!e ��� fDe ��v vers num f �%\ g�e �%Z f�]U^ .�� g � N car file ge ��� fDe �%� fDe ��v vers num f decklist i� Y \,��A��¤ e �% fDe object file f��>�A�Z�� e ��� f e ��A f e ��� f e ��� f e � Y history filename f e ��v e vers1 f�fDe ��v vers2 f
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C Compiler Directive
Apollo [$n�w���[�n�no�$n�w��M $Àl¼�¿�q s fº�$n�w��l $Àl¼�¿Jq.R�f\¼#m s  \¼�n s Ã�f\¾
HP-UX n�n s Æ s ny�$n�w��l $Àl¼�¿Jq
Gould UTX n�n s Æ s ny�$n�w��l $Àl¼�¿Jq
Cray Unicos n�n s nÖ�$n�w��l �Àl¼�¿�q
Ultrix n�n s Æ s ny�$n�w��l $Àl¼�¿Jq
SunOS n�n s Æ s ny�$n�w��l $Àl¼�¿Jq
SOLARIS [�w) $uM[ {#| i��\¾� $pMw�[)fl¼#ml[$n�n s Æ s ny�$n�w��M $Àl¼�¿�q
IRIX n�n s Æ s ny�$n�w��M $Àl¼�¿�q
CONVEX n�n s ÀM¼ s Æ s nÖ�$n�w��l �Àl¼�¿�q
IBM 6000 n�n s Æ s ny�$n�w��M $Àl¼�¿�q
Alliant Æln�n s n s Æ s rº�$n�w��l �Àl¼�¿�q
VAX VMS �ÖL�L$[#I�K } [)iM~�~)� � [�~ }\Ø �$�JL$~)T�� �M� ��K3R�~ }lØ ��L$~)T�� �l� ��K
ALPHA VMS �ÖL�L�[)I�KML�L�[)��P�K �M�)� ��Q����l[)I�K } [)il~�~)� � [�~ }\Ø �M�JL$~)T$� �l� �$K3R�~ }\Ø �JL$~)T�� �M� ��K
IBM VM/CMS Ú L�L���L�~)T�� �l� ��KºQ�� � Q { � ��L$~#T�� �l� ��K�� Ú
IBM MVS L�~y��L$~#T�� �l� ��K�L)�M�JTºL¡K��l~JQ�I
MSDOS Æln�n s n s ~�]o��n�w��l $ÀM¼�¿�q
WINDOWS/NT n�¿�k)Á�  s n s mlw�¿�wJÆ$w s I�� � i$b$] s I$QJ�����$Q$�\X s I Q������$Q ��n�w��l $ÀM¼�¿�q

Table 4.3: Default C compiler directives.

Editor
Apollo DM System Editor
Unix vi
VAX VMS edit
IBM VM/CMS xedit

Table 4.4: Default editors.

With the commands �_ X �A,� X , �����>�� Y �� and ��� Y \ it is possible to extract the compile-ready FORTRAN or
C or other source code (depending on the language mode), or to extract the source code and invoke the local
compiler, or to extract the source code, invoke the local compiler followed by the local librarian. All three
commands resolve the ‘ W .���[ ’ and ‘ W�Y N ’ directives and write the code to the default extract file (see the previous
section for the default filenames and how to change them). Next, the commands ������>� Y �� and ��� Y \ invoke the
desired compiler with the compiler directive as specified by .�� X with the ��� option (see previous section). The
command ��� Y \ continues by invoking the local librarian and archiving the compiled file into the default object
library (see the previous section for the default object library name and how to change it).

NOTE

Before issuing either ��_ X ��A,� X , �����>�� Y �� or ��� Y \ you must first set the control options and load
the sequence definitions (see the sections 4.7 and 4.8, respectively).

These three commands feature an identical set of options. The decks on which they operate are specified ei-
ther with decklist , option �%\ , � N or ]U^ .�� . If you use option �%\ all decks stored in the decklist buffer (see
section 7.5.2) will be processed. If you specify option ]U^ .�� all decks referenced in the USE bank (see sec-
tion 5.3) will be processed. With option � N a car file containing decks or normal code can be processed (see
also command A_ X ��A,� X , section 4.13.3). If option �%� is specified all decks are removed from the USE bank
after processing (see section 5.5 for an example of the use of the ��� option together with the � N and ]U^ .�� op-
tions). If you set option ��v only those decks belonging to version vers num will be written to the compile file.
By default the corrections stored in the USE bank will be taken into account. If you don’t want any correction
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cards to be used set option � ^ . If option ��� is set the decks will be taken from the USE bank (the decks must be
new decks not yet in the CMZ file). The options ��� and � ^ and ]�^ .�� and � ^ are mutually exclusive. In case you
don’t want the history records in the compile file you have to set option ��' . If you set option ��',� then only the
last CMZ history records will be in the compile file. The options ��' e � f , � ^ , ��� and ��� may be concatenated,
they must, however, precede options �%\ , ��� , ]U^ .�� or the decklist .

Concerning the ��� option

In case you are doing �� Y \ x 5 from the top-level of the CMZ file any new decks in patch ‘ ���A x ’ (which has
been created in memory by the command ^ .�� , see 5.3) will automatically be added to the default object library.
However, in case you do ��� Y \ p�p 1�
�r the new decks in patch ‘ ���A x ’ will not automatically be added to the
default object library. The reason behind this is that in case you have a large number of CMZ files you might
want to build your object library not all at once but in a number of steps, without having the new decks in patch
‘ ���A x ’ added to the library at every step. Now to get at least once the new decks in the library you have to
specify, for example, as last step �� Y \����?���A x .

NOTE

When in FORTRAN mode the commands �_ X �A,� X , ������>� Y �� , ��� Y \ and ��>�A�Z�� will not output
any non-FORTRAN decks. Sometimes it can happen that you are convinced that a certain deck
contains legal FORTRAN code, while nothing is written on the default FORTRAN file. What can
be wrong? There are two possibilities:

1. The deck is not compile selected. Check the ‘ Y N t ’ parameters on the ‘ W  �,�Z ’ and ‘ W ��A X �' ’
directives against the currently active control options.

2. The ‘ . ^ \,��� ^�X"Y ��� ’ or ‘ N ^ ��� X"Y ��� ’ statement does not start in column 7, but in the columns
1–6 (illegal syntax).

So, before panicking check your code carefully.

In X language mode the commands �_ X ��A,� X , ������>�� Y �� , ��� Y \ and �>�AZ�� will output only decks
that have the option ‘ X t_ ’ on the ‘ W  �,�Z ’ directive (or all decks that are in a patch which has option
‘ X t_ ’on the ‘ W ��A X ��' ’ directive).

Command � Y \,��A��¤ can be used to archive the object file into the default object library. If object file is not
specified, � Y \,��A��¤ will archive the (binary) default compile file.

Use command � Y \,��A��¤��� to remove an object module from the default object library. This command is
useful to remove the object modules of obsolete decks (i.e. decks that have been deleted from the CMZ file)
from the object library.

��>�A�Z�� is a powerful command with which you can automatically recompile all decks that are out of date
compared to the date and time written on the ’FILE.history’ file (the history file is written by the command
’LMODS -O’). If this file does not exist and the option ’-I’ is not specified ��>�A�Z�� recompile decks that are out
of date compared to the default library. ��>�A�Z�� compares the time of last change written in the history file (or of
the date and time of the default library if the history file does not exist) with the time of last change of all the
decks in the CWD and its sub-directories. Decks that are more recent than the time of the last change will be
written to the default extract file, recompiled and replaced in the library. All decks that need to be recompiled
will also be stored in the decklist buffer (see section 7.5.2).
d
Or ²�Û�±�Ü#°#²�±�´ or ²�²#Ý�µ#¯�Þ�ß�à�´ .
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If option ��� is set the decks are compared to their default object files instead of the default library (in this case
the librarian will not be called). If option ��� is set the decks that need to be recompiled will only be listed. This
is a very useful option since the decklist buffer is always filled and subsequently can be used by, for example,
the command ^ �� � N Y ��� ?�%\ (see section 7.6.8) to check all decks, that need to be recompiled, for undefined
variables. Other useful sequences are:

�>�A�Z����� followed by ��� Y \��%\�>�A�Z������� followed by ������>� Y ����%\

If the option § ��v?#���	�$�("I is given all decks having a version number greater than ’vers1 ’ or no version set
are recompiled. If ’vers1’ is not specified, the version number written on the history file (see section 4.13.2) is
taken. If the option § ��v�#���	�$�({��v� ?#���	5$�)7I is given all decks having changed between ‘vers1 ’ and ‘vers2 ’
are recompiled. The resulting code belongs to the version ‘vers2’.

If option �%A is given then all connected CMZ files will be searched for decks that need to be recompiled.

Whenever a sequence definition has been changed all decks that use the changed sequence must be recompiled.
This will be done, automatically, by �>�AZ�� . To do this �>A�Z�� checks the date and time of a deck with the date
and times of all sequences used by that deck. If one sequence definition is changed more recently than the deck,
the deck will be recompiled. The date and time of a sequence defintion is stored in the keep deck. When a
number of sequence definitions are stored in one deck, they will all get the same date and time. Due to this fact
it may happen that, although you changed only one sequence, many more decks will be recompiled than you
expected.

4.13.1 Include Files

When the include option is selected via the command SET and option -INC (see section 4.12), the sequences
are written onto include files instead of being developed inside the extract file. For example:

.�� X $U	�� p x :<� � N �.�� X I ¤ �G&"��3%H�4��W¥ ] .���[B¥0I8� Y ��� �

The CMZ directive ‘ W .���[JLK�����ÈR: ’ will be replaced by the include statement ‘ ¤ ��&"��3%H,4,�W¥Sr,	,
�y@:V=3¥ ’ and the file
‘ r,	�
y@:V= ’ will be written in the directory ‘ $U	5� ’, if it does not exist or if the sequence ������È has been modified.

The directive ‘ X t��� Y �,��� ^  � ’ on the + .���[ card inhibits the writing of the include files for the sequences men-
tionned on the ‘+ .���[ ’ card and allows the expansion of these sequences in the extract file.

4.13.2 The History File

The History file ‘ N Y ��D:Ú=0�$U1�
�	�� ’ where N Y ��� is the name of the connected cmz file contains the date and time
of the last deck changed in the file N Y �� . To create this file use the command �>��� ,.��� (see section 7.1.11).
The command �>�A�Z�� (see section 7.1.10) reads the History file and recompiles the decks that are out of date
compared to the date and time written on the ‘ N Y ��D:V=0��$U1�
�	�� ’ file. If this file does not exist and the option ‘-I’
is not specified then the decks that are out of date compared to the default library are recompiled.
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Creation of the ‘libproject.a’ library

LJTMUâá�X�ãoÀl¼�¿�q  $pMw�ä�qMn)uLJTMUâá�])ã�¾Jq�u ¿$¼#f� $pMw�ä�q$n)u8R�k s �LJTMUâá�bJã�¾Jq$¿ ��Pl~åT$Q$LJ�LJTMUâá�Z�ã�¾Jq × [�[LJTMUâá�d)ã�n�¿$¼#f SLJTMUâá�eJãº¿���wJÃM¾ s ~LJTMUâá�aJã�q�Ál¼)u

Updating the ‘libproject.a’ library

L)TMUâá�X�ãyÀl¼�¿�q  $pMw�äJqMn)uL)TMUâá�]Jãº¾Jq�u ¿$¼#f� �pMw�ä�qMn#u8R�k s �L)TMUâá�b�ãº¾Jq$¿ ��Pl~åT$Q$LJ�L)TMUâá�Z�ãÖt\¾Jq  $pMw�älX@R n�wJpL)TMUâá�dJãÖt\¾Jq  $pMw�ä�]6R n�wJpL)TMUâá�e�ãº¾Jq × [�[L)TMUâá�a�ãºn���k#ÙlqL)TMUâá�z�ã�¿���wJÃl¾ s ~L)TMUâá�_�ãoq�Ál¼)u

4.13.3 Creating source Code Directly from a CAR File

A_ X ��A,� X car file e ��� e � f�fCe ��' fDe � ^�f e decklist f
The command A�_ X ��A,� X can be used to extract the compile-ready source code directly from a CAR file, without
creating a CMZ file. All ‘ W .���[ ’ and ‘ W�Y N ’ conditionals will be resolved and the code will be written to the
default source file. Before doing a A�_ X �A,� X make sure you have set all necessary control options with the.��,��,� X command (see section 4.7). Any sequence definitions will be loaded automatically while reading the
car file.

If you give the ��� option A�_ X ��A,� X will strip off any comments in the columns 73–80 from statements which are
not comment lines. When you set option ����� , however, the comments in columns 73–80 are stripped off from
all lines. By default the corrections stored in the USE bank will be taken into account. If you don’t want any
correction cards to be used set option � ^ . In case you don’t want the history records in the FORTRAN file you
have to set option ��' . The options ��� , ����� , � ^ and ��' may be concatenated, they must, however, precede the
decklist .

4.14 Making a Listing of a CMZ Library File

�� Y . X list file e nn f e ��A fDe �. fCe ��' fDe � YUfDe ��� fCe �%v vers num f e �%\ g decklist f
Use ��� Y . X to generate a line-by-line listing of a CMZ file or directory. The listing shows the line count for
each line and the deck and patch name. The line count corresponds to the line numbers on the action directives
generated by ����� (see section 5.2) and can be used to check where the corrections will be applied. At the end
of the listing a table of contents, a sorted index of all patches, decks, sequences and control options is given. By
default the CWD directory will be listed. In case the CWD is the top-directory the whole file will be listed.

A specific deck or set of decks and patches can be listed by using the optional parameters decklist or option �U\ .
If you use option �%\ all decks stored in the decklist buffer (see section 7.5.2) will be listed. If option ��v is given
then all decks belonging to version vers num will be listed.

By default FORTRAN carriage control characters will be used to format the listing. If you set option ��A the
listing will be formatted with ASCII carriage control characters. In case you don’t want the history records in
the listing you have to set option ��' . Set option � Y in case you are only interested in an index. If option ��� is
given then the listing will be shown directly in the local browser or pager. The default number of lines per page
is 56. You can change the number of lines per page by giving a new number nn. If the option �. is given every
deck starts a new page.
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4.15 Copying Decks

�,����¤ e ��� f h �%\ g source i target��� X ����� old topdir new topdir>Z� Y � new dir

Decks can be copied from one directory to an other directory with the �����¤ command. The other directory may
be in the same or in a different CMZ file. Use ������¤ to copy source deck(s) or the deck(s) in the decklist buffer
(option �%\ ) to target . The source may contain wildcards6 (see section 7.5.11) or be in the form of a decklist. In
either case the target must be a directory. If the current working directory is the target than it may be specified
with a ‘ : ’. Since a �����A�>�� command does not exist, ������¤ should be used for that purpose. First copy a deck to
a new location then delete the original. If target is not the same name as source the deck name on the ‘ W  ����Z ’
directive will automatically be changed to target . ���%��¤ will not clear the version field in the top-most history
record of a deck and it will automatically lock decks belonging to a version. This default behaviour is useful
when decks are copied from a master CMZ file to a private CMZ file for further development. When later
comparing the copied deck with the original deck using �,��� (see section 5.2) one does not get a correction line
for the history record due to the missing version number. If the option ��� is given, the date and time of the
copied decks are set to the current one.

With the command �� X ���� it is possible to copy one complete CMZ file (old topdir) to a new CMZ file
(new topdir). With complete we mean every cycle of every deck of every directory. This command is use-
ful to compact a fragmented CMZ file. After a lot of edit and purge cycles a CMZ file will get fragmented, i.e.
it will contain holes, some of which are too small to be filled with new decks 7. To get rid of these holes use��� X ����� to make a new compact CMZ file. Before using �� X ���� the CMZ file new topdir should have been
created with >A�Z�� (see section 4.3).

Use >�Z� Y � to create a new directory. This new directory is empty except for a ‘ OO ��A X �' ’ deck which contains
the ‘ W ��A X �' ’ directive. To add, for example, an ‘ Y N t ’ parameter to the ‘ W �A X �' ’ directive you have to edit the
‘ O�O �A X �' ’ deck. To move a newly created directory to its desired place in the list of directories use the >���v��
command (see section 7.2.6).

4.16 Deleting Decks

 �,�� X � e ��v vers num g �� g � YUf°h �%\ g decklist i
Decks can be deleted with the  �,�� X � command. The decks to be deleted can be specified either by a decklist
(see section 4.1.2) or by option �%\ . If option �%\ is used then the decks are taken from the decklist buffer (see
section 7.5.2).
If option ��v vers num is given then the decks belonging to version vers num that are not associated with any
other version will be deleted. For example, deck ‘ ��
��s«n- ’ belongs to version 2.01/03, deck ‘ ��
��s«KF ’ belongs to
version 2.01/04 and deck ‘ r0�Gr�
7«n- ’ belongs also to version 2.01/03 (deck ‘ r"��r�
7«n- ’ is the highest cycle of the
‘ r0��r�
 ’ decks). If we now do  ����� X ����v})@:KO�( p O�- x we will only delete deck ‘ ��
��s«n- ’. Deck ‘ r0��r�
7«n- ’ will
not be deleted since it belongs also to version 2.01/04 (since their is not a deck ‘ r0�Gr�
 ’ with a cycle number
higher than 4 belonging explicitly to version 2.01/04).
Option ��� should be used to mark decks as obsolete. Of these decks only the history records will be saved, the
body of the deck will be deleted. This option is useful to keep a correct version structure. Say, for example, we
don’t need anymore routine ‘ ����� X ’ in deck ‘ &�
�
�1R«KF ’. Deck ‘ &�
�
�1R«n- ’, however, belongs to version 2.01/04. If
k
The ‘ ®�® ¯�°�±#²�³ ’ deck cannot be copied using wildcards.l
When the CMZ file gets too fragmented a warning is issued.
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we would just delete deck ‘ &�
�
�1@«EF ’ deck ‘ &�
�
�1@«n- ’ would become the highest cycle and would, therefore, also
belong to all higher versions of our program. To prevent this from happening deck ‘ &�
�
�1R«KF ’ should be marked
as obsolete.

4.17 The $VERSION, $CMZFILE and $CWD Functions

The KUIP system functions described in section 8.1.8 can be used inside a macro. Executing the macro shown
in Figure 4.4 gives the following output:

��>�u e (�) f ��o����z1,��$U1'��,�����76 X 
4,���?O- p O�F p�¨ F (�(¥:K)§@:K) ©¤�
�H}��	��!	H�&�&"��&,�!�>,u�
�&?'�� ^ _ pU^ � Y _
¤�
�H}��	��|H"$,�G&,��1=��!�,
,3�3�
�/0��&,�w������,� Y \?����3��$
��H,	�	��%&,1 N ��3�� ��$J6 Z ^³Y ���H,	�	��%&,1w "��	,���U1�
�	���$J6 p�p Z ^0Y � p �>�� X"Y N
��A~ 6 )@:KO�¦ p O"( '\5���ZD6¯FD:K)) p O�O'��,��� X 6Q¦@:S( ©,p (�( ' Y *�u 6+(¥:K)�( p O�OZ ^³Y � 6 )@:KO�¦ p O�O . Y *�>�AD6 (¥:S(�O p O�-
¤�
�H}��	��|H"$,�G&,��1=��|&���/�#���	�$��%
�&?
����A~
��H,	�	��%&,1|~�
�	T"��&,�! "��	����U1�
�	��!t p�p '\5���Z��=���&,����&,�!4���	����U1�
�	��w1�
 p�p Z ^0Y � p �>�� X"Y N��H,	�	��%&,1|~�
�	T"��&,�! "��	����U1�
�	��!t p�p Z ^³Y � p �>�� X"Y N
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��k$n)p$w � K {J���qM¾�¾JkJÆ$qæ��K����l~6V � w)ÃMkJhº�)I�Q � KÄ� �l� T�K��qM¾�¾JkJÆ$q¦� �lw#t�kJp$qypJt�m�m\¼#m�ÆºLJTMU�w)m��)T$Q$L)� � i�Kl[���~ { ���qM¾�¾JkJÆ$q��qM¾�¾JkJÆ$qy�lw)tºkJp$qÖt\¾�¼#m$Æou�v$qyÀMw�¿�¿�w)r\¼#m$Æ�LJK�P�i�� �#} Àl¼�¿�qM¾��qM¾�¾JkJÆ$qnJq�p�mM¿$¼#f���[$n)q�p�ml[)m$qJrl[$n�� ÔÀl¼�¿�q¦á�nJq�p�mM¿$¼#f$ãM[# lk)r3R n�� ÔÎs pÊç�Àl¼�¿Jqxá�nJq�p�mM¿$¼#f$ãM[#v�flw�w#Ù s pÀl¼�¿�q¦á�nJq�p�mM¿$¼#f$ãM[#v� l¿�wJu s pÀl¼�¿�q¦á�nJq�p�mM¿$¼#f$ãM[#v\¼)Æ Ôès p¦ç�Àl¼�¿�qâá�nJq�p�ml¿�¼#f$ãM[$¾�¼)Æ#��k s pÀl¼�¿�q¦á�nJq�p�mM¿$¼#f$ãM[�Ù$t\¼#  s pn)Ã�n���wJul¼)À��qM¾�¾JkJÆ$q�LJt$p�p$qJm$u � ¼J¿�qº¼�¾BVÂ��LJTMU �M� ��K8�����qM¾�¾JkJÆ$q�LJt$p�p$qJm$uoI\¼#p$qMn)uMw)p�hÄ¼�¾BVé�JLJ��I8�����qM¾�¾JkJÆ$qn#t$p�ÃM¼)pº�o��L)��I8�����qM¾�¾JkJÆ$qy�$Q�� Vé�)��K�P {$� ~)i.���$Q���� � } ~�~)N8V%�)��K�P {�� ~)i8��� } ~�~)N����qM¾�¾JkJÆ$qy�����M~ � V%�)��K�P {$� ~)i.�������l~ � �¡� � ��UâVÐ�)��K�P {�� ~)i8��� � ��U\���qM¾�¾JkJÆ$qyN |�� �xVé�)��K�P {$� ~)i.��N |�� ��� {$� �JT$Q.V%�)��K�P {�� ~)i8� {�� �JT$Q����qM¾�¾JkJÆ$q¼)Àº� {�|$}l{J� P � iM�6� �#��K�P {$� ~)i8���$QJ���@O ]BO�Z��)�$]6R�`Md�u�vMqJm��q$¾�¾�kJÆ$qy�Mw)t�kJp$q^t\¾�¼#m$Æyu�vMqÖmMq)r�Õ$q�pl¾�¼�w)mÄwJÀ^�$Q����q$¾�¾�kJÆ$qqJm$Ãl¼#Àn)Ãº[�[#v�flw�w#Ù çên)Ã��qM¾�¾JkJÆ$q�LJvlk#m$Æl¼#m$Æ�ÃM¼)p$qMn)u$wJp�h�uMw¦á�n#t$p�Ãl¼#p�ãn)Ãxá�n�t$p�Ãl¼)p�ã çên)Ãp$q$¿�q�k$¾Jq Sp$q�u�t�p�m

Figure 4.4: Example of a macro with functions.
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Chapter 5

Using CMZ in the Code Maintenance
Phase

The requirements for a code management system during the code maintenance phase are quite different from
the requirements during the code development phase. During code development the emphasis is on speed,
interactivity, fast access to the local editor, compiler and librarian. During the code maintenance phase the
emphasis is on version management, generation and usage of correction sets and batch functionality. In this
chapter we will describe the tools that CMZ offers to make your life in the code maintenance phase easier.

5.1 Keeping Track of Versions

v����. Y �%� eBW g¯W O g¯W O�O g �. e A f vers num fDe ��� fCe � N filename f g!e ��� f
Use command v�����. Y ��� to stamp a version number on the highest cycle of all decks in a CMZ file. Once decks
have been marked with a version number they can be handled by all commands featuring the �%v option1. A
version number consists of three parts: a version (x), a release (y) and a level (z) part. These three parts are
combined in the following, fixed, way to form a version number: e o f oD:B��� p 2�2 . For example:

(¥:EO"( p O�)(�-@:EO�P p (�(
The version number will be placed in the top most history record of a deck, e.g.:

x �>,u 6 (¥:EO"( p O�)!O�( p O�P p�©�© ( © :KO�)@:K¦§ �,� �,
%H0�${ ���&"�%�,3�$ë�ë�ë�ë�ë�ë�ë
To set an initial version number on a CMZ file use option �. followed by a vers num. After changing some
decks (i.e. after creating new cycles) you can use option W to create a new level by increasing the level part of
the version number by one. With option W O the release part can be increased by one and the level part reset toOO and with option W O�O the version part can be increased by one and the release and level parts reset to O�O . If
option ��� is set a list of all versions stored in the CMZ file will be given. Without any option the current highest
version number is given.
`
Currently ²�Û�±�Ü#°#²�± , ²�²#Ý�µ#¯�Þ�ß�à , ²�ß�Þ�ì , ²�°�Ü , ²�±)Ý�± , à�í$Þ�± , í#à�ß�à�±�à , ²#Ý�Ü , í$Þ î�î , ï�à)ð�ñ#à�ò#²�à#ï and ß�µJÝ�í)ï .
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In case the options �. vers num, W , W O or W O�O are given, v�����. Y ��� does a global Z����� (see section 7.5.8) on
the whole CMZ file to lock the highest cycle of all decks. The new version number is written in the decks that
do not yet have a version number. A new deck with the name ‘ v e o f o ��� ’, corresponding to the new version
number is created in directory ‘ ] v�����. Y ��� ’ (if directory ‘ ] v�����. Y ��� ’ does not yet exist CMZ will create one).
This new deck is opened in the editor and you are encouraged to add behind the appropriate ‘ x 6�6�½|v����. Y ��� ’
line comments concerning the new version2. If option ��� is set the deck v e o f o ��� is saved without appearing
in the window editor. If option � N is set the text contained in ‘ N Y ����A�>�� ’ is added in the deck v e o f o ��� .

NOTE

The current version number is extracted from the ‘ X"Y�X �� ’ deck and the new version number is
written back into it. So never change the version number in the ‘ X"Y�X ��� ’ deck manually since this
could disturb the version management.

5.2 Generating Correction Sets

�,��� e ��� fDe ��' f original(s) e descendant f e � N cor file f
or�,��� e ��' f �%v vers num1 h descendant g ��v� vers num2 i e � N cor file f
Once programs reach a certain size and become fairly stable it is no longer efficient to distribute after every
change the whole CAR or, when binary file transfer is possible, the CMZ file. In that case it is much more
efficient to distribute only a correction (delta) set. A CMZ correction set consists of a number of ‘ W A� \ ’, W A� � ’,
‘ W ���� ’ and ‘ W  �,� ’ directives as described in the next section.

Use command ����� to generate a correction set. �,��� creates a correction set by comparing an original with a
descendant deck, patch or file (note that original and descendant are either both a deck, a patch or a file). The
correction set will be stored in a new deck in the directory ‘ ] ������� ’ (if directory ‘ ] �,����� ’ does not yet exist
CMZ will create one) with the name ‘ �,����� n’, with ¶�óô¬lõ © õ�öEõ)÷J÷)÷ . When option � N has been specified the
correction set will instead be written to an external file cor file. Set option ��� when ����� has to compare only
the decks available in the descendant file with the decks in the original file (see note 1 below). Use option ��v
when you want to compare version vers num1 of a deck, patch or file with its descendant (see note 2 below).
If instead option ��v vers num2 is given then vers num2 is compared against vers num1 . Options ��' and ���
must precede all other options and arguments.

There are two suggested ways of making changes to a CMZ file so that it will be easy to generate a correction
set later.

1. Make a new CMZ file and copy only the decks that you need to modify from the original to the new CMZ
file (using ������¤ , see section 4.15 and 7.2.9), instead of making a complete copy of the original. Make
sure that before you copy the decks you create identical sub-directories as in the original CMZ file (copy
also the ‘ O�O ��A X �' ’ decks from the original CMZ file in case they are not the default ‘ O�O ��A X �' ’ decks,
i.e. if they contain an ‘ Y N t ’ parameter). This scheme is not only space efficient but also allows for faster
generation of the correction set. Generate the correction set with ��������� p�p ���%3� 
�	� p�p ����3� &���/ .

2. Another way to proceed (only when the original CMZ file has been locked by the v����,. Y ��� command,
see previous section) is to edit the decks directly in the original CMZ file and use option ��v to generate

a
A new deck will only be created after changing the release part of the version number (options ¸#® and ¸#®�® ). When a new level is created
(option ¸ ) the comments will be added to the deck of the corresponding release.
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the correction set. Use �����}��v highest vers num p�p �5��3� . In case you made a new version before you
created the correction set you can generate the correction set with �����}��v one highest vers num �%v� 
highest vers num.

5.2.1 The Directives ‘ ,.7.<:ø ’, ‘ ,.7.<3< ’, ‘ ,6ù3485 ’, ‘ ,.<8432 ’

These directives are generated by the command ����� and used by the commands ^ .�� (see section 5.3 and 7.1.13)
and ^ � �A X � (see section 5.4 and 7.1.14) You never should create these directives yourself. They are only
described here for completeness’ sake.

The directive

W A \CL pname L dname L cnumber :

or

W A � @L pname L dname L cnumber :

cause the material following them to be added before or added after the specified line ‘cnumber’ in the deck
‘dname in the patch ‘pname’ (where the ‘ W  ��,��Z ’ directive is always line 0).

The material following any of these directives is terminated by the first CMZ directive other than ‘ W .���[ ’. Thus
action material can quote sequences. If the material contains other CMZ directives, like ‘ W  �,�Z ’, the ‘ W ’ is
replaced by a ‘ ± ’ to prevent the termination of the material. The ‘ ± ’ will be changed into a ‘ W ’ during the
interpretation of the action material. For example

W A�  @LQr�&����"�JL 4�&����"�JL x :±� ����Z@L 4�&������@:
¼ 	���$U1�
��4����UTz�"��1���	"�%�,3�½

will add a new deck ‘dname’ to patch ‘pname’.

The directive

W ����@L pname L dname L c1-c2 :

causes the lines ‘c1 ’ to ‘c2 ’ inclusive to be deleted and replaced by the material following the directive. For
single line replacement the parameter is written ‘cnumber’.

The directive
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W  �,�RL pname L dname L c1-c2 e L c3-c4 L?:�:�: f :

causes deletion of lines ‘c1 ’ to ‘c2 ’, ‘c3 ’ to ‘c4 ’, . . . (inclusive). An entire deck is deleted by the directive

W  ����RLQr�&����"�JL 4�&����"�JL x :

and an entire patch by the directive

W  ����RLQr�&����"�JL x�x�x�x L8O@:

As stated before, you don’t have to generate these directives yourself, CMZ will automatically generate them
for you.

5.3 Using Correction Sets

^ .�� e : f g!e�e ��� fDe ��� f deck list f g?e�e �� fDe � Y�f cor list f ge ��� corr dir f g?e � N filename f
Before being able to do anything with a correction set you have to load it into CMZ’s memory (into the so called
USE bank). Do this with the ^ .�� command. Once the correction set(s) have been loaded into memory they
will be automatically used by the commands �_ X �A,� X , ������>�� Y �� , ��� Y \ , � X � X , A�,� , �>A�Z�� , .���[ ^ ���,���. and^ �� �� N Y ���� .

To load corrections into memory give ^ .�� followed by one or more correction files. To be able to load a
correction file generated ignoring CMZ history records you have to set the ��� option. In this case CMZ will
take the ‘ x ���|AH�1=�
�	 6 ’ card as card 0, instead of the ‘ W  �,�Z ’ card when the corrections will be applied.
Correction sets that are stored in a CMZ file can be loaded by specifying option ��� followed by the directory
name that contains the correction sets (normally this will be the ‘ ] ������ ’ directory). In this latter case option�� may not be specified. To list the patches and decks for which corrections are stored in the USE bank give^ .�� without any arguments. A deck or a list of decks may be removed from the USE bank by specifying the ���
option. Use argument : to wipe all corrections from memory.

When more than one correction set has been loaded into memory they will be automatically merged. When
there are overlapping corrections (a clash) you will be warned. In that case check very carefully the result of
the merging and if it is not correct you have to fix and re-load the correction sets before proceeding. Use option� Y to suppress any warning messages concerning overlapping corrections, the first correction will be used. To
view the result of the merging, in the local pager or browser, specify option ��� , possibly followed by deck list .
The result of the merging can be written to a single new correction file by giving the option � N followed by
a filename. Correction sets loaded with the ��� option cannot be merged with other correction sets, i.e. it is
forbidden to first load a correction set with the ��� option and next load another set without the ��� option, or
vice versa.

5.4 Applying the Correction Sets

^ �� �A X � e ��� f°h<]U^ .�� g!e ����� N p�p 	�������%3 f decklist i
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Once the correction set(s) have been loaded into memory you can update your CMZ file to reflect the original
CMZ file. Use command ^ �� �A X � to update the decks specified by decklist or by ]U^ .�� . When ]U^ .�� has been
specified then all decks referenced in the USE bank will be updated. ^ �� �A X � will create for every deck that has
been changed a new cycle containing the updated version. It will also add the letter ‘^ ’ to ‘ x �>�u 6 ’ in the top
most history record to tell you that the deck has been updated using ^ �� �A X � , e.g.:

x �>,u ^ 6 (�¦ p O�- p�©�¨ (�-R:KO ¨ :S(�P �,� �,
%H0�${ ���&"�%�,3�$
If you specify option �%� before the decklist the result of the update will be shown in the editor. If you like the
result you can save the edit file and the deck will be updated. If, however, you don’t like the result of ^ �� �A X �
then just don’t save the edit file and no updating will be done.

5.5 Using the úüû , úüý and þ>ÿ���� Options of ����� û�	
��� , ������
������� and �������

In the maintenance phase it typically happens that you have to change or fix routines from an existing program.
As an experienced CMZ user you create your own CMZ file in which you store the new or modified routines
while leaving the master CMZ files untouched (see section 5.2). Once you’ve finished fixing the routines you
create a correction set (see command ���%� ) which can be shipped to other users. When other people on the
project follow the same method you get after a while a number of correction sets. Now, to get a version of
the program including your changes and the correction sets of other people there are two methods that can be
followed:

1. You always apply the correction sets to your master CMZ files by using the ^ � �A X � command. In this
way your master files always reflect the most recent situation. To test your changed routines you only
have to do

������>� Y �� pp &���/
where ‘ p�p &���/ ’ is the CMZ file containing your changed routines. To make an executable of the new
program you link the resulting object file from ������>�� Y �� with the object libraries.

2. You do not update your master CMZ files, but use the correction sets directly. Now you have to do the
following to test your changed routines

^ .�� ��
�	0(¥:<�U	����%
�	�)@:<��	��?��
�	,-@:<�U	��������>� Y ��?� ^ ��� p�p &���/ ]U^ .��
With the ^ .�� command you store the corrections in memory (in the USE bank). Next you compile your
changed routines and all the routines referenced in the USE bank. The option � ^ tells �����%>�� Y �� not
to apply the corrections in the USE bank on the routines found in file ‘ p�p &���/ ’. This ensures that you
get your modified routines without any accidental changes introduced via the USE bank. Option ��� tells������>� Y �� to remove all routines found in file ‘ pp &���/ ’ from the USE bank before recompiling all routines
referenced in the USE bank (option ]U^ .�� ). This prevents multiple inclusion of the same routine on the
compile file.

An user not involved in major development of the program code may not want to create an own CMZ file but
just make a CAR file3 containing his modified routines. This mode of working is not advised (you lose CMZ’s
history mechanism and utility functions) but it can be useful to get people compiling their own version of a
program with minimal knowledge of CMZ (like in large collaborations where the average physicist only needs
b
The CAR file should, however, reflect the patch/deck structure of the master CMZ files.
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to change a few routines of the general simulation or analysis programs). Also, in this case, there are two
different ways of working depending on if the master CMZ files are updated or not:

1. In case the master CMZ files have been updated you just do
������>� Y ��?� N &��%/;:<����	

where ‘ &��%/;:<����	 ’ is the CAR file containing your changed routines. To make an executable of the new
program you link the resulting object file from ������>�� Y �� with the object libraries.

2. In case the master CMZ files have not updated you have to do

^ .�� ��
�	0(¥:<�U	����%
�	�)@:<��	��?��
�	,-@:<�U	��������>� Y ��?�%� � N &���/D:<����	 ]U^ .��
With the ^ .�� command you store the corrections in memory (in the USE bank). Next you compile your
changed routines and all the routines referenced in the USE bank. The option � N tells ���,��>�� Y ��� to
read the routines from file ‘ &���/D:<����	 ’. Option ��� tells ������>� Y �� to remove all routines found in file
‘ &���/;:<����	 ’ from the USE bank before recompiling all routines referenced in the USE bank (option ]�^ .�� ).
This prevents multiple inclusion of the same routine on the compile file.

5.6 Running CMZ in Batch Mode

To run CMZ in batch mode you have to create a CMZ command file. A CMZ command file contains a list
of CMZ commands, just like in a ‘ �S��2�3�
���
�& ’ file (see section 2.3). Remember that CMZ does not read any
‘ �S��2,3
���
�& ’ file when running in batch mode, so you have to define your aliases (see 8.2.1) and author name (see
command A ^�X '���� , section 4.2) in the batchjob command file. Commands that invoke the local browser, pager
or editor are not allowed in batch mode4.When running CMZ in batch mode with for example the argument ‘ �U�����1���=��5��3� ’, the trace is written on the ‘ ����15��=�����3��@:�3
�� ’ file in the working directory. For invoking CMZ in
batch mode see section 2.1.

5.7 Automatic Installation of CMZ Files

When invoking CMZ with the argument ‘ ���G&"$U1��,33 ’5 the macro ‘ p] Z ^ >�A��,. p�Y �,. X A,��� ’, contained in the spec-
ified CAR or CMZ file, will be executed. This makes it possible to automatically create an executable program
or object library without having to go into CMZ and type CMZ commands. See Figure 5.1 for an example
install macro. This macro performs the same task as the one shown in Figure 4.2. The linking of the programs
is done in macro ‘ \ Y �� ’ which must also reside in the patch ‘ ] Z ^ >A,�,. ’ (see Figure 5.2). To execute the install
macro and create the programs ‘ ����o"��1 ’ and ‘ $U1	"��r0��1 ’, simply type:

�S��2����G&"$U1��,33z����o"��1
where ‘ �5��o"��1 ’ is either the file ‘ ����o"��1C:<�S��2 ’ or ‘ �5��o"��1D:n����	 ’. When ‘ ����o"��1D:<�m��2 ’ does not exist CMZ will
create it from the CAR file, so there is no need to create the CMZ file by hand. The macro ‘ Y ��. X A,��� ’ can also
have options. These options can be specified after the filename and will be passed directly to the install macro
c
Not allowed in batch mode are: à�í$Þ�± , ï�à)ð�ñ#à�ò#²�à#ï ¹�à , ²�ß�Þ�ï�± ¹�à , ñ#¯�í#°�±�à�¹�à , Þ�ò�í#à�ò�± , ß�°�ì�à�ß , ²#Ý�Ü without ¹�î option, î$Þ�ò�í ¹�à or¹�Ü and �#à�Ü)ï�Þ�Ý�ò .d
Or ‘ �JÞ�ò#ï�±�°�ß�ß ’ or ‘ ��Þ�ò#ï�±�°�ß�ß ’ depending on which machine you are running (see section 2.1).
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(see section 2.1). In these install macros we can make good use of the KUIP system functions ‘ ] >�A,�' Y ��� ’ and
‘ ] �. ’(see section 8.1.8 for more information about these system functions).

5.8 Automatic set-up

When invoking CMZ with the argument ‘ ��o ’6 the macro ‘ p�] Z ^ >A,�,. p N ����*���� ’, contained in the specified CAR
or CMZ file, will be executed. To execute the set-up macro simply type:

�S��2���o�����o���1
�	 �S��2���o�����o���1�$���1Hr

where ‘ �5��o"��1 ’ is either the file ‘ ����o"��1C:<�S��2 ’ or ‘ �5��o"��1D:n����	 ’. When ‘ ����o"��1D:<�m��2 ’ does not exist CMZ will
create it from the CAR file, so there is no need to create the CMZ file by hand. The default macro ‘ N ����*��%� ’ (or
the macro ‘ $���1�H�r ’) can also have options. These options can be specified after the filename and will be passed
directly to the set-up macro (see section 2.1).

5.9 Importing and Exporting CMZ Library Files

In addition to the �A�� and A��,� procedures, described in section 4.5.1, CMZ files can also be transported via
networks or be NFS mounted in a heterogeneous environment. CMZ libraries are standard ZEBRA/RZ direct-
access files with a record length of 512 bytes.

For example, a user on CERNVM can transfer a CMZ file from the CERN VAX Cluster to CERNVM in the
following way:

N X ��v�_�������N X �}½|\ Y � N ¦�(�)
N X �}½!*� X  Y .�Z ]  ��,��' Y 6 e v Y . Y�X ��� f  �,�A���AC:B�>,u+ ��,��A���AD:E��>�uN X �}½?[ ^³Y�X

k
Or ‘ ��Û ’ or ‘ ��Û ’ depending on which machine you are running (see section 2.1).
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¼)À¦�Má���k$n#v\¼�mMq�ã$��Á\�ÖuJvMqJmi$Q�T�Kº�o�)T�Q$LJ� � i�Kq$¿$¾Jqi$Q�T�Kº�o�)t� � Mq�p.�$á ��k$n#vl¼#mMq�ã��qJm$Ãl¼#À
n�k$¾Jq¦á�i$Q�T�K�ãÄ¼#m

��Q��l~)���M~l�y¾Jq�uoÀM¼)Ál¼)u8R�À�u�m s À¾Jq$¿WRÂ�)T$Q$LJ� � i�KºÀl¼)ÁM¼)un�n�w��M \¼�¿�q S
¾Jq�u�¾#u�pl¼# \¼#u8R�À�u�m s À¾Jq$¿WRÂ�)T$Q$LJ� � i�K�¾)u�pM¼# \¼)un�n�w��M \¼�¿�q S

��LJP$Q���� ¾Jq�u¦� n)À�u$a�a s wywJÀ�À s f��$n�w��l $Àl¼�¿Jq.R�wº�$n�w��M $Àl¼�¿�qB� s n¾Jq�uoÀM¼)Ál¼)u8R�À s À¾Jq$¿WRÂ�)T$Q$LJ� � i�KºÀl¼)ÁM¼)un�n�w��M \¼�¿�q S
¾Jq�u�¾#u�pl¼# \¼#u8R�À s À¾Jq$¿WRÂ�)T$Q$LJ� � i�K�¾)u�pM¼# \¼)un�n�w��M \¼�¿�q S

���BO���K����8O � O S ���qM¾�¾ � w�¼#m\¾#uMk�¿�¿ÖI�K�Tl~ow)myQ��l~)���M~6VÓn�� Ôºs ¼#m\¾)uMk�¿�¿yÃ$q���w^Q��l~)���M~��qM¾�¾ � w�¼#m\¾#uMk�¿�¿ÖI�K�Tl~ow)moLJP$Q�� VÂn�� Ôºs ¼#m\¾)uMk�¿�¿yÃ$q���wÖLJP$Q��q�Ál¼)u��
qJm$ÃlnJk$¾Jq
q�Á$qMn f\¼#m$Ãomlk���q����8á i$Q�T�K$ã
��qM¾�¾ �o���qM¾�¾ � � m\¾)u$k�¿�¿�kJuM¼�w)m�wJÀyÀl¼#Ál¼)u�k)m$Ãº¾)u�pl¼# l¼)uoÀl¼#ml¼�¾#vMq�Ã6�
p$q�u�t�p�m

Figure 5.1: Example of an install macro.
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HJI�KML)N8O }\� i�I8O � � � K ��� RS LJTMUWVYX@R�Z�ZM[\X�_�X�Z$[\X�`$[�_�bcX�`.R�]�d6R�d�agf$hjT3R } k#Ùlq�pS�s�s QJt$u�vlwJpxV � R { �1¼)u�v ]JZM[J`�ZM[�_�XS�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S$S�S�S�S$S�S�S�S$S�S�S�S�S$S�S�S�S$S�S�S�S�S$S�S�S�S$S�S�S�S$S�S�S�S�S$S�SS S��k$n)pMwjf\¼#m$Ã mlk���q��JÁS SS�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S�S$S�S�S�S$S�S�S�S$S�S�S�S�S$S�S�S�S$S�S�S�S�S$S�S�S�S$S�S�S�S$S�S�S�S�S$S�S
n�k$¾Jq¦á�mlk���qJãÄ¼#m

��Q��l~)���M~l�y¾#vMq$¿�¿�[$n�w���[#f\¼#m$Ã s foÀl¼)Ál¼)uyÀl¼)Ál¼)u.R�f\¼#m¾#vMq$¿�¿�[)f\¼#ml[)p#�ÄÀl¼)ÁM¼)u8R�f\¼�m
¾#vMq$¿�¿�[$n�w���[#f\¼#m$Ã s f�¾)u�pl¼# l¼)u�¾)u�pM¼# \¼)u8R�f\¼#m¾#vMq$¿�¿�[)f\¼#ml[)p#�Î¾)u�pM¼# \¼)u8R�f\¼#m

��LJP$Q���� ¾#vMq$¿�¿º¾Jq�ÆM¿JÃ�p s wÖÀl¼#Ál¼)uoÀl¼#Ál¼)u8R�w¾#vMq$¿�¿�[)f\¼#ml[)p#�ÄÀl¼)ÁM¼)u8R�w
¾#vMq$¿�¿º¾Jq�ÆM¿JÃ�p s w�¾)u�pl¼# \¼)uÄ¾#u�pl¼# \¼#u8R�w¾#vMq$¿�¿�[)f\¼#ml[)p#�Î¾)u�pM¼# \¼)u8R�w

qJm$ÃlnJk$¾Jq
p$q�u�t�p�m

Figure 5.2: The ‘ \ Y �� ’ macro as called by ‘ Y �,. X A,��� ’.
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Chapter 6

Macros

The macro facilities provided by CMZ are part of the Kuip processor.

6.1 Macro definition

A macro is a set of command lines stored in a deck or in an external file, which can be created and modified
with any text editor. The command ��_��,� (see section 7.5.5) envokes the macro and allows for two ways of
specifying the macro name:

��_�,� ��&����"� e r���	����"��1���	���3��$U1 f��_�,� ��&����"� ¤ �"���U	�
 e r���	����"��1���	���3��$U1 f
The first form executes the first macro contained in ‘mname’ while the second form selects the macro named
‘macro’. Macros may be stored in a deck or in a normal text file.

If ‘mname’ is a full CMZ pathname the macro in that deck will be executed. IF ‘mname’ is not a full pathname
it will be searched for in the deck ‘mname’ in the CWD. If it cannot be found in the CWD it will be searched
for in the CMZ directory $KUMACS. If ‘mname’ cannot be found in the CMZ file, it will be searched in the
file ‘mname.kumac’.

In addition to all available CMZ commands the special “macro statements” in table 6.1 are valid only inside
macros (except for ��_�,� ) which is valid both inside and outside).

Note that the statement keywords are fixed. Aliasing such as “ A,� Y A�. p ������A X �|y�H���r}*,� X � ” is not allowed.

A :VTH��"��� file or a deck can contain several macros. An individual macro has the form

>�A,����� macro-name [ parameter-list ]
statements��� X�^ ��� [ expression ]
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Macro Statements
STATEMENT DESCRIPTION>�A�����+��&����"� e #���	³(�t#���3�( :�:�: f define macro ��&����"���� X�^ ��� e #��,3%H�� f end of macro definition��� �Z ^ >�A�� end of macro file��_�,�¬��&����"� e #��,35(Ò::�: f execute macro ��&��������_ Y�X > e #��,3%H�� f return to calling macro. X ����> return to command line prompt&����"�!t}��o�r,	���$�$��%
�& assign variable value���A� �#���	 e r�	�
���r,1 f prompt for variable value.�' Y N X shift numbered macro variables*�� X ��3�����,3 continue execution at 3������33�%���,3R6 *�� X � target label (must terminate with a colon)Y N ��o�r,	?*�� X ��3�����,3 continue at 3�����,3 if ��or,	 is trueY N � X '����RLM�,�,.�� Y N LQ�,�,.��@LQ���� Y N conditional block statement�A,.��@LQ���� ��A�.�� Macro flow control~,' Y ����� ��JL¯��� ~,' Y ��� Macro flow control�������A X L ^ � X"Y � Macro flow control ��£L ��� � �� Macro flow controlN �%�@L ���� N �%� Macro flow control\,���A�Z,� Macro flow control���_ X � Macro flow control������������?����� X�Y � ^ � ignore error conditions������������?*�� X ��3�%���,3 continue at 3�����,3 on error condition���������������_ Y�X >!#��,3%H�� return to calling macro on error condition�������������. X ���>!#��,3%H�� return to command input on error condition� NN �������� deactivate the ���?�������%��*,� X � handling������������ reactivate the previous �%����������?*�� X � setting

Table 6.1: List of statements possible inside CMZ macros
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Each statement is either a command line or one of the macro constructs described below. For the first macro
in the file the >�A,����� header can be omitted. For the last macro in the file the �� X�^ ��� trailer may be omitted.
Therefore a :BTH������ file containing only commands (like the �A�. X :BZ ^ >�A�� ) already constitutes a valid macro.

NOTE

When the macros are stored as decks, the first line in a macro must be the line ‘ >�A,���� �"���U	�
 &����"� ’
and the last line of the macro must be ‘ ��� X�^ ��� ’. In that case, they also can contain W�Y N directives
which will be resolved before the macro will be executed.

Input lines starting with an asterisk (“ x ”) are comments. The vertical bar (“ g ”) acts as inline comment character
unless it appears inside a quoted string. An underscore “ ” at the end of a line concatenates it to the next line.

Envoking a macro triggers the compilation of the whole :VTH��"��� file—not just the single macro called for. The

��� �Z ^ >A,�

statement fakes an end-of-file condition during the compilation. This allows to keep unfinished material, which
would cause compilation errors, simply by moving it after the ���� Z ^ >�A,� statement rather than having to com-
ment the offending lines.

6.2 Macro execution

Inside a macro the �_��,� statement can call other macros. A macro may call itself recursively. Although the�_��,� statement has the same form

��_���� macro [ argument-list ]��_���� file#macro [ argument-list ]

as the ��_��,� command there are slight differences. The command “ ��_����|&����"� ” executes the first macro in&����"�@:BT�H��"��� while the ��_�,� statement will try first whether a macro &����"� is defined within the current :VTH��"���
file.

Macro execution terminates when one of the statements

��_ Y�X > e expression f
�	��� X�^ ��� e expression f
�	. X �%��>
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is encountered. The ��_ Y�X > and ��� X�^ ��� statements return to the calling macro. They allow to pass a return
value which is stored into the special variable e 9 f of the calling macro. If no value is given it defaults to “ O ”.

The . X ����> statement unwinds nested macro calls and returns to the command line prompt immediately.

Note that the ��� X�^ ��� statement also flags the end of the macro definition, i.e. the construct

Y N ::�: X '������ X�^ ��� g ��		�
�	;º��� Y N
is illegal.

6.3 Macro variables

Macro variables do not have to be declared. They become defined by an assignment statement:

name t expression

The right-hand side of the assignment can be an arithmetic expression or a string expression. The expression is
evaluated and the result is stored as a string (even for arithmetic expressions).

The variable value can be used in other expressions or in command lines by enclosing the name in square
brackets:

e name f

For example:

�	�����1�t�'��,3�3�
�³$U�?t e �	�����1 f,p�p I¯~�
�	�3�4RI>��.�. e �¥$�� f
If the name enclosed in brackets is not a macro variable then no substitution takes place.

Variable values can also be queried from the user during macro execution. The statement

���A� name [ prompt ]

prompts for the variable value. If the prompt string is omitted it is constructed from the macro and variable
names. The variable value prior to the execution of the ���A� statement will be left unchanged if the prompt is
answered simply be hitting the RETURN-key.
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Macro using the READ statement

T$Q$LJPl~ �P�K$Q�I�À$w�wflkJp��yk)f\nP�K$Q�IofMkJpT�K {�{ á�ÀMw�wJãxá flkJp�ãP�K$Q�I^��¾)Æ¦��K�m�u$q�p¡��q$¾�¾�kJÆ$q6V��T�K {�{ �Mw)tÄ¾�k$¼#Ãxá �1¾)Æ�ã8R

Output when executing

L)TMUâá�X�`JãyK � KML¡�TMk$n)pMw��GVÐÀMw�w�� ����LJP ���8á�ÀMw�wJã���X#]�bTMk$n)pMw��GV flkJp!� ����LJP ���$k)f\n$�X�]�bok)flnK�m$u$q�p¡�\qM¾�¾�kJÆ�q.VÐ�Mq$¿�¿�w�Mw)t�¾�k�¼)Ão�Mq$¿�¿�w6R

6.4 Macro arguments

The ��_�,� command can pass arguments to a macro. The arguments are assigned to the numbered variables e ( f ,e ) f , etc. For example, with the macro definition
>A,����+�>��.�.zr¥(�t e ( f r�)t e ) f we get the result

�>,u}½ ��_�,�¬� �,

!����	r¥(�t���
�
zr�)t�����	
Unlike named variables undefined numbered variables are always replaced by the blank string I�I , i.e.

��>�u?½!��_�,�¬� �,

r¥(�t�,
�
zr�)t7I?I
The >�A,���� statement can define default values for missing arguments. With the macro definition

>�A�����+� (Gt,���"�z)t4,��>��,.�.|r¥(�t e ( f r�)t e ) f we get the result
�>,u}½w��_��,�¬� �,
�
r¥(�t���
�
zr�)t�4���

The macro parameters can also be named, for example:
>�A�����+�ð��	��³(�t,�%�"�¬��	��,)t�4,��>��,.�.|r¥(�t e ��	��³( f r�)t e ��	��) f

Even if the parameters are named the corresponding numbered variables are created nevertheless. The named
variables are a copy of their numbered counterparts rather that aliases, i.e. the above macro definition is equiva-
lent to

>�A�����+� (Gt,���"�z)t4,����	�³( t e ( f��	��)!t e ) f
The named parameters can be redefined by a variable assignment which leaves the value of the numbered
variable untouched. For example:

>�A�����+�ð��	��,t,
,3�4>��,.�. e ( f e ��	�� f��	��t!&���/>��,.�. e ( f e ��	�� f
yields

�>,u}½w��_��,�¬�
,3�4�
,3�4
,3�4!&���/

The ��_��,� command allows to give values for named parameters in non-positional order. For example:
>�A�����+�ð��	��³(�t,�%�"�¬��	��,)t�4,��>��,.�. e ��	��³( f e ��	���) f can be used as

�>,u}½w��_��,�¬� ��	���)�t��,
�
���"�|�,
�
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Unnamed ��_�,� arguments following a named argument are assigned to numbered variables beyond the param-
eters listed in the MACRO definition. For example:

�>,u�½w��_����z�Ï��	��³(Gt��,
�
¬����	��
�
!4,��

i.e. the second argument “ ����	 ” is not assigned to e ��	���) f or e ) f but to e - f .

The construct name t value may also be used in the ��_�,� command for names not defined in the macro’s param-
eter list. The variable name is implicitly defined inside the macro. For example:

>�A�����+�>��,.�. e �,
�
 f yields

�>�u?½w��_��,�¬�
e ��
�
 f�>�u?½w��_��,�¬� �,
�
t�����	����	

A string containing a “ t ” must be quoted if it should be passed to the macro literally:

�>,u�½w��_����z� I��,
�
�t�����	@I��
�
t�����	

Since a undefined variable &����"� can be thought of as having the value I e &����"� f I , the construct

Y N e #���	 f ¼ ½JI e #���	 f I X '���

allows to test whether such an external variable definition was provided.

6.5 Special variables

A numbered variable cannot be redefined, i.e. an assignment such as “ ({t��,

 ” is illegal. The only possibly
manipulation of numbered variables is provided by the

.�' Y N X

statement which copies e ) f into e ( f , e - f into e ) f , etc. and discards the value of the last defined numbered
variable. For example, the construct

~�' Y �� e ( f ¼ ½°I?I  ����	��?t e ( f:�:�:.�' Y N X� � ��

allows to traverse the list of macro arguments.
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Example of Input Macros

T$Q$LJPM~ÖK �l�)� T�Q$LT�K {�{ Q$�JK�Q�uyÀl¼)pl¾)u6O��Má#"�ã.�Â�¦á#"�ãK � KML^K �l�)� ]�)� á$"�ã��o` � ��K�iT�K {�{ Q$�JK�TMk$n)pMw^K �l�)� ]º¾#tln�nJqM¾�¾#À�tl¿K�� { KT�K {�{ Q$�JK�K�p�pMwJp�¼�moK �l�)� ] s n�wJÃ�qâá#"�ãK�i�I �#�P�K �J| P�iT$Q$LJPM~ÖK �l�)� ]P�K$Q�Iyi | T�)� á i | T$ã%�Ö]�` � ��K�iT�K {�{ Q$�JK�i�t)�lfMq�pyuMw�wo¿�k)p�Æ$qK �M�)� T á�i | T$ã s ]J`K�� { KLJIº[�[�� �l� ��K�i$Q�T�K8�Má�i | T$ã��K�i�I �#�P�K �J| P�i

Output when executing

LJTMUâá�]lX�ãyK � K$LÖK �l�)� T$Q$LQ�uyÀM¼)pl¾)u.O�á$"�ã��y`Tlk$n)p$w^K �l�)� ]6VÐi | T%�Ö]�di�t)�lf$q�pouMw�wy¿�kJp�Æ$qK$p�pMw)p�¼#m^��k�n)pMw^K �M�)� ] s nJwJÃ$q�dLJTMUâá�]�]JãyK � K$LÖK �l�)� T$Q$LQ�uyÀM¼)pl¾)u.O�á$"�ã��y`Tlk$n)p$w^K �l�)� ]6VÐi | T%�ºX�eTlk$n)p$w^K �l�)� ]�¾#t\n�n)qM¾�¾)À�tM¿

For each macro the following special variables are always defined:

e O f fully qualified macro name, e.g. ‘ : p ��&����"�@:BT�H��"��� ¤ ��&����5� ’
e ¤ f number of macro arguments
e x f concatenation of all macro arguments, separated by blanks
e 9 f return value of the most recent ��_���� call

Like for numbered variables these names cannot be used on the left-hand side of an assignment. The values ore ¤ f and e x f are updated by the .�' Y N X statement.

6.6 Variable indirection

Macro variables can be referenced indirectly. If the variable &����"� contains the name of another variable the
construct

e É &����"� f

is substituted by its value. For example, this is another way to traverse the list of macro arguments:

 ����Ut0("L e ¤ f��	��?t e�É � f:�:�:��� � ��

There is only one level of indirection, i.e. the name contained in &����"� may not start with another ‘ É ’.
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6.7 Macro flow control constructs

There are a variety of constructs available for controlling the flow of macro execution. Most for the constructs
extend over several lines up to an end clause. The complete block counts as a single statement and inside each
block may be nested other block statements.

The simplest form of flow control is provided by the

*�� X � label

statement which continues execution at the statement following the target label:

label 6

If the jump leads into the scope of a block statement, for example a  �� -loop, the result is undefined. The target
may be given a variable containing the actual label name, e.g.

&����"�!t�3�%���,3:�:�:*�� X � e &����"� f:�:�:3�%���,3R6

6.7.1 Conditional execution:

Y N expression X '���
statements�,�,.�� Y N expression X '���
statements:�:�:�,�,.�� Y N expression X '���
statements�,�,.��
statements���� Y N

The general Y N construct executes the statements following the first Y N / ���,.�� Y N clause for with the boolean
expression is true and then continues at the statement following the ���� Y N .
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ÅKåEÕBönÆsÕEåKìVÃ�ânáBãEØVÜnàÚÙnØÕKåKìVÃÓ���ÀÚÂBÃEîKåEÅEÃ�� ÀÁîú���È âEÞBÜ%ç>��È â�ÛBß<ý}¿�
KäEÃ�ò��nÆVöE¿EöKåEîú���È�ïKý ¿�
KäEÃ�ò�Õú���È ��ý ¿�
KäEÃ�ò�ä�åKìBÕEåEÂú��Ký ¿�
KäEÃ�òsë�îEêEî�ÆVûKîÃKî Ä ÕEåKìBÃÅKÃ�ìEìBåEøEÃÓ��<ÀÚÂEÃEîKåBÅEÃ���áEÝ�àÓ� ¿�
EäEÃ��sânáBãEØUÈöEÃE¿Bë�öEî

Figure 6.1: Example for CASE labels with wildcards.

The �,�,.�� Y N clause can be repeated any number of times or can be omitted altogether. If none of the expressions
is true, the statements following the optional ���,.�� clause are executed.

Y N expression *,� X � label

This old-fashioned construct is equivalent to

Y N ��or�	���$�$,�U
�& X '���*�� X �?3������,3��� Y N

�A�.�� expression Y �h 3�%���,3 i statement e statements f:�:�:
h 3�%���,3 i statement e statements f���� ��A�.��

The �A�.�� switch evaluates the string expression and compares it one by one against the label lists until the
first match is found. If a match is found the statements up to the next label are executed before skipping to the
statement following the ���� ,�A,.�� . None of the statements are executed if there is no match with any label.

Each label is a string constant and the comparison witht the selection expression is case-sensitive. A label
followed by another label without intervening statement is considered as a syntax error. If the same statement
sequence should be executed for distinct values a comma-separated list of values can be used.

The “ x ” character in a label item acts as wildcard matching any string of zero or more characters, i.e. “ h x i ”
constitutes the default label (see example 6.1).

6.7.2 Loop constructs

The loop constructs allow the repeated execution of command sequences. For  �� -loops and N ��� -loops the
number of iterations is fixed before entering the loop body. For ~,' Y �� and �������A X the loop count depends on
the boolean expression evaluated for each iteration.
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 �� loop = start expr, finish expr e , step expr f
statements����  ��

The step size defaults to “ ( ”. The arithmetic expressions involved can be floating point values but care must be
taken of rounding errors. A  �� -loop is equivalent to the construct

��
%H�&,1�t h ����&"�$�=5���or,	��}$U1���	�1�ª��o�r,	 i!p $U1,��r5ª��o�r,	3

�r�t $U1,��	�1�ª��or,	$U1,��r�t $U1,��r5ª��o�r,	3�%���,3R6
Y N e ��
%H�&,1 f ¼ t}O X '����$U1���1����"��&�1�$3
�
%r}t e 3

�r f!W e $U1���r f��
�H&,1�t e ��
�H�&,1 f!W (*�� X �?3������,3��� Y N

where all variables except for 3

�r are temporary.

Note that “  ��}�Ut0("LnO ” results in zero iterations and that the expressions are evaluated only one. i.e. the loop
&}tð(�O ����Ut0("L e & f>���.. e � f e & f&}t e & f � (��� � ��

is iterated 10 times and leaves “ �wtÏ(�( ” afterwards.

N ��� name Y � expr 1 [ expr 2 ... expr n ]
statements���� N ���

In a N ��� -loop the number of iterations is determined by the number of items in the blank-separated expression
list. The expression list must not be empty. One by one each expression evaluated and assigned to the variable&����"� before the statements are executed. The equivalent construct is the loop-unrolling

&����"�!t}��o�r,	�ª�($U1,��1����"�%&,1�$&����"�!t}��o�r,	�ª)$U1,��1����"�%&,1�$:�::&����"�!t}��o�r,	�ª%&$U1,��1����"�%&,1�$
The expressions can be of any type: arithmetic, string, or garbage expressions, and they do not need to be all of
the same type. In general each expression is a single list item even if the result contains blanks. For example:
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�,

�����	�t I��,
�
|����	@I
N �%� ��1���� Y � e �,
�
�����	 f>���.. e ��1���� f��� N ���

results in a single iteration. The variable e x f is treated as a special case being equivalent to the expression list
“ e ( f e ) f :�:: e & f ” which allows yet another construct to traverse the macro arguments:

N �%�}��	�� Y � e x f:�:�:��� N ���

~,' Y �� expression  ��
statements���� �~,' Y ��

The ~�' Y �� -loop is iterated while the boolean expression evaluates to true. The loop body is not executed at all
if the boolean expression is false already in the beginning. The equivalent construct is:

3�%���,3R6
Y N ��or�	���$�$,�U
�& X '���$U1���1����"��&�1�$*�� X �?3������,3��� Y N

�������A X
statements^ � X�Y � expression

The body of a �������A X -loop is executed at least once and iterated until the boolean expression evaluates to true.
The equivalent construct is:

3�%���,3R6$U1���1����"��&�1�$
Y N :B��� X :Q��or,	,��$�$,�%
%&�*�� X ��3�%���,3

\,���A�Z,� e levels f

allows to terminate a loop prematurely. The \,���A�Z,� continues executing after the end clause of the innermost �� , N ��� , ~�' Y �� , or �������A X construct.

���_ X � e levels f
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allows to terminate one loop iteration and to continue with the next one. The ����_ X � statement continues exe-
cuting just before the end clause of the enclosing  �� , N ��� , ~,' Y ��� , or �������A X block.

Both \�����A�Z,� and ����_ X � allow to specify the number of nesting levels to skip as an integer constant.

Example of using } P�K$Q�N�� and i�K ��� �
��� � ��KÅX���X Il~R�R�R�)� qJÁ� $p � ��K�i} P�K$Q�N��K�i�I �)�R�R�RIl~�¼)��X1OMá�ÑJãR�R�R�#� á#&M¼)ã��6� s � � ��K�ii�K ��� �K�i�I �)��#� á#&M¼)ã��6� s�s � � ��K�ii�K ��� ��]K�i�I �)�R�R�RK�i�I�Il~R�R�RK�i�I���� � ��K

Equivalent code using �$~ � ~ s

��� � ��KÎX���X Il~R�R�R�#� q�Á� �p��$~ � ~Öf�p$q$k#Ù\�#r�v\¼�¿�qR�R�RIM~o¼J��X�OMá�Ñ�ãR�R�R�)� á$&M¼)ã$�6� s �%�$~ � ~¡mMq�Á�uM�)ÃMw�)� á$&M¼)ã$�6� s�s �%�$~ � ~^mMq�Á�u$�)r�v\¼�¿JqR�R�Rm$q�Á�uM�JÃ$w6VK�i�I�Il~R�R�RmMq�Á�uM�)r�v\¼J¿�q.VK�i�I���� � ��Kf$p$q�k#Ù\�)r�vl¼�¿�q.V

6.8 Error handling

���?����������*�� X � label

installs an error handler which tests the status code after each command and branches to the given label when a
non-zero value is found. The error handler is local to each macro.

���?���������!��_ Y�X > e expression f

and

���?���������?. X ���>

are short-hand notations for an ������������?*�� X � statement with a ��_ Y�X > or . X ����> statement, respectively, at
the target label.
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���?��������������� X�Y � ^ �

nullifies the error handling. Execution continues with the next command independent of the status code. This is
the initial setting when entering a macro.

� NN ��������

and

���?���������

allow to temporarily suspend and afterwards reinstate the previously installed error handling. Note that the� N�N / ��� settings do not nest, for example

�%� ���������!�_ Y�X >� N�N ��������� g ����=���#���3���T��?������������?����� X�Y � ^ ��%� ���������?. X ����>� N�N ����������%� ��������� g 	���$U1,
�	��!���?����������. X ����>�%� ��������� g H�&"��=���&,���47L �£:K�R:M&�
�1}���������������_ Y�X > º
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Chapter 7

CMZ COMMANDS

7.1 CMZ basic commands

7.1.1 AUTHOR [ author ]
A ^�X '���� C “User name”  ,tRI�ÇJI

Make yourself known to CMZ. This name is used by CMZ history mechanism to mark any changes made by
AUTHOR.�oD: A ^�X '����?�,
�H0��${ ���&0�%��3�$ «+$���1?1�=��|H"$���	!&������A ^�X '���� «+$�=�
�/?1=��}��H,	�	,��&,1�3���$���1!H"$���	!&����"�
7.1.2 SELECT [ olist ]
��� Y . X C “List of options”  ,tRI�Ç£I

Select control options
(used to test IF= conditionals on CMZ directives). If no arguments are given then show a list of all active
options. If the argument is a . then the option list will be cleared. If the control option starts with a - then that
option will be removed from the option list.�oD:.��,���,� X «+$�=�
�/}���U1"��#��!
�r,1"�U
�&"$.��,���,� X : «+��3����	?
�r�1"�%
�&�3��$�1.��,���,� X #���o���T�$z4,�%��H,� «+$%��1�
�r,1"�%
%&"$.��,���,� X ����T�$ «8	,���"
�#��!
%r,1"�%
�&?*�Z�.?��	�
�� 
�r,1��%
�&�3��$U1

7.1.3 SEQUENCES [ dirnam ]

 Y ����A�> C “Name of sequence patch”  ,tRI�ÇJI
Possible  Y ����A> values are:
: + ��� + ��. + � N?N ��3� + � Y e N ��3�� f + �%������1���= + e ��v�#���	�$ &�H��J( e v��� N #���	�$ &�H��") ffDe � ^�fCe ��� f

Store all sequences definitions (+KEEP directives)

in directory DIRNAM into memory. Always set the control options with command SELECT before loading
the sequence definitions. The control options are used to test IF= conditionals on the +KEEP directives. If no
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arguments are given then show all sequence definitions in memory. If the argument is a ¥ . ¥ then clear all active
sequences from memory. By default the USE bank is taken into account. If option -U is set then the corrections
referenced by the USE bank are ignored. Use option -O to overwrite sequence definitions of sequences that
are already in memory. By default they are ignored. If option -V vers num1 is given then load the sequence
definitions belonging to version vers num1 into memory. If the option -VREF vers num2 is given, all sequences
which have changed between the reference version vers num2 and the vers num1 version are marked internally
for a later use in the code extraction step via the command ‘cmake -V v1 -VD v2’. Use option -E to see the full
sequence definitions stored in memory. To view the sequence definitions with all +SEQ directives resolved use
the -S option. Both last two options use the local pager or browser (see command READ). To write all sequence
definitions stored in memory to an external file use option -F followed by a filename (all +SEQ directives will be
resolved and the +KEEP will be changed to *KEEP). If the option -I is set the sequences and their descendant
sequences are written on separate files, and +SEQ directives are replaced by the corresponding include lines.
To write all sequence definitions stored in memory to a new or existing patch use option -P followed by a
patchname (+SEQ directives will not be resolved). The sequences will be stored in the deck 00 CDES.

�oD:.���[ «+$�=�
�/}�,3�3�$U1�
�	��4}$��j�H���&"����${4,����G&0��1"�%
%&"$.���[ : «+��3����	?�,33�$���j�H���&"�%��${�	�
��?�����"
�	��.���[ =��%4,��$ «+$�1�
�	��!�,33�$���j�H���&"�%��$!��&�r���15��=?',� ���.}�G&,1�
{�"���"
�	��.���[ pp ����3��( p�p ����3���) «+$�1�
�	��!�,33�$���j�H���&"�%��$!��&���
�1�=}�5��3� N Y ��0(¬�%&�4N Y ���)}��&�1�
{�"���"
�	�.���[ pp «+$�1�
�	��!�,33�$���j�H���&"�%��$!��&}�,3�3}��
�&&����U1���4w����3��$�G&,1�
{�"���"
�	��.���[?� ^ p�p « ��4,���sLM��H�1 ��
�	�	����U1��%
�&"$ 	���,��	,��&"���4?��&�1=�� ^ .������&,T�	��}���&�
�	���4.���[?���|="�%4,��$ «¡
�#���	/,	���1��z1=���$%�j�H���&����|4,��5��&0��1"�U
�&"${
��?1=��$%�j�H���&�����$!��&w�"����
�	��w/0��1�=�1�=���
�&���$?��&r���1���=�',�� ���..���[?��vð(¥:KO�O p O�)¬="�U4,��$Ò«+$�1�
�	��!�,33�$���j�H���&"�%��$!��&�r���15��=?',� ���.z���,3
�&,����&,�1,
�#���	�$,�%
�& (¥:KO�O p O�).���[?��vð(¥:KO�O p O�)!��v��� N (¥:KO�O p O�O¬="�U4,��$Ò«$U1�
�	��!��3�3�$��j�H��%&"����$!�G&�r���1���=?',� ��,.z���,3
�&��"��&,�1�
w#���	�$,�U
�&Ï(¥:KO�O p O�)@: A�3�3�$%�j�H���&�����$ ��
4��U���U�4����1/����&!1=��!	������	���&"�%�¬#���	5$,�%
�&Ï(¥:EO�O p O�O!�%&�4!1=��(¥:KO�O p O�)z#���	5$,�%
�&���	,�¬����	�T��4��G&,1���	&��,3�3��!��
�	��3��1���	wH�$��|/�=���&}��o�1	����U1"�G&,�}��
4��!#��%�w1=��}��
�������&�4�S�"��T����%vÒ(¥:EO�O p O�O��%v� Ï(¥:KO�O p O�) h $����z=��,3%r �S�"��T,� i.���[?��v��� N (¥:KO�O p O�Oz="�%4���$Ò« �U4���� ��$|����
�#��JL �H,1�1=��?3��1���$U1!#���	�$��%
�&!&�H�������	
�!1=��?���%3���$|1,��T���&���$���&�rH,1��,
�	}
�r,1"�U
�&}��v.���[?��� «8#��%��/?1=��!��H533}$%�j�H���&����|4,��5��&0��1"�U
�&"$w�G&1�=��?3
����,3zr�������	?
�	��,	�
�/�$���	.���[?�. « ��4,��� ��$w����
�#��JLM��H,1!/0��1=}�,33 W .���[45��	����U1���#���$ 	���$�
,3%#��4.���[?� N ����3� « /�	"��1���$���j�H���&"�%��$ 1�
 N Y ��.���[?� N x :V= «+$�r53���1�$���j�H���&"�%��$!��& $���r���	���1��|�5��3��$.���[?� Y =�4���	 p x :V= «¡��$!����
�#��z��H,1 W .���[w	,��r53���%�4z�,�}��& ��&"��3UH�4,��3���&���G&"$U1�����4�
�w���5��&,�?4,��#��,3
�r��4}��&"$��U4,�|1=��{�"
�1=���	$%�j�H���&����@:.���[?����r���1���= « /�	"��1���$���j�H���&"�%��$ 1�
!��A X ��'
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7.1.4 SET [ fname ftype lang ]

N ��A�>�� C “Name of the file”N X ¤���� C “Type of file”  ,tRI ¢ I��A��,* C “List of language mode”

Possible N X ¤���� values are:
��� $���1?1=����4���1,
�	�����3�%&����"�
� N e � f $%��1�1=��?��o�1�	����U1 h $�
�H�	���� i �5��3��&����"�����$���1?1=���
���y����U1�3����,	,��	�������3���&����"�
��_ e A fCe � fDe  e ( fDe ) f�fDe � e &�&& f�f@e � f $���1�1=�����o,����H,1"�U
�&�����3���&����"��.}$���1?1=��}$���#��!���%3��&������
���A��?4,��5��&��|1=���
�H�1r�H,1����%3�|&����"��$
������>?4,��5��&��|1=��}��
����"��&,1���=���	�����1���	 h $ i� Y �,� e ( f $��,3����U1!1=�� ��&"��3%H�4,�w
%r,1"�%
�&
����4,�����&��|1=�����
���r0�%3��	!4���	����U1"��#���$
� X;e  f $%��1�1=��!1�����r53���1��|���%3��&������

Change the default filenames

for the editor, extract (FORTRAN, C, text,etc.), library, execution, template or save files.Note that the Filecase
may be changed via the KUIP command FILECASE.

.�� X « /0��1=�
�H,1?��	���H��"��&,15$w$�=�
�/�$z1�=��}��H,	�	��%&,1�4,��,�%H53�1�$
.�� X �S�"�41C:K�41?�%� « $���1?1=����4���1�
�	�����3���&����"�|1,
w/=0���= ��
���"��&�4|� Y�X/,	"��1,��$
.�� X �S���,
�	C:E� � N « $���1?1=�� N ��� X ��A�� h 
�	���
�	}��&,��
�1=���	}3��&,�H������ i��o�1�	,���U1�����3���&����"�¬1�
!/=0���=?1=��}��
����"��&�4�${�_ X �A,� X L������>� Y ��@LM��� Y \}��&�4?�>�AZ��w/0��3�3z/,	���1��.�� X &���/5ª x :E� � N «+�U� N ��A�>�� ��
%&,1��5��&�$ 1=��}��=���	����U1���	â¥ x ¥0L 1=���&?1=�������
�#,���
�������&�45$ /0�%3�3!��H,1�
�����1"�����3�3��{/,	"��1��!��$ �"�%&,�?����3��$|��$1=���	,�?��	��!4,���UT�$?��&�1=��w ����Z,� Y . X 
��1=���$����%
����"��&,45$J:

X =��x¥ x ¥ /0��33|����	��%r53������4z�,�?1=��!4,���UT!&����"��$.�� X}] �S��2�45��	�ª x :n�¬� N �R«8.���1?1=��}��
���r0��3�w���%3��&������|�,
�	�1=����}3��&,�H������7L/0��1=�
�H,1���=��%&,�"��&,�|1=�����H,	�	��%&,1?3��&��H������R: ] �>�u� Y �w/0��33���!	���r53�����4z�,�?1=�����H,		���&,1}�m��2�45��	����U1,
�	��D:.�� X .��,� p x :E�?� N �?� W�W «+�U4,��� ��$w����
�#��@: �%&53%�}
%& ^ � Y _ $U��$U1����¥$J:~�=���&�H"$���&,��1=��}��
���"��&�4!�_ X ��A,� X LQ������>� Y ��@LM��� Y \}
�	�>�A�Z�@L 1=�����o�1�	,���U1��4?��
4,�|/0��33}�%
�&,1��5�G&�$�r������%�,3|�>�u��
�������&,1�$J: X =���$��}$�r����,�%�,3?�%
����"��&�1�$¬�,3�3�
�/?�>�u!1�
?3��1���		��,������r�
�	�1 h $�����.�¤����'������ Y u�� i 1=��!4,���UT5$z1�=���1!/���	����=���&����4�
�H,15$,�U4,�!
��1=��!�>,u?�%&,#"��	�
%&��"��&,1C:�A�3�$%
w/=���&H"$,��&��}
%&���
�?1�=�������
�#��{�"�%&,1"�%
�&��4���
���"��&�45$+1=��{�"
�$U1	������%&,1�3�����=���&,���4|4,���UT�$¥L ����1=���	���	�
���1=��!�>�u!���%3��
�	�	�
���1=�����o1�	����U1w4���	�����1�
�	��@L /0��3�3z���wH"$��4@: X =0�$�,����1�H,	��!�,3�3�
�/"$z
�&��!1�
��4���1?1�=�����o�1�	�����1!����3��$
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4���	����U1�3��@L /�=0��3�}$U1���3�3¬���5�G&,�����53�w1�
wH"$��w1=��!�>,u��H0��3�4 �%
����"��&,45$J:
.�� X �S�03����D:K� ��� « $���1?1=���
���y���U1�3�����	���	������%3��&������¬/�=0���=?/"��3�3z����U	�����1��4|�,����� Y \}
�	��>�AZ��.�� X}] �S��2��5��3�@:K�|��� « ] �>�u N Y ��w/0�%3�3z���w	���r53�����4|�,��1=�������3��w&����"���
�	�	,��$�r�
�&,4���&,�z1�
w1=�����H,	�	��%&,1!4���	,���U1�
�	�D: N 
�	��&"$U1,��&"���7L �U�?1�=��}��H,	�	��%&,1�����3���$W¥Sr,	,
�y����U1C:<�S��2.¥"L1=���&?1=��}3��G�,	���	��w����3�|/0��33|��� $���1?1,
 ¥Sr�	�
�y�����1D:�3����8¥
.�� X ��
@:<��
�� ��_ « $���1?1=�����o�����H,1"�%
%&�����3�%&����"�¬/=0���=�/0��33}�%
�&,1��5�G&!1=����
���r"��3�!��&�4 p 
�	?��	���=0��#�����
����"��&�4�$w�U	�����1��4|�,�?1=����
�������&�45$¬���,��>�� Y ���@LQ��� Y \��%&�4��>�A�Z��.�� X ��
@:<��
�� ��_�A «+�U4,��� ��$w����
�#�����&�4 ��&��4�4���1��%
�&!1=��?��o�����H,1��%
�&����%3�*��R:E�,��>!/0��3�3¬���?��H,1,
��"��1"�����,3�3��|��o�����H,1��4.�� X ��
@:<��
�� ��_�A,�0(�O�O «+�U4,��� ��$w����
�#�����&�4 ��&��4�4���1��%
�&!1=����5���,	���	��%��& h � i/0��3�3z��� ��&,#,
�T��4����1���	?�,3�3}���,33�${1�
!1=��}��
���r"��3��	?��&,4�,��r����UT���1�$z
�Ï(�O�O�
���y����U1�����3��$ h 
�& ^ � Y _ $U��$�1����¥$ i :.�� X ��
@:<��
�� ��_�A,� �� «+�U4,��� ��$w����
�#�����&�4 ��&��4�4���1��%
�&?���,
�������&,1 h � i4���	����U1"��#��?�$!��4�4,�4w�����
�	��!������= �%
���r0��3���	!4���	,���U1"��#,�7L1=��������,	,��	"�%��& h � i /0��3�3z��� ��&,#,
�T��4!���1���	��,3�3�����3�3�$1�
!1=�����
���r0�%3��	���&,4�1�=���
%��y����U1��5��3� h $ i /0��3�3z��� ��,3��1��4 h  i 
�&����w1=����!=���#,�w������&?	���r53������4}�G&}1=��3����,	,��	��.�� X ��
@:<��
�� ��_�A,� 0(�� «+�U4,��� ��$w����
�#��|��H,1�1=��}��
���r0��3��	�$%
�H,	����w�5��3� h $ i/0��3�3z���! ��,3���1��4 h  0( i :.�� X ��
@:<��
�� ��_�A,� ,)� «+�U4,��� ��$w����
�#��|��H,1�1=��}��
���r0��3��	�$%
�H,	����w�5��3� h $ i ��&�41=��?
���y����U1�����3� h $ i /0��33|���! ,�,3��1���4 h  �) i :.�� X ��
@:<��
�� ��_�A�� « 
�r,1"�U
�&?�?r,	,��#���&,15$ 1=��}$���11"��&,�?
��1=��w��A X ' ��&}1�=����o�����H,1"�%
�&!����3�
.�� X �S��25$���#��@:E4,��1��. « $���1?1=��!����3��?
%&�/�="���=�1=�����H,		���&,1��%&,#"��	�
%&��"��&,1��$$���#���4!/=���&}��o"��1���&,���	�
�� ��>�u.�� X : �. « H�&"$���1?1�=��}$���#��!����3��7LQ&�
��%&,#"��	�
%&��"��&,1¬/0��3�3¬��� $���#��4

The environment of a previous session can be restored at the next entry to CMZ with:

�m��2���	 e �S��25$���#��@:E4,��1 f 
�& ^ &0��o $���$U1������>�u p ���,. X ����� e t��>�u�.�Av�C:B �A X,f 
�&�v�A�_ p v�>�.��>�u h ����. X ����� e t�>�u�.�Av�D:Ú �A X�f 
�&�v�> p �>�.
The language selection is based on the ‘T=’ directive on the +DECK and/or +PATCH line. Use option -LAN to
specify the current language. For example:

.�� X N §�§?���A�� « $���1 N §�§w1=��}��H�	�	���&,1�3���&,�H������ h 1=���4���,��H53%1 i.�� X � ���A�� « $���1��?1�=��}��H,	�	��%&,1�3��&,��H������7LQ�,3�3z&���/��4���1,�4!4,���UT5$/0��3�3z=���#��w1=���4���	�����1"��#�� I X t����RI 
%&�1�=�� W  ��,�Z�3��G&��@:.�� X�X ��_ X ���A� « $���1 X ��_ X 1=�����H,	�	���&�1�3��&,�H������7L ��3�3z&���/}�4���1,�4!4,���UT5$/0��3�3z=���#��w1=���4���	�����1"��#�� I X t X ��_ X I 
�&�1=�� W  ����Z�3���&��R:.�� X � Y N�N ���?���A�� « $���1?� Y N�N �,�w1=��}��H,		���&,1�3�%&,�H����,�7L �,3�3z&��%/���4���1��44,���UT5$¬/"��3�3z=���#��w1=���45��	����U1���#�� I X t� Y N�N �,�RIQ
%&}1=��
W  ��,��Z�3���&��@:.�� X �,��1���_����A�� « $���1��A X �_!1=�����H,	�	��%&,1?3��&��H������JL �,3�3|&���/}�4���1��4!4,����T�$
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/0��3�3z=���#��w1=���4���	�����1"��#�� I X t��A X ��_@IQ
%&}1=�� W  ��,�Z}3���&��@:.�� X Ç�����A�� «¡3��$U1��,33�4,������&��4!3��&,�H�������$
When a new deck is created (via the EDIT command), the +DECK line will also contain the directive ’T=Current language’.
Note, however, that if the current language is Fortran, the ’T=’ directive is omitted and if C is the current lan-
guage, the directive is ’T=CC’. Option -LAN also allows to select a list of languages to be considered when
executing the command CXTRACT, CCOMPILE, CLIB or CMAKE. The language selection is based on the
’T=’ directive on the +DECK line.

.�� X x ����A�� « A�3�3?3��&,��H�������${��	��}$��,3���U1��4w��
�	 �%
���r0��3���1"�%
�&.�� X : ����A�� « ��
�3��&,�H�������$w$%�,3���U1,�4w�,
�	 ��
���r0��3��1��%
�&.�� X N �?� W�W ���A�� «8�,��&,��H�������$ N 
�	�1�	,��&�§�§7LM�}��&,4?� W�W ��	��}$��,3����1��4w�,
�	��
���r"��3��1"�U
�&.�� X N ����A�� «¡�%&53�� N 
�	�1�	���&�§�§��$?$��,3���U1��4w��
�	 �%
���r0��3���1"�%
�&.�� X x ��� W�W ���A�� « A�3�3?3��&,��H�������${��o�����r�1�� W�W ��	��}$��,3����U1��4!��
�	��
���r"��3��1"�U
�&.�� X ��� Y N�N �,�?���A�� « �����"
�#��w� Y N�N ���!�	�
���1=��?3���$U1�
� $%�,3���U1,�4�3��&��H�������$�,
�	 ��
���r"��3��1"�U
�&;:
Use option -COM to define the comment character(s). Comment character cannot be redefined for C and F77
languages.

.�� X É ���,��>?�,��1���o « $���1 É ��$���
����"��&,1���=���	����U1���	!��
�	}����1���o�3�%&,�H����,�.�� X}p x�x p ������>?� W�W « $���1 p x ��&�4 x p ��$���
����"�%&,1���=���	,���U1���	5${�,
�	?� W�W 3�%&,�H����,�.�� X : ±�������>�>�¤���,* «º¥¥:)¥¡�"����&�$ &�
 $�r����,�%��3?��=���	����U1���	���1?1�=��!�����"��&�&"��&,��
�?���
�������&,1�3���&��w�H,1 ¥G±8¥¬��1�1�=�����&�4?
��1=��?3���&��!�,
�	�1=��>�¤,���*}3���&,�H������@:.�� X : ���%
���>�¤,��,* « 	����"
�#��w1=��!4,����G&0��1"�%
%&�
��1=��}��
���"��&,1���=���	����U1,��	!�,
�	�1=��>�¤,���*}3���&,�H������@:
Use option -INC to select the include option for the currently selected language. When this option is active, the
sequences are written onto include files instead of being developed inside the extract file. Example:

.�� X I('���&"��3%H�4,�*)�4���	�����1�
�	���ªUr���1= p�] .���[7:K��o�1=,+£IM� Y �,���,� X ��_.�� X I ¤ ��&"��3%H�4,�W¥G4���	�����1�
�	���ªUr���1= p�] .���[7:K��o�1=8¥"IM� Y �,���
The string $SEQ is replaced by the sequence name when writing the deck onto the extract file. If the extension
file ’.exth’ is omitted, the default extension ’.h’ is taken. If the directory path is not set, the include files are
written in the same directory as the one of the extract files. For example:

.�� X $U	�� p x :<�|� N �.�� X I ¤ ��&"��3%H�4,�W¥ ] .���[R:Ú=3¥0I � Y �,���X =��!�>�u!4���	����U1"��#��ÒI W .���[£LK������È£I /0��33|����	��%r53������4z�,�?1=�����&"��3UH�4,��$U1���1����"��&�1I ¤ ��&"��3UH�4,�Ê¥mr,	�
�y@:Ú=3¥0I ��&,4?1=����5��3� IEr,	�
y@:V=CI¯/"��3�3z���w/,	"��1�1,��& ��&?1=��45��	����U1,
�	���$�	��²L �U� ��1}4�
���${&�
�1���o"��$U1�
�	 �U�?1�=�� $%�j�H���&����z������È|=���${������&��
4��U���U�4C:
The command ’SET . -INC’ disables the include directive and sequences will be expanded in the extract files.
The directive ¥ T=NOINCLUDE ¥ on the +SEQ card inhibits the writing of the include files for the sequences
mentionned on the +SEQ card and allows the expansion of these sequences in the extract file. If the option
-INC is set the sequence and its nested sequences are written onto include files. If the option -INC1 is set (the
default), the nested sequences are developped in the calling sequence.

If option -C is given, FNAME is a string between quotes containing the compiler directive for the currently
selected language. For example:



page 80 CMZ Reference Manual

.�� X I��1& ] ��
���r�����3��!�%� ] ��
���r�����3�R:V�0��&���$���#�������&�4,��o�3!��2,��	�
��,��r�H}��&,�@I ���.�� X IKv N ��� X�] ����>�� N Y �� h ������� Y � X I ���.�� X I��,��1���_ ] ����>�� N Y ��@IQ���

where $COMPFILE will be replaced at execution time by the name of the file to be compiled. The compiler
directive must at least contain one $COMPFILE string. To change the compiler directive without switching the
language, the name of the language must follow the option -C:

.�� X � ���A��.�� X I��,§§��,����� W r�rH ] ��
���r��5��3�7IQ��� N §�§

Replaces the compiler directive for F77 language. The current language is still C. The F77 language mode is
added to the list of the selected languages for compilation.

.�� X :¡����� Y N�N �,� «8�����"
�#�����
���r0��3��	�4���	�����1"��#���$+�,
�	�� Y NN �,��3��&,��H������+��
4,�@:

Example of settings for a user defined language (UNIX systems):

.�� X � N ���A�.�� X x :<�U4���� N �� N.�� X IKTH"��r"� ] ��
���r�����3�R:<�%4�� ] ��
���r�����3�R:<�²« �����,� ] �%
���r����%3�@:<�²IQ����� N
A template file contains a deck header template. The deck header template will be inserted by EDIT every time
a new deck is created. The template will appear just below the default history records. The strings $DECK,
$AUTHOR, $DATE and $TIME are reserved and will be replaced by the deck name, the author name (as set by
the AUTHOR command), the date and the time, respectively. The string $# acts as a TAB character. If option
-TD is used the FNAME is considered to be a deck name. The default file extension of the template file is .CMT
and need not be specified. To un-set a template filename give as FNAME a ¥ . ¥ .

.�� X 1�����r;:n�S�51?� X « 1�
�$���1?1=��w1�����r�3��1��|�5��3��&����"�@:
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7.1.5 EDIT dklist
 Z,� Y . X C “[-V vers num] (-B

+
List of the decks to be edited)”  ,tRI ¢ I

Edit one or more decks using the local editor. The deck(s) to be edited can be specified by a DKLIST (see
DECKLIST) or by option -B. If option -B is specified then edit all decks in the decklist buffer (see BUFFER).
If option -V vers num is given then edit the decks belonging to version vers num. The specified decks will be
written to an edit file. The name of the edit file can be changed by the command SET ... -E. When editing a new
deck, you can specify all the directives you want on the +DECK card.��oD:´�� Y�X 4,���UT³( « 
�&53��?4,���UT³(�� Y�X 4,���UT�)!4,���UT�- « 
�&53��?4,���UT�)!��&�4?4,����T�-�� Y�X 4,���UT�)R:E4,���UT,- « �,3�3w4,����T�$z�	�
�� 4,����T�)|1�
�4,���UT�-�� Y�X :E4,���UT,- « �,3�3w4,����T�${H�r?1�
?4����UT�-�� Y�X 4,���UT�)R: « �,3�3w4,����T�$�$U1���	�1���&,����1�4,����T�)�� Y�X 4,���UT�F p�p ����3���) p r���1���= p 4����UT�P�� Y�X x « �,3�3w4,����T�$?��&�r���1���=�� Y�X �%\ « �,3�3w4,����T�$?��&?1=���4,���UT�3��$U1|��H,���,��	�� Y�X ��vÒ(³:KO�O p O�( x « �,3�3w4,����T�${���,3
�&��"��&,�w1,
!#,��	�$,�%
%&Ï(¥:KO�O p O"(�� Y�X}] T�����r³( « �4���1 $���j�H���&"�%�zT�����r³(�� Y�X IK���~, Z@L X t�� WW L Y N t�����È�(¥: �,
����"�%&,1�$²Iw«�U	�����1��|1=��|&���/}4,����T?��~, �ZD: X =��I W  ����Z@LK����~, �Z@L X t�� WW L Y N t�����È�(¥: �,
����"�%&,1�$²I3���&����$¬���%&���	���1,�4C:
Notice that only decks that have been changed in the edit file will be stored as a new cycle if a new copy of the
edit file is written on disk. A keep sequence has no +DECK line, it starts with a +KEEP line. If you want to
split your sequences in keep decks, remove the +DECK and all CMZ comments including the Author line.t�tt�t�½ X =��wZ ^³Y �?� Y�X $���	�#,��	D6 Z ^ ��.�v�� ¼ t�tt�t�t�t�tt�t�t
The Kuip Edit Server (KUESVR) makes a-synchronous editing of files during the execution of CMZ possible.
To use the KUESVR, CMZ must be able to find the executable ’kuesvr’ somewhere in your search path. Also
the editor you want to use must not be plain vi (or for that matter any editor that runs in the same window as the
application). Emacs and HP’s VED are ¥ save ¥ editors. When your system supports X windows then any editor
can be made safe by specifying as editor (see HOST EDITOR) ’xterm -e editor’ (where editor may be vi).

7.1.6 READ dklist
 Z,� Y . X C “[-V vers num][-S][-H] (-B

+
List of the decks to be browsed)”  ,tRI ¢ I

Browse one or more decks with the local browser or pager. On Unix and Apollo systems the current host
pager can be defined via the environment variable CMZPAGER. If CMZPAGER is not set, the value set by
the Kuip command HOST PAGER is used. On VMS systems ¥ TYPE/PAGE ¥ is used unless the logical name
CMZ$PAGER is defined. The deck(s) to be browsed can be specified by a DKLIST (see DECKLIST) or by
option -B. If option -B is specified then browse all decks in the decklist buffer (see BUFFER). If option -V
vers num is given then browse the decks belonging to version vers num. If option -S is given then all +IF,W .���[|4���	,���U1"��#,��$¬��	��w	���$�
,3�#���4C:
By default the CMZ history records, after the +DECK lines, are listed, but can be suppressed by giving the
option -H. On Apollo and Unix machines it is possible to give other CMZ commands while the DECK is being
shown. In that case, if the CMZPAGER variable is not defined see the help for HOST PAGER, otherwise for X
window machines the CMZPAGER variable must be set to ¥ xterm ¥ :$���1��%&,#��>�u��A,*���!o�1,��	%� h �$�= i��or�
�	�1��>�u��A,*���,t�o�1���	%� h T5$�= i �� N �>�u ] ��A,*��w�� X h v>�. i�oD: ����A �4����UT « �,	�
%/"$��| ��,��Z����A ���.?4,���UT «+�U4,��� ��$!����
�#��7LM��H�1�/"��1=}�,3�3 W�Y N ��&�4 W .���[4���	,���U1"��#,��$+	���$�
,3�#���4����A ��U\ « �,	�
%/"$��!�,3�3w4,���UT�$?��&�1=��!4,���UT�3��$U1|�H����,��	����A ��%vÒ(¥:EO�O p O�¦ « �,	�
%/"$��!�,3�3w4,���UT!���,3
�&��"��&,�w1,
�#���	�$,�%
�&Ï(³:KO�O p O¦
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7.1.7 CXTRACT dklist
 Z,� Y . X C “[-H[L]][-U][-R] (-P

+
[-P][-V vers num] -B

+
[-K] $USE

+
-F Text file

+
[-P][-N][-V

vers num] List of decks)”  ,tRI ¢ I
Write one or more decks onto the default extract file. The deck(s) to be written can be specified by a DKLIST
(see DECKLIST), or by the options -P, -B, $USE or -F Text file. If option -P is given then all patches selected
by the PILOT command will be put on the compile file. If option -B is given then all decks in the decklist
buffer (see BUFFER) will be put on the compile file. If option -V vers num is given then all decks belonging
to version vers num will be put on the compile file. If option -P precedes any other option or the DKLIST then
the patches selected by the PILOT command will be used together with the control options (set by SELECT) to
test IF= parameters on the CMZ directives. By default the CMZ history records will be written to the compile
file. Set option -H to prevent the writing of the history records. If option -HL is set only the last CMZ history
record is written to the compile file. By default the USE bank is taken into account. If option -U is set then the
corrections referenced by the USE bank are ignored. If option -N is given the deck is taken from the USE bank.
If option -R is set then remove all decks after processing from the USE bank. If option -F is set then the decks
in the referenced file are processed. If no +DECK line is found in the file, the default name is BLANKDEK.
Option -U is implied for the decks read using -F. When $USE is given as decklist then process all the decks
referenced in the USE bank. The default extract file name can be changed using the command : SET filename
-F language name. Using the option -LAN of the command SET, the user can select the list of languages to be
considered. By default F77 is selected ( see HELP SET). The options -U, -H, -N, -R and -V must precede the
DKLIST or any other option.
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7.1.8 CCOMPILE dklist
 Z,� Y . X C “[-H[L]][-U][-R] (-P

+
[-P][-V vers num] -B

+
[-K] $USE

+
-F Text file

+
[-P][-N][-V

vers num] List of decks)”  ,tRI ¢ I
Write one or more decks onto the default extract file and compile

the file with the compiler corresponding to the language specified in the T= directive. The deck(s) to be compiled
can be specified by a DKLIST (see DECKLIST) or by the options -P, -B, $USE or -F text file. If option -P is
given then all patches selected by the PILOT command will be compiled. If option -B is given then all decks
in the decklist buffer (see BUFFER) will be compiled. If option -V vers num is given then the decks belonging
to version vers num will be compiled. If option -P precedes any other option or the DKLIST then the patches
selected by the PILOT command will be used together with the control options (set by SELECT) to test IF=
conditionals on the CMZ directives. By default the CMZ history records will be written to the extract file.
Set option -H to prevent the writing of the history records. If option -HL is set only the last CMZ history
record is written to the extract file. By default the USE bank is taken into account. If option -U is set then the
corrections referenced by the USE bank are ignored. If option -N is given the deck is taken from the USE bank.
If option -R is set then remove all decks after processing from the USE bank. If option -F is set then the decks
in the referenced file are processed. If no +DECK line is found in the file, the default name is BLANKDEK.
Option -U is implied for the decks read using -F. When $USE is given as decklist then process all the decks
referenced in the USE bank. The default extract file name can be changed using the command : SET filename
-F language name. Using the option -LAN of the command SET, the user can select the list of languages to be
considered. By default F77 is selected ( see HELP SET). The options -U, -R, -H, -N and -V must precede the
DKLIST or any other option.

�oD:´�����%>�� Y �� x « ��
���r0��3�!�,33!4����UT�$ h /�=�
�$���3��&��H������?�$�$%�,3���U1,�4 i��&�1=��!��~, �����%>�� Y ����%' x «+�U4,���sLQ&�
!�>�uw=0�$U1�
�	��w	����%
�	,45$�����%>�� Y ����%� « ��
���r0��3�!�,33|r���1���=���$!$��,3����1��4z�,�?� Y �,� X�����%>�� Y ����%'�� «+�U4,���sLQ��H,1!/0��1=�
�H,1��>�u|=0��$U1�
�	��!	,����
�	,4�$�����%>�� Y ����%�}4,���UT³( « ��
���r0��3�| ����Z³(0L ��1,���¥$���&�� Y ��� X ����&,T���	��|H"$���41�
��,��1=���	z/0��1=}.��,���,� X ��1����¥$z�,
�	�1���$U1���&,�
Y N t�$���j�H���&"�%��$�����%>�� Y ����U\ « ��
���r0��3�!�,33!4����UT�$?��&?1=���4,����T�3��$U1z��H����,��	�����%>�� Y �� pp « �,3�3w4,���UT�$?��&��,3�3zr���1���=���$���&��,3�3w����3���$�����%>�� Y ����%v�)@:EO"( p O�¦ x « ��
���r0��3�!�,33!4����UT�$z�	�
�� #,��	�$,�%
%&?)@:KO"( p O�¦�����%>�� Y �� ]�^ .�� « ��
���r0��3�!�,33!4����UT�$?��&?1=�� ^ .��!���%&,T�����%>�� Y ����%Z ]U^ .�� « r,	�
�����$�$z�,33!4����UT�$¬	������	���&"�%�4���&�1=�� ^ .��?���%&,T��&�4?�,33�4,���UT�$z
��1=��}��
�&&����U1���4w����3��$?�%
�&,1��5�G&0��&,�$��j�H���&"����$ 	���,��	���&"����4���&�1=�� ^ .��!����&�T�����%>�� Y ���� ^ x « ��
���r0��3�!�,33!4����UT�$?��&?1=�����~, RL84�
w&�
�1?H�$����
�		����U1"�U
�&"$w�G& ^ .�������&,T�����%>�� Y ����%� x «+�U4,���sLQH"$��}��
�	�	,���U1"�%
%&"$+1=���&?	����"
�#,�w4,���UT�$z�	,
��1=�� ^ .��?���%&,T�����%>�� Y ����%�?r���1³( p &��%/�) « ��
���r0��3�w4,���UT����~�)���&�r���15��=?��A X (w��&�1=�� ^ .������&�T�����%>�� Y ���� N �?�C:<����	 ]U^ .��@«Mr,	�
�����$�$¬4,���UT�$���&�1=��!����3�� N :E�A���1=��%&�	,���"
�#��1=���� ��	�
���1=�� ^ .�������&�T}�%&�4wr,	�
�����$�${1=��	������5��&0��&��!4,���UT5$z	,��,��	��%&"���4?��&}1�=�� ^ .��!����&,T



page 84 CMZ Reference Manual

7.1.9 CLIB dklist
 Z,� Y . X C “[-H[L]][-U][-R] (-P

+
[-P][-V vers num] -B

+
[-K] $USE

+
-F Text file

+
[-P][-N][-V

vers num] List of decks)”  ,tRI ¢ I
Write one or more decks onto the default extract file, compile and archive. Uses the local compiler and librarian
(archiver). The deck(s) to be compiled and archived can be specified by a DKLIST (see DECKLIST) or by the
options -P, -B, $USE or -F Text file. If option -P is given then all patches selected by the PILOT command
will be compiled and archived. If option -B is given then all decks in the decklist buffer (see BUFFER) will be
compiled and archived. If option -V vers num is given then compile and archive the decks belonging to version
vers num. If option -P precedes any other option or the DKLIST then the patches selected by the PILOT
command will be used together with the control options (set by SELECT) to test IF= conditionals on the CMZ
directives. By default the CMZ history records will be written to the extract file. Set option -H to prevent the
writing of the history records. If option -HL is set only the last CMZ history record is written to the extract file.
By default the USE bank is taken into account. If option -U is set then the corrections referenced by the USE
bank are ignored. If option -N is given the deck is taken from the USE bank. If option -R is set then remove all
decks after processing from the USE bank. If option -F is set then the decks in the referenced file are processed.
If no +DECK line is found in the file, the default name is BLANKDEK. Option -U is implied for the decks read
using -F. When $USE is given as decklist then process all the decks referenced in the USE bank. The default
extract file name and the default library file name can be changed using the command : SET ..... -F or -L. Using
the option -LAN of the command SET, the user can select the list of languages to be considered. By default F77
is selected ( see HELP SET). The options -U, -R, -H, -N and -V must precede the DKLIST or any other option.
On VAX system, if the option -C is given a new cycle of the library is created instead of updating the previous
cycle.
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7.1.10 CMAKE [ opt ]

�%� X C “Options”  ,tRI ¢ I >"��&�H"$
Possible ��� X values are:
�%� + ��A + �� + ��� + � Y e =0�$U1�
�	�������3�%&����"� f + �%v e #,��	�$ &H��J( f e ��v ?#,��	�$ &H��") f

Recompile decks that are out of date

compared to the date and time written on the ’FILE.history’ file (the history file is written by the command
’LMODS -O’). If this file doesn’t exist and the option ’-I’ is not specified recompile decks that are out of date
compared to the default library. CMAKE compares the time of last change written in the history file (or of
the date and time of the default library if the history file does not exist) with the time of last change of all the
decks in the CWD and its sub-directories. Decks that are more recent than the time of the last change will be
written to the default extract file, recompiled and replaced in the library. If the option ‘-V vers num1’ is given all
decks having a version number greater than ’vers num1’ or no version set are recompiled. If ’vers num1’ is not
specified, the version number written on the history file is taken. If the option ‘-V vers num1 -VD vers num2’
is given all decks having changed between ‘vers num1’ and ‘vers num2’ are recompiled. The resulting code
belongs to the version ‘vers num2’. See the help of the command SEQUENCES for the most efficient way of
using the command ’cmake -V v1 -VD v2’. If option -O is set the decks are compared to their default object
files. In this case the decks that are out of date will be recompiled but not replaced in the library.

CMAKE checks for every SEQ it finds the date of change of the KEEP (stored when loading the sequence
definitions in memory). When a number of KEEPs are stored in one deck they will all get the same date and
time of change from the decks history records. Due to this fact it may happen, although you changed only one
keep in a deck containing several KEEPs, that many more decks will be recompiled than you expected. This is
because all KEEPs in the deck get the same, new, modification date.

The -O option can only be used when each deck will be written to its own extract file (e.g. SET ftn/*.ftn -F, see
HELP SET). If option -N is given then the decks that need recompilation will only be listed but not recompiled.
If option -A is given then all connected files will be scanned. If option -P is given then the patches selected by
the PILOT command will be used together with the control options (set by SELECT) to test IF= conditionals
on the CMZ directives.
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��
���r���	��4|1�
!1=��!4,��1��|/,	"��1�1,��&�
�&IEH"$���	C:V=0�$U1,
�	��@I�����3��@:
7.1.11 LMODS [ author frdate todate ]A ^�X '���� C “[-]Author name

+
-O [hisfile]”  ,tRI x IN �� �A X � C “(-V[I] Version1

+
From date)”  ,tRI x I

X �� �A X � C “(Version2
+
To date)”  ,tRI x I

List all decks modified by AUTHOR between FRDATE and TODATE. -AUTHOR is interpreted as all users
except AUTHOR. AUTHOR can also be the special string ME. FRDATE or TODATE can also be the special
strings TODAY, YESTERDAY, MONTH and LASTMONTH. If AUTHOR is set to AUTHORS then all authors
that have recently made changes (i.e. appear on the top history record) are listed, including the number of times
they made a change (FRDATE and TODATE are ignored in this case). If FRDATE is set to LAST then the last
deck changed by AUTHOR is listed. If option -V is given, list all decks modified by AUTHOR between the
versions Version1 and Version2. Option -VI is the same as option -V except that it includes the decks belonging
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7.1.12 COR orig [ desc corfil ]
�%� Y * C “[-O][-H] Name of the original deck/patch/file

+
-V vers num” ��.� C “Name of the descendant deck/patch/file

+
-VD vers num2”�,��� N Y � C “-F Name of file on which to write the corrections”

Generate a correction file by comparing two decks, patches, files or versions. The correction file will be stored
in the directory //file/$CORR. Each correction file will be a DECK with the name CORR1, CORR2, etc. When
CORFIL is specified the correction file will be written on the file CORFIL. If option -O is set CORR compares
only the decks available in the descendant file with the decks in the original file. IF the descendant file is
compared to several original files, the option -O may be omitted. If option -H is set CORR generates a correction
file ignoring the CMZ history records in the line number. If option -V vers num is given CORR will compare
version vers num with the current highest cycles of all decks. If in addition -VD vers num2 is given then
vers num2 is compared against vers num.�oD:´������4,����T³(+4,���UT,) «+�%
���r���	,��$  ��,��Z³({��&�4! ��,�Z,)?�%&�4�$U1�
�	���$1=��}��
�	�	,���U1"�%
%&"$w��&�1=�� h &���/ ir���1���= ] �������������r���15��=¥( r���15��=�) «+�%
���r���	,��$ ��A X �'³( ��&�4���A X �'�)����� p�p �5��3�"( p�p ����3��) «+�%
���r���	,��$ 1/�
?��&,1���	��w����3���$��������� p�p ���%3�"( p�p ����3��) «+�%
���r���	,��$¬
�&53%�?1�=��?4����UT�$z��#,�5��3����3����&

N Y ���)z/"��1=?1=��!4,����T�$?��& N Y ��³(��������� p�p �0( p�p �,) p�p �,- p�p H"$%�°«+�%
���r���	,��${4,����T�$|��#��5��3����53���G& ^ . N /"��1=4,���UT�$��G& N ("L N )���&,4 N -����� p�p �"( pp �,) p�p �,- p�p H"$%� « ��4,��� ��$w����
�#������� p�p?p�p H"$%��	,� « ��
���r���	,��${4,����T�$|��#��5��3����53���G& ^ .���� N/0��1=�4,����T�$���&��,3�3���
�&�&����U1��4|����3��$������r���10(+r���1�)?� N ��
�	�	C:<�U	�� «+�%
���r���	,��$ 1/�
wr���15��=���$¬�%&�4�/�	"��1���${1�=����
�	�	����U1"�%
�&�$+1�
!����3����,�����D:E����A����� x «+�%
���r���	,��$+=0����=���$U1��U�5��3�7L��"��o@L8
�}��3�34,���UT�$��G&}1=�����H,	�	���&�1�4���	�����1�
�	��|/"��1=�U����3� ����o���(¥:������4,����T «+�%
���r���	,��$  ��,��Z@«Ú�"��o���(+��&�4! ����Z@«Ú�"��o������4,����T@«nP�� N ��
�	�	C:<�U	�� «+�%
���r���	,��$  ��,��Z@«nP ��&�4! ����Z@«Ú�"��o��������vð(¥:S( ¨�p O"( 4,���UT³( «+�%
���r���	,��$ 1=��w=0����=���$U1}������3��
�� ��,�Z0(/0��1=?1=��w#���	�$,�%
�&Ï(³:S( ¨,p O�(+
�� ��,�Z³(��������vð(¥:S( ¨�p O"( ��v Ò(¥:E)�- p O�- «+�%
���r���	,��$ #���	5$,�%
�&Ï(¥:E)�- p O�-/0��1=ð(¥:S( ¨,p O"(���������?��vÏ(¥:S( ¨�p O"( p�p �5��3�"( p�p ����3��)Ò« ��
���r���	���${
�&53���1=��!4,���UT�$��#��5��3�%�53����& N Y ����)z/0��1=?1=��4����UT�${���,3�
�&,�"��&��w1�
w1=��!#���	�$��%
�&(³:S( ¨,p O�(|��& N Y ��³(¥:



page 88 CMZ Reference Manual

7.1.13 USE [ opt corlis ]
�%� X C “Options”  ,tRI�Ç£I�,���,� Y . C “List of correction files”  ,t7I ¢ I

Possible ��� X values are:: + � N + �%� + ��� + �%� + ��� + � Y
Read the contents of correction files into memory (the USE bank). The corrections will be merged and clashes
will be detected. Use the -P option to specify a correction deck in a CMZ file. If no argument is given then a
list of all patches and decks referenced in the USE bank will be given. Use option -E to view the contents of
the USE bank for all decks or for a specific deck in the local pager or browser (see command READ). To write
the merged corrections to a file use option -F filename. A correction file which does not contain CMZ history
records (created by a PATCHY user) can be specified with the -O option. Correction files loaded with the -O
option can not be merged with other correction files. Use option -R to remove a deck or a list of decks from the
USE bank. Use option . to clear all corrections from memory. If option -I is set, the clashes between corrections
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�/"${1=��!	���$�H53�1?
�!1=��¬�"��	�"��&,��
��}�,33��
�	�	����U1��%
�&"$+�,
�	� ��,�Z0(!�G&��A X �'�)^ .������ « �U4���� ��$|����
�#��|��H�1���
�	���3�3w4,���UT�$
^ .���� N &���/;:n�U	�� « /,	���1��|1=��¬�"��	���4}��
�		����U1"�U
�&"$+1,
��5��3�����~;:E���A
^ .�������4,���UT0(+4,���UT�) «8	����"
�#��| ����Z³( ��&�4� ��,��Z�)w�	�
���1=�� ^ .��?����&,T
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7.1.14 UPDATE dklist
 Z,� Y . X C “[-E] ($USE

+
[-REF //reffil] List of decks to be updated)”  ,t7I ¢ I

Apply the corrections stored in the USE bank
to the decks specified by DKLIST (see DECKLIST). For all updated decks new cycles will be created. If option
-E is specified the result of the update will be shown in the editor. Option -E must precede the DKLIST. When
$USE is given as decklist then process all the decks referenced in the USE bank. When the option ’-REF //reffil’
is set the corrections in the USE bank are applied to the referenced file REFFIL and the result is saved in the
current file. The options ’$USE’ and ’-REF ...’ are mutual exclusive.�oD: ^ �� A X �?4,���UT0(+4,���UT�) « ��r�r�3���1=��}��
�	�	,���U1"�%
%&"$w��&�1=�� ^ .��?���%&,T1�
! ��,�Z0(¬�%&�4! ��,�Z�)

^ �� A X � p�p �5������3� « ��r�r�3���1=��}��
�	�	,���U1"�%
%&"$w��&�1=�� ^ .��?���%&,T1�
!1=��!����3��!>¤ N Y ��C:^ �� A X �}��� x « ��r�r�3���1=��}��
�	�	,���U1"�%
%& ��&?1=�� ^ .��!����&�T1�
?�,3�3zr���15��=���$z��&,4?4����UT�$?��&�1=��!��~, ��&�4�#"�%�%/�1�=��w	���$�H53%1 ��&}1�=����4���1�
�	
^ �� A X �}��� ]U^ .�� « r,	�
�����$�$z�,33!4����UT�$¬	������	���&"�%�4���&�1=��

^ .�������&�T}�%&�4!#"�%��/?1=��w	���$�H53�1 ��&�1=���4���1�
�	
^ �� A X �}����� N p�p 	�������%3 x « ��r�r�3���1=��}��
�	�	,���U1"�%
%&"$w��&�1=�� ^ .��?���%&,T1�
!1=��!����3��!�� N�N Y ���%&�4 $%��#��w1=��	���$�H53�1 ��&�1=��}��H,		���&,1����%3�@:
^ �� A X �}����� N p�p 	�������%3 p�p �5������3� « ��r�r�3���1=��}��
�	�	,���U1"�%
%&"$w��&�1=�� ^ .��?���%&,T1�
!1=��!����3��!�� N�N Y ���%&�4 $%��#��w1=��	���$�H53�1 ��&�1=��!����3��!>¤ N Y ��C:

7.1.15 VERSION [ versn ]
v����.�� C “R=[-D][+

+
+0

+
+00

+
-S[A] vers num][-E][-F filename] ,-L ”  ,tRI�Ç£I

Mark highest cycles of all decks in the current file as belonging to one version. A version is identified by its
version number. A version number consists of three parts: the version, the release and the level part. These
three parts are combined in the following, fixed, way: x[x].yy/zz.�oD: (¥:EO"( p O�)(�-@:EO�- p (�(
If option + is given the level part of the version number is increased by one. If option +0 is given the release
part is increased by one and the level part reset to 00. And if option +00 is given the version part is increased
by one and the release and level parts reset to 00. With option -S vers num the base version number can be set
(after this the version number can be changed with +, +0 or +00) or the stamping of the file is forced even if no
decks were changed (new TITLE is created and a new cycle of all decks is created if option SA is chosen). If
option -L is set a list of all versions stored in the CMZ file is given. Without option the current highest version
number is given. In case the options -S vers num, +, +0 or +00 are given, VERSION does a global KEEP on the
whole CMZ file to lock the highest cycle of all decks. The new version number is written in the decks that do
not yet have a version number. A new deck with the name V[x]x yy, corresponding to the new version number
is created in directory $VERSION (if directory $VERSION does not yet exist CMZ will create one). In this
new deck comments concerning the new version may be added. If option -E is set the deck V[x]x yy is saved
without appearing in the window editor. If option -F is set the text contained in FILENAME is added to the deck
V[x]x yy. If option -D is set a list of all modified decks is added to the deck V[x]x yy. The version information
can be used by the commands CXTRACT, CCOMPILE, CLIB, CAR, EDIT, CTOT, DELETE, CORR and DIFF.�oD: v����,. Y �����. (¥:KOO p O�O « $���1�1=��|����$��w#���	�$,�U
�&!&�H�������	?
�&�1=��}��H,	�	,��&,1�����3��v����,. Y ��� W «¯�"��	�T�1=�����H,	�	���&�1�����3����$¬#���	5$,�%
�&�oD:V� p 2 W (v����,. Y ��� W O «¯�"��	�T�1=�����H,	�	���&�1�����3����$¬#���	5$,�%
�&�oD:V� W ( p OOv����,. Y ��� «¡3��$U1�1=�����H,	�	���&�1w=0���=���$U1w#���	5$,�%
�&!&�H%������	v����,. Y ������� «¡3��$U1��,33w#,��	�$,�%
%&"$w$U1�
�	��4���&�1=�������3�
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7.2 Interface to Data Base manager

7.2.1 CREATE fname [ chopt nrecs ]
N ��A�>�� C “Name of the CMZ file to be created”  ,tRI ¢ I��'���� X C “Option”  ,tRI ¢ I >"��&�H"$����,�,. I “Maximum number of records that the file can contain”  �t,-�)�O�OO

Possible �'���� X values are:���
Create a new CMZ file
and set the current directory to the top directory of this file. NRECS specifies the maximum number of records
that the file eventually can contain. The default of 32000 records (of 512 bytes each) is enough for about 16Mb.
If the option -C is set, the file will be compressed using the gzip algorithm (see command RIGTHS). Typical
compression factors range from 3 to 6.�oD:´����A X �z�5�,���%3� «+��	�����1��|1�=��!����3�w>�¤ N Y ��D:E��>�u����A X �!�0����3�����F © O�OO «+��	�����1��|1�=��!����3�|\ Y *� Y \;:E��>�u¬/�=0����= ����& ��
�&,1,�5��&Hr}1�
�)�F>�}
��4���1��
7.2.2 FILE fname [ opt exec ]
N ��A�>�� C “Name of the CMZ file to be attached”  ,t7I ¢ I�%� X C “Option”  ,tRIn� ^ IQ>"��&H"$�_��,� C “-X [macro [args]]”

Possible ��� X values are:� ^ + ���
Attach an existing CMZ file
and set the current directory to the top directory of this file. If option -U is set, the file will be attached in Update
mode. If option -R is specified, the file will be attached in Readonly mode. If option -X is set then the macro
MACRO with (optional) arguments ARGS will be executed. If no macro is given then by default the macro(s)
in deck /$KUMACS/FLOGON will be executed. For more on macro execution see command EXEC. If options
-U and -R not set, the file will be attached in Update mode if no lock set, on the contrary it will be connected
in Readonly mode. A file is locked when connected in Update mode. Note that a file will be seen as locked if
it is transferred via FTP and somebody else using this file in Update mode. To unlock the file use the option -U
explicitly.�oD: N Y ����=��
�
�T « ��
�&�&����U1!���%3�w'\5����ZC:E�>�u��G&�H�r,4,��1�� �"
�4,�

N Y ����=��
�
�T}��� « ��
�&�&����U1!���%3�w'\5����ZC:E�>�u��G&}	���4,
�&53%�{�"
4,�
N Y ���?T�H0��r ��_�3
��4°« ��
�&�&����U1!���%3�wZ ^³Y �D:B�>�u!��&�4?��o,����H,1�� �����U	�
w���%A� 

7.2.3 RELEASE [ fname ]
N ��A�>�� C “Name of the file to be released”  ,tRI ¢ I

Close and disconnect file FILENAME from the CMZ session.�oD: ���,����A�.������%3�"( « 	��,3����$��w����3� N Y ��³(���,����A�.�� x « 	��,3����$��!�,3�3���
�&&����U1���4w����3��$���,����A�.�� « 	��,3����$��|1=��}��H,		���&,1����%3�
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7.2.4 DIRECTORY [ opt path ]
�%� X C “Option”  ,tRI ¢ IQ>���&�H"$�A X ' C “Name of directory or deck”  �tRI ¢ I

Possible ��� X values are:��� + ��A
List the contents of a directory. PATH may be a directory or a deck. If you specify a directory, the decks in
that directory will be listed. If you specify a deck, the highest cycle of that deck will be listed. Wildcarding is
permitted (if wildcarding is used, each name is assumed to be a deck). See for the wildcarding syntax command
REGEXP. The symbol ¥ ... ¥ (ellipses) may be used in PATH to indicate that any number of directory names
(including zero) may appear in its place. If PATH is omitted, the current directory will be listed. If option -L
is set the listing will be in long format, giving deckname, cycle number, date-time of creation and the length of
the deck in bytes. Option -A has the same effect as option -L except that it adds the number of lines per deck
to the list (slower than -L) and the value of the compression factor when the file was created with the -C option
(see command CREATE).�oD:  Y ��4���	0( «¡3��$�1 �%
�&,1���&�1�$¬
�?4���	����U1�
�	��| Y �³( Y ��4,����T�) «¡3��$�1�="���=���$�1��U����3�!
��? ����Z�) Y �����?4,���UT,)7«�Ç x «¡3��$�1}��3�3��U����3��$z
�? �,�Z�)���&�3
�&�����
�	%�"��1 Y � �S��41Ç x «¡3��$�1}��3�3��U����3��$z
�}��3�3�4����UT�$ �����"��&�&0�G&,�|/0��1�=}��>�  Y � e ë � f Ç x «¡3��$�1}��3�3��U����3��$z
�}��3�3�4����UT�${��� X �����"��&�&"��&,�|/0��1=�� Y � p 4���	�) p 4@Ç x «¡3��$�1}��3�3��U����3��$z
�}��3�3�4����UT�$���&� Y �,)w�����"��&�&"��&,�/0��1�=�  Y � :�:�: «¡3��$�1?1�=��}��
�&,1��%&,1�$z
�?�,3�3!4���	,���U1�
�	��%��$ Y � :�:�: p �%4@Ç x «¡3��$�1}��3�3��U����3��$z
�}��3�3�4����UT�$²L �G&���3�3�45��	����U1,
�	"�%��$¥L��������&�&0��&��|/0��1=��  Y � p�p «¡3��$�1?1�=��|&����"��$|
���,3�3���H�	�	���&,1�3��}��
�&&����U1���4w����3��$
7.2.5 CDIR [ path ]
�A X ' C “Pathname”  �tRI ¢ I

Change the current working directory (CWD) to PATH. If no pathname is given print the pathname of the CWD.�oD:´� �4���	³( «¯�"��T,�! Y �³(+1=��|&���/}��~, � p�p ���%3�"( p 45��	�)Ò«¯�"��T,� pp N Y ��0( p  Y �,)¬1=��|&��%/}��~, h N Y ��³(8��H"$U1!�����
�&&����U1���4z/0��1= N Y �� i� « r,	"�G&,1�1=��|&����"��
��1=��!��~� 
7.2.6 MOVE obj opt ref [ type ]
�U\�È C “Object to move”  ,t7I ¢ I�%� X C “Option (-A=after or -B=before)”  ,t7I ¢ IQ>"��&H"$�� N C “Reference object”  ,tRI ¢ I
X ¤���� C “Type of object (-P=patch, -D=deck)”  ,tRIn���@IQ>"��&H"$

Possible ��� X values are:�%A + �%\
Possible X ¤���� values are:�%� + �� 
Move an object OBJ before (-B) or after (-A) object REF. The type of object to move can either be a directory
or a deck, depending on TYPE. The default object type is directory.�oD: >���v� 4���	³( ��A?4���	�¦ «M�"
�#��w Y �³({��1,��	! Y ��¦>���v� 4,���UT © �%\�4,���UT³(¬�� «M�"
�#��w ��,�Z © ����,
�	��| �,�Z³(
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7.2.7 DELETE dklist
 Z,� Y . X C “[-V vers num

+
-O

+
-I] (-B

+
List of decks to be deleted)”  ,tRI ¢ I

Delete decks from a CMZ file. The deck(s) to be deleted can be specified by DKLIST (see DECKLIST) or by
option -B. If option -B is given then all decks in the decklist buffer (see BUFFER) will be deleted. If option -V
vers num is given then the decks belonging to version vers num that are not associated with any other version
will be deleted. If option -O is given then the contents of the decks in the DKLIST will be deleted except for
the history records (deck is obsoleted). Wildcarding is permitted. If wildcarding is used, you will be asked
to confirm each deletion (for help on possible answers type ¥ ? ¥ ). See for the wildcarding syntax command
REGEXP.�oD:  ��,��� X �?4,���UT0( «84,�,3���1��z=0����=���$U1��U�5��3�!
�� ��,�Z0( ��,��� X �?4,���UT0(¥:E4,����T�� «84,�,3���1��| ��,��Z³(+1�
� �,�Z�� ��&���3%H�4,��4 ��,��� X �?4,���UT0(0«n) «84,�,3���1����U����3��)�
�� ��,��Z³( ��,��� X � �S�.Ç x 4,���UT�) «84,�,3���1��!�,3�3}�U����3��$z
�?�,3�3!4,����T�$!$U1���	1"��&,�w/0��1=�>}��&�4�4,�,3���1��|1=��w=0����=���$U1}������3��
�� ��,�Z,) ��,��� X �}�%\ «84,�,3���1��!�,3�3!4,����T�$���&�1=��!4,���UT�3��$U1|�H����,��	 ��,��� X �}��v�)@:KO"( p O�) x «84,�,3���1��!�,3�3!4,����T�$ ���,3
%&,�"��&,�|1�
�#,��	�$,�%
%&)@:KO�( p O�)« 1=���1�4�
!&�
�1����,3
�&,�!1,
���&��}
�1=���	�#���	5$,�%
�& ��,��� X �}���w4,���UT0( «84,�,3���1�����
�&�1���&,1�$z
��� �,�Z³( h $���#"��&,�|="�$U1�
�	�	����%
�	,45$ i L¡�£:K�@:Q4,���UT �$!
%�"$�
,3��1�� ��,��� X �}� Y x «84,�,3���1��|1=��w=0����=���$U1}������3��
���,3�3w4,����T�$1=���1�=���#����!r�	���#"�%
%H"$w�U����3���U4,��&,1�����,3¬1,
1=��|=0���=���$U1�������3�
7.2.8 PURGE [ keep opt ]
Z����� C “Number of cycles to keep”  �tRI�(0I�%� X C “Option”  ,tRI ¢ IQ>���&�H"$

Possible ��� X values are:�%A
Purge all but the highest cycle of all decks in the current directory. When option KEEP is given the KEEP
highest cycles are kept. By default KEEP=1. If option -A is set then all directories in all connected files are
scanned for decks to be purged.�oD: � ^ ��*� « r�H,	�����,3�3z��H,1�1=��w=0����=���$U1}������3�� ^ ��*��) « r�H,	�����,3�3z��H,1�1=��?)w=0���=���$U1}�U����3��$� ^ ��*�}��A « r�H,	������&}�,3�3!4���	�����1�
�	"�%��$w��&}�,3�3}��
�&&����U1���4w����3��$
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7.2.9 COPY source target
.�� ^ �,�� C “[-C] (-B

+
Name of the source deck)”X A��,*� X C “Name of the target (deck or dir)”

Copy deck(s) from the source pathname to the target pathname. Wildcarding is permitted in the source path-
name. If wildcarding is used, the target has to be a directory. Wildcarding only takes the highest cycle of a
deck. The source pathname may also be specified by a decklist (see DECKLIST) or by option -B. In that case
wildcarding may not be used. If option -B is given then all decks in the decklist buffer (see BUFFER) will
be copied. In case the target is a deck, the deck name on the +DECK directive of the source will be changed
to the target deck name. A shorthand for the current working directory is ¥ . ¥ . For the wildcarding syntax see
command REGEXP. By default the version field of the copied decks will not be cleared and the copied decks
will be locked when a version exists. If option -C is given then the date and time of the copied decks are set to
the current ones.�oD:´�����¤�4����UT³( 4,����T�) « ��
�r,�� ����Z³( 1�
! ��,�Z,)�����¤ p 4���	³( p 4,���UT³(³:E4,���UT� : « ��
�r,�� ����Z³( 1�
! ��,�Z� �G&"��3%H�4��4|1�
!1=��!��~, �����¤ p 4���	³( p 4,�1Ç x : « ��
�r,��1=��w="���=���$�1��U����3�!
��}�,33!4����UT�$$U1���	1"��&,�|/"��1=? �� ��&} Y �³(+1�
w1=�����~, �����¤������%\ : « ��
�r,��1=���4����UT�$���
�&�1��5��&���4}��&?1=���4,���UT�3��$U1��H�������	!1�
!1=��!��~, ���&�4��4�4?�w&���/ x �>�u}��
����"��&,1C:
7.2.10 MKDIR newdir
��~, Y � C “Name of new directory”  ,tRI ¢ I

Create a new directory as a daughter of the current working directory. The CWD must be a top-directory.�oD: >�Z� Y �?4���	�) « �U	,����1��z&��%/}45��	����U1,
�	��w Y ��)>�Z� Y �� Y �,�RL X t�� W�W « �U	,����1��!�w&���/�4���	,���U1�
�	�w Y �,�?
��1��r���� W�W
7.2.11 RMDIR dirnam
 Y ����A�> C “Name of the directory to delete”  ,tRI ¢ I

Delete a directory in the current working directory. This is only possible when the directory is empty, apart from
the 00 PATCH (make a directory empty with the DELETE command).�oD: ��>� Y �?4���	³( «84,�,3��1��!4���	�����1�
�	��z Y �³(0L  Y �³( ��H"$U1!���?����r,1�
7.2.12 CPTREE topd1 topd2
X ���� ³( C “Name of source file”  ,tRI ¢ I
X ���� �) C “Name of target file”  ,tRI ¢ I

Copy file TOPD1 to TOPD2. Note that TOPD2 must first have been created with the CREATE command. This
command is useful to compact a fragmented CMZ file.�oD:´�� X ����� p�p 1�
%r¥( p�p 1�
%r�) «+��
%r,���,3�3w4���	����U1�
�	"�U��$²LM4����UT�$z��&,4 ������3��$�	,
�� p�p�X ���0( 1�
 pp�X ����)
7.2.13 STAT topdir
X ���� Y � C “Name of the top directory”  ,tRI ¢ I

Print statistics about space usage of all directories in the CMZ file.�oD:. X A X�pp �5�,���%3� « r,	"�G&,1 $U1���1"��$U1"���$ ����
�H�1��5��3�|>�¤ N Y ��
7.2.14 EXIT [ optlist ]
�%� X � Y . X C “[-S]”  ,tRI ¢ I

CMZ exit command. If option -S set no synchronization will be done (see command SYNCHRONIZE).
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7.3 IMPORT commands

7.3.1 ARC fname [ dklist ]N ��A�>�� C “Name of the CMZ Ascii Readable file”  ,tRI ¢ I Z,� Y . X C “[-C[C]][-A][-S] List of patches or decks”  ,tRI x I
Convert a CMZ Ascii Readable file to a CMZ file. Patches become directories with the decks as leaves. Using
the optional parameter DKLIST it is possible to read only a subset of FNAME (see DECKLIST). If option -C
is set comments in columns 73-80 are removed from statements which are not comment lines. If option -CC is
set comments in columns 73-80 are removed from all statements including comment lines. If option -A is set
the AUTHOR field of NEW history records will be filled in with the CMZ user name (see AUTHOR). If option
-S is set a multi CMZ Ascii Readable file (i.e. a file with more than one +TITLE line) will be split into separate
CMZ files. By default the extra +TITLE lines will be skipped.�oD: A��,���@:<�%��	 « 	����4���
���r53��1��w�5��3�|AD:E��A��D:A��,���@:<�%��	���� « 	����4!AD:E��A�����&�4!	����"
�#�����
�������&,1�$!�G&��
,3%H���&"$z§�-,� © OA��,���@:<�%��	���A « 	����4!AD:E��A�����&�4�$���1�1=��?��H,1�=�
�	����%��3�4�
�&���/?=0�$U1�
�	��w	����%
�	,45$A��,���@:<�%��	wr���1���=¥( « 	����4?
�&53%�?�A X �'³(+��	�
�� ����3�wAD:B�A��A��,���@:<�%��	wr���1���=¥(¥:Vr���1���=�) « 	����4��	�
�� �A X �'³( 1,
���A X �'�)A��,���@:<�%��	wr���1���= p 4,����T³(¥: « 	����4?�,3�3!4,����T�$¬�	�
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7.3.2 CIMPORT tfile
X N Y �� C “[-A][-[I]S][-K][-T type][-E] Name of the source files”  ,tRI ¢ I

Import one or more source files into a CMZ file. The file becomes a DECK with the type depending on the
current language (+DECK followed by T= ’type of the current language’ ) in the current working directory,
with the DECK name equal to the first 32 characters of the source filename, minus the filename extension.
If option -A is set, the AUTHOR field of the history records will be filled in with the CMZ user name (see
AUTHOR). If option -S is set then CMZ will search for matches between the sequence definitions currently
stored in memory and identical lines in the source file. When a match is found, the corresponding lines will be
replaced by a +SEQ,NAME line, where NAME is the name of the sequence in memory. If option -T is set, the
directive ¥ T=type ¥ will be written on the +DECK card. If option -E is set, the result of the command is written
to an edit file.�oD:´� Y >����� X �,

@:B1���o « ������
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7.3.3 TTOC fname
N ��A�>�� C “[-W][-A] Name of the TEXT files”  ,tRI ¢ I

Import one or more plain TEXT files into a CMZ file. The TEXT file becomes a DECK of type DATA (+DECK
followed by T=DATA) in the current working directory, with the DECK name equal to the first 32 characters
of the TEXT filename, minus the filename extension. If the TEXT file is more 10,000 lines long, it is split in
several decks. A suffix ¥ id ¥ is added to the deck name.(see command CTOT to recover the file) Option -W
enables line wrapping at 80 characters. If option -A is set, the AUTHOR field of the history records will be
filled in with the CMZ user name (see AUTHOR).�oD: X�X ���?��
�
@:<�%4���"(¥:B1�o1 « ������
��"��$¬4,���UT�$ N ���?�%&�4!A³(

X�X ���}�U~Ï��
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�	U� 3���&��|/,	,��r�r0��&��
X�X ���}3�
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%&,�,����ª�)w��1��J::�:

7.3.4 SYNCHRONIZE [ option ]
�%� X"Y ��� C “[-ON][-OFF]”  ,t7I�ÇJI>"�G&�H"$

When invoking the command SYNCHRONIZE with argument ¥ * ¥ , the source files of which the path is defined
via the command ¥ SET ... -FE ¥ and which were changed more recently than the corresponding decks are
imported into the corresponding CMZ file(s). If the command SYNCHRONIZE is set ON, the connected CMZ
files are always updated when exiting from CMZ. If option OFF set, no update of the connected files will be
done when exiting from CMZ. NB: Only available on UNIX systems. See also the EXIT and ’SET ... -FE’
commands.�oD:.�¤����'������ Y u�� « $�=�
%/�1�=���
�r,1"�%
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7.4 EXPORT commands

7.4.1 CLIST fname [ dklist ]N ��A�>�� C “File on which listing will be written”  �tRI ¢ I Z,� Y . X C “[nn][-A][-S][-H][-I][-E][-V vers num] (-B
+
List of decks to list)”  ,tRI x I

Write a listing of a CMZ file or directory on FNAME. The listing shows the line count for each line and the
deck and patch name. At the end of the listing a table of contents, a sorted index of all patches, decks, sequences
and control options is given. By default when in the top directory the whole file will be listed, when in a sub-
directory only that directory (patch) will be listed. A specific deck or set of decks and patches can be listed
by using the optional parameter DKLIST (see DECKLIST). If option -B is given, then all decks in the decklist
buffer (see BUFFER) will be written to the list file. If option -V vers num is given then list the decks belonging
to version vers num. By default FORTRAN carriage control characters will be used to format the listing. Give
option -A for ASCII carriage control characters. By default the CMZ history records, after the +DECK lines,
are listed, but can be suppressed by giving the option -H. In case only an INDEX is desired give option -I. If
option -E is set then the listing will be shown in the pager or browser (see command READ). If option -S is set
every deck starts a new page. The default number of lines per page is 56. The number of lines per page can be
changed by giving a new number nn. Options must precede the DKLIST or the -B option.�oD:´��� Y . X 1���$U1D:K3��$ « 3��$U1����%3��
�	}45��	����U1,
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7.4.2 CAR fname [ dklist ]N ��A�>�� C “Name of the CMZ Ascii Readable file”  ,tRI ¢ I Z,� Y . X C “[-H[nn][L]][-A][-V vers num][-W] (-B
+
$USE

+
List of patches)”  �tRI x I

Convert a CMZ file to a CMZ Ascii Readable file. Directories become PATCHES. The patch(es) or deck(s) to
be written can be specified by DKLIST (see DECKLIST) or by option -B. If option -B is given then all decks
in the decklist buffer (see BUFFER) will be written on the CMZ Ascii Readable file. If option -V vers num is
given then write all decks belonging to version vers num to the text file. When $USE is given as decklist then
process all the decks referenced in the USE bank. By default CMZ comments after the +DECK lines are written
to the text file. This may be changed by giving the option -H. If option -HL is set only the last CMZ comments
are written to the CMZ Ascii Readable file. If option -Hnn, where nn is an integer less than 100, is set then the
last nn CMZ comments with version numbers are written to the CMZ Ascii Readable file. By default only the
highest cycle of each deck is exported. To export all cycles of all decks, to keep the history of the CMZ file,
use option -A (can be in combination with -H). When the -W option is given, the command is equivalent to the
command CTOY which converts a CMZ file into a CAR file compatible with Patchy. The options -H, -HL , -V
vers num, -A and -W must precede the DKLIST or the -B option.�oD:´�A�������3��@:<����	 « /,	���1����,3�3w4,����T�$|��&�4�$�H��5��4���	�����1�
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7.4.3 CTOY fname [ dklist ]N ��A�>�� C “Name of the CMZ Ascii Readable file”  ,tRI ¢ I Z,� Y . X C “[-H[nn][L]][-A][-V vers num] (-B

+
$USE

+
List of patches)”  ,t7I x I

Convert a CMZ file to a CAR file compatible with Patchy. This command is equivalent to the command ’CAR
-W ...’. It enables line wrapping to 80 characters and expands in the CAR file the following sequences which
are not defined by PATCHY : VERSQQ and VIDQQ in Fortran, VERSQQ, VIDQQ, TIMEQQ and DATEQQ
in C. See the command CAR to get explanation on the possible options.
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7.4.4 AXTRACT fname [ dklist ]N ��A�>�� C “Name of the CMZ Ascii Readable file”  ,tRI ¢ I Z,� Y . X C “[-C[C]][-H][-U] List of patches or decks”  ,tRI x I
Convert a CMZ Ascii Readable file directly to a source file. Using the optional parameter DKLIST it is possible
to convert only a subset of FNAME (see DECKLIST). If option -C is set, comments in columns 73-80 are
removed from statements which are not comment lines. If option -CC is set, comments in columns 73-80
are removed from all statements including comment lines. Set option -H to prevent the writing of the history
records. By default the USE bank is taken into account. If option -U is set then the corrections referenced by the
USE bank are ignored. The source filename can be defined using the command: SET filename -F. The options
-U, -H and -C[C] must precede the DKLIST.�oD: A�_ X ��A,� X �@:n����	 «8	����4���
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7.4.5 CTOT dklist Z,� Y . X C “[-S][-U][-R][-H][-N][-D][-V vers num] (-P
+

-B
+

[-K] $USE
+

List of decks )” ,t7I ¢ I
Write one or more decks as plain text onto the default text file. The deck(s) to be exported can be specified by
a DKLIST (see DECKLIST), or by the options -P, -B or $USE. Option -D tells CTOT to write only patches or
decks of type DATA or TEXT (+PATCH or +DECK followed by T=DATA or T=TEXT) to the default text file.
If option -P is given then all patches and decks selected by the PILOT command will be scanned for the type
specifiers DATA or TEXT. The found decks will be written to the default text file. If option -B is given then
all decks in the decklist buffer (see BUFFER) will be written to the default text file. If option -V vers num is
given then write the decks belonging to version vers num to text files. By default the +DECK directive and the
history records will be stripped off. If option -H is set the history records will not be stripped off. If option -S is
given then +IF’s in the deck will be interpreted according to the active SELECT flags. Option -S is implied by
-P. By default the USE bank is taken into account. If option -U is set then the corrections referenced by the USE
bank are ignored. If option -N is given the deck is taken from the USE bank. If option -R is set then remove
all decks after processing from the USE bank. When -K $USE is given as decklist then process all the decks
referenced in the USE bank and all decks from the connected files containing sequences referenced in the USE
bank. When $USE is given only decks referenced in the USE bank are processed. The default text file name
is DECK NAME.TXT. It can be changed using the command: SET filename -F TEXT. The options -S, -U, -R,
-H, -N, -D, -T and -V must precede the DKLIST or any other option.�oD:´� X � X ��
�
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To write onto a single text file all decks split by the command TTOC, follow the instructions below..�� X 3�
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7.5 UTILITIES commands

7.5.1 ALPHA ORDER
Order all decks in the current working directory in alphabetical order.
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7.5.2 BUFFER [ optlis ]
�%� X � Y . C “List of options”  ,tRI�ÇJI

Show or change the decklist buffer. This buffer is filled by the commands LMODS, GREP, FIND, UNDEF,
CMAKE, TREE and UPDATE. The list of decks in this buffer can be used by the commands CXTRACT,
CCOMPILE, CLIB, CTOT, EDIT, CLIST, GREP and UNDEF with the -B option. If no arguments are given
then show the current decklist buffer. If the argument is a . then the decklist buffer will be cleared. To add a
deck to the decklist buffer give the full pathname of that deck. Complete patches can be added by replacing the
deck name by a * in the full pathname. To remove a deck from the decklist buffer give as argument the deck
name preceded by a -.�oD:®\ ^ NN ��� «+$�=�
�/?1=��}��H,	�	,��&,1�4,����T�3��$U1z��H����,��	\ ^ NN ��� : «+��3�����	!1=���4,����T�3��$U1z��H����,��	\ ^ NN ��� p�p ���%3� p r���1³( p 4,���%)Ï«¡�44 pp N Y �� p ��A X ( p  ��,�,)+1�
!1=��|��H,���,��	\ ^ NN ��� p�p ���%3� p r���1�) p x «¡�44���3�3w4,���UT�$?��& p�p N Y �� p �A X )¬1,
!1�=��!�H����,��	\ ^ NN ���}��4,����T³( «8	����"
�#��| ����Z³(+�	�
�� 1�=��?4����UT�3���$U1|��H���,��	
7.5.3 DECKLIST
A number of commands allow as an argument a DECKLIST. The DECKLIST argument allows you to specify
one or more sets of decks. A set of decks is specified by giving the first and last deck of the set separated by
a . (the first and last deck are included in the set), e.g. deck1.deckN. If deck1 is the first deck in the current
working directory (CWD) than deck1 may be omitted. If deckN happens to be the last deck in the CWD then
deckN may be omitted.
If a set contains only a single deck name then wildcarding is permitted. See for the wildcarding syntax command
REGEXP.
The first deck of the set may be given in the general form //top/patch1/deck1, which sets the CWD for the entire
set to //top/patch1. A set which includes all decks in the CWD is specified by * (equivalent to ?*). Instead of
decks you may also specify patches this way. Some examples:�oD: p�p 1,
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%r�) «¡��3�3w4,���UT�$?��&��,3�3zr���1���=���$��G&�1�=��?�5��3��$ X �%�³(�%&�4 X ����)p�p «¡��3�3w4,���UT�$?��&��,3�3zr���1���=���$��G&���3�3��5��3��$
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7.5.4 DIFFERENCES orig [ desc ]
�%� Y * C “[-F FILNAM][-H][-O][-B][-P] Name of the original deck/patch/file

+
-V vers num” ,tRI ¢ I ��.� C “Name of the descendant deck/patch/file

+
-VD vers num2”  �tRI ¢ I

Find the differences between two decks. This command uses the local compare utility to compare two files
(Apollo: cmf, Unix: diff, VAX: DIFF). If option -H is set the decks will be compared ignoring the CMZ history
records. If option -O is set only the decks available in the descendant file will be compared with the decks in the
original file. If option -B is set the decks in the decklist buffer will be compared between the original file and
the descendant file. If option -V vers num is given DIFFERENCES will compare version vers num with the
current highest cycles of all decks. If in addition -VD vers num2 is given then vers num2 is compared against
vers num. If option -P is set, on Unix systems the differences are browsed in the pager currently defined via the
command HOST PAGER. If option -F is set the output is written on file FILNAM.�oD:M Y N�N 4,����T³(+4,���UT,) «+��
���r���	���${ ��,�Z³( �%&�4? �,�Z�) Y N�N 4,����T³(+4,���UT,)�� N �C:B4��U��� «+$����"����$!�%��
�#��|��H,1�
�H�1r�H,1?
�&}����3�� N :B Y N�N Y N�N ��'�4,���UT0(+4,���UT�) «+��
���r���	���${ ��,�Z³( �%&�4? �,�Z�)}����&�
�	"��&���>,u!=0��$U1�
�	��!	,����
�	,4�$ Y N�N r���15��=¥( r���15��=�) «+��
���r���	���${��A X �'0( ��&�4!��A X ��'�) Y N�N p�p �5��3�"( p�p ����3��) «+��
���r���	���${1/�
���&,1"��	��w����3��$ Y N�N ��� p�p ���%3�"( p�p ����3��) «+��
���r���	���$z
�&53���1=��!4,���UT�$|��#��5�%3���53����&

N Y ���)|/0��1=?1=���4����UT�$?��& N Y ��0(¥: Y N�N 4,����T «+��
���r���	���${ ��,�Z@«Á�"��o���( ��&�4� ��,�ZR«Ú�"��o Y N�N 4,����T@«nP «+��
���r���	���${ ��,�Z@«�P ��&�4� ��,�ZR«Ú�"��o Y N�N x «+��
���r���	���$ =0���=���$U1}�U����3�7L �"��o@L 
��}�,334,���UT�$?��&�1=��}��H,	�	,��&,1�4���	,���U1�
�	�|/0��1=�U�5��3�{�"��o��5(¥: Y N�N ��vð(¥:S( ¨�p O"( 4,���UT³( «+��
���r���	���${1=��|=0���=���$U1��U����3�!
�� ��,�Z³(/0��1=?1=��!#���	�$,�U
�& (¥:S( ¨,p O"( 
�� ��,��Z³(¥: Y N�N ��vð(¥:S( ¨�p O"( ��v Ò(¥:E)�- p O�-Ò«+��
���r���	���${#���	�$,�U
�& (¥:K)- p O�-/0��1=ð(¥:S( ¨,p O"( Y N�N �%\ p�p ���%3�"( p�p ����3��) «+��
���r���	���$¬4,���UT�$��G&}1=���4����UT�3���$U1w��H�������	����1/�����& N Y ��³({��&�4 N Y ���) Y N�N �%\ p�p ���%3�"( «+��
���r���	���$ =0���=���$U1}�U����3�7L �"��o@L 
��?1=��4,���UT�$?��&�1=��!4,���UT�3��$U1|�H����,��	w/"��1= �U����3���"��o���({
��1=���$��w4����UT�$?��& N Y ��0(
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7.5.5 EXEC mname [ args ]
>��A�>�� C “Macro name”A�,*,. C “Macro arguments”  ,tRI ¢ I8.���r���	,��1��

Execute the command lines contained in the macro MNAME. Macros may be stored in a deck or in a normal
text file. If a deck or file contains several macros, the character ’#’ is used to select a particular macro in-
side the deck or file. If MNAME is of the form DECK NAME#MACRO NAME, the macro MACRO NAME
in DECK NAME is executed. If MNAME does not contain the character ’#’, the first macro found will be
executed.
If MNAME is a full CMZ pathname the macro in that deck will be executed. IF MNAME is not a full pathname
it will be searched for in the deck MNAME in the CWD. If it cannot be found in the CWD it will be searched
for in the CMZ directory $KUMACS. If MNAME cannot be found in the CMZ file, it will be searched in the
file MNAME.kumac
A macro consists of a sequence of CMZ commands. The first line in a macro must be the line MACRO
MACRO NAME and the last line of the macro must be RETURN. If the macro contains +IF directives they will
be resolved before the macro will be executed.�oD: ��_���� ��&"$U1���3�3 «¡��o�����H�1��z1=�������	5$U1¬�"���U	,
 �G&}4����UT Y ��. X A,���h ��&?1=��!��~, RL 
�	Ï��& p�] Z ^ >�A,�,.|
�	Ï�G&}�5��3�

Y ��. X A����C:BTH%�"��� i��_���� ��&"$U1���3�3w��r�
,33
 « �U4,���sLM�H,1��"��#�����	���H��"��&,1!A���������z1,
!1�=��z�����U	�
��_���� ��4,���UT ¤ 4��%�,3�
�� «¡��o�����H�1��+�"����	�
w Y A,����*���&�4����UT�>� ��,��Z
7.5.6 FIND dname
 ��A�>�� C “[-E][-R][-A][-C] Name of the DECK”  ,tRI ¢ I

Scan all connected files for deck DNAME. If DNAME is preceded by a file name then only that file is scanned.
NOTE: the sub-directory name, of course, need not be given, since that is just what we want to find! Wildcarding
is permitted (but not in the file name). See for the wildcarding syntax command REGEXP. If option -A is given
then the deckname is appended to the decklist buffer (normally the decklist buffer is cleared at the start of
FIND). If option -C is given then go to the directory where the found deck resides. If option -E is given then the
deck is opened in edit mode. If option -R is given then the deck is browsed with the local browser or pager (see
command READ).�oD: N Y � �4����UT « $�����	���=?�,
�	? ��,�Z ��&}�,3�3}��
�&&����U1���4w����3��$��&�4!r,	"��&,1?
%H,1 ��1�$¬r���1=

N Y � �m��4@Ç x «8����&�4?�,3�3w4,���UT�${/0��1=�&����"��$!$U1���	�1"��&,�w/"��1=��>� 
N Y � pp �,
�
 p 4,���UT « $�����	���=?�,
�	? ��,�Z ��&�����3�� N ���?�%&�4wr,	"��&,1 ��1�$3
�����1��%
�&
N Y � �4����UT}��� « $�����	���=?�,
�	? ��,�Z���&�4!��
!1�
���1�$|4���	,���U1�
�	�
N Y � �4����UT}��� « $�����	���=?�,
�	? ��,�Z ��&}�,3�3}��
�&&����U1���4w����3��$��&�4!/�=���&?�,
%H�&�4?
�r���& ��1 ��&?1=��?�4���1�
�	
N Y � �4����UT}��� «+�U4,��� ��$w����
�#,�z��H,1? ��,�Z!/0��33|����$�=�
�/�& ��&�1=��|r����,��	
N Y � �4����UT}��A « �4�4!r���1=�&����"�w
�� ��,��Z?1,
!1�=��?4����UT�3���$U1|��H���,��	
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7.5.7 GREP patter [ dklist ]
�A X�X ��� C “Text pattern to be matched”  ,tRI ¢ I Z,� Y . X C “[-I] [-O FNAME] (-B

+
List of decks to be scanned)”  �tRI x I

Scan DKLIST for the occurrence of the text pattern PATTER. The decks to be scanned can be specified by a
DKLIST (see DECKLIST). If option -B is given then all decks in the decklist buffer (see BUFFER) will be
scanned. PATTER may consist of a list of (maximum 10) ANDed or ORed patterns (in that case the list must
be given between ’ ’). To search for -I, -AND or -OR give @-I, @-AND or @-OR. A pattern may contain
regular expressions. See for the regular expression syntax command REGEXP. If option -I is set ignore upper-
and lowercase distinction during comparisons. This, however, can increase the scan time by a factor of two. By
default the output is on the terminal, if option -O is given the output is written on file FNAME.�oD:´*���� $�1�	"��&,� «+$�����	���=?�,
�	 ¥�$U1�	���&,�8¥z�G& �,33!4����UT�$|��&�4$�H��5��45��	����U1,
�	"�%��$*����}. X � Y �,* « �U4,��� ��$w����
�#��|��H,1?�,
�	 ¥�. X � Y �,*.¥*����}. X � Y �,*��%\ « �U4,��� ��$w����
�#��|��H,1?�,
�	��,3�3!4,����T�$���&�1=��4,���UT�3��$U1|��H,���,��	D:*���� $�1�	"��&,�}� Y «+$�����	���=?�,
�	 ¥�$U1�	���&,�8¥+��$z/���3�3!��$¦¥�. X � Y ��*.¥*���� $�1�	"��&,�}����$��%��& « /,	"��1��|	,��$�H53�1?
�� $����	���= ��&}����3��?.��A��*���� É 9 x Ç x 9 x ] «+$�����	���=?�,
�	��,3�3�3���&���$�$U1���	�1���&,����&,4��&�4���&��w/0��1=}�x¥ x ¥*���� I�$U1�	³(¬��A�� $�1�	�)7I!«+$�����	���=?�,
�	��,3�3�3���&���$���
�&,1�����&0��&,�W¥�$U1�	0(�¥��${/��,3�3!��$W¥�$U1�	,)6¥*���� I�$U1�	³(¬����� $U1	�)7I «+$�����	���=?�,
�	��,3�3�3���&���$���
�&,1�����&0��&,�w�5��1=���	¥�$U1�	³(�¥ 
�	 ¥�$U1�	�)B¥*���� $�1�	"��&,� p�p ����3�"( p�p ����3���) «+$�����	���=?�,
�	 ¥�$U1�	���&,�8¥z�G&}1=����
�&�&����U1��4w�5��3��$ N Y ��³({��&�4 N Y ����)
7.5.8 KEEP dklist
 Z,� Y . X C “[-U] Name of the decks to be kept”  �tRI ¢ I

Decks in DKLIST will not be purged in PURGE operations. These decks can still be deleted with the command
DELETE. When option -U is set the keep lock of the decks in DKLIST will be removed, unless they are
associated with a version. Wildcarding is permitted.�oD: Z������4����UT³( «8T,����r�=0���=���$U1��U����3�!
�� ��,�Z³(Z������4����UT³(¥:B4,���UT�� «8T,����r? ��,�Z0( 1�
� �,�Z�� ��&"��3%H�4,�4Z������4����UT³(0«�) «8T,����r �U����3��!)}
�! ��,��Z³(Z������� ^ 4,���UT�- « H&5��T����%r�1=��|=0���=���$U1��U����3�!
�� ��,�Z�-
7.5.9 LIBRARY [ fname ]
N ��A�>�� C “[-D] File with modules to be put in the object library”  �tRI ¢ I

Add, replace or delete the object modules in the current object library
with the modules in FNAME. If option -D is set the object module FNAME is deleted from the default object
library. Uses the local librarian. If FNAME is omitted then the compiled version of the default extract file is
used, i.e. filename.[bin,o,obj]. The default object library may be changed by the command SET ... -L, the
default extract file by SET ... -F.�oD:´� Y \���A���¤��,

 « r�H�1w�"
�4�H53��$w��& N ���R: e \ Y �@L<�JLn�%\�È f ��&�1=��4,���,��H53�1�3����,	���	�� Y \���A���¤ « r�H�1w�"
�4�H53��$w��&}1�=��!4,��,��H�3�1?��o�1�	,���U1�����3�� �G&1=��?4,���,��H53�1�3����,	���	��� Y \���A���¤��� ��,
�
 «84,�,3��1���
���y�����1¬�"
4�H53�� N ���w�	�
���1=���4���,��H53%1�3����,	���	��
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7.5.10 PILOT [ pilpat ]
� Y ���A X C “[-O] Name of patch containing +USE directives”  ,tRI�ÇJI

Store all +USE directives in directory PILPAT in memory. All control options specified by +USE directives in
directory PILPAT and the patches referred to by PILPAT are stored in memory. Also all sequence definitions
(+KEEP directives) in the selected patches are stored in the sequence bank, if the option -O is set the existing
sequence definitions in memory are overwritten. Single decks can also be added to the option list. If no
argument is given all set pilot options are listed. Use argument . to clear all set pilot options from memory. The
options selected by PILOT are used by CXTRACT, CCOMPILE, CLIB and CTOT with the -P option (see HELP
CXTRACT, CCOMPILE, CLIB or CTOT). Use command SEQUENCE to see which sequences are stored in
the sequence bank. ATTENTION: PILOT scans all connected files sequentially in the order in which they were
connected. Therefore, the PILOT patch should precede all patches it refers to. Command PILOT is mainly
added for PATCHY backward compatibility.�oD: � Y �,� X « $�=�
�/}�,3�3!
�r,1"�U
�&"$!$���1� Y �,� X : « ��3�����	?�,3�3!
�r�1"�%
�&"$¬��	�
����"���"
�	��� Y �,� X x ��r�
,33
 « $��%��&�r���1���= x A��������,�|�,
�	 W�^ .��?4���	����U1"��#���$��&,4���3�3zr���1���=���${	���,��	�	��4|1,
�#"�U�!1�=��

W�^ .��?4���	�����1"��#���$� Y �,� X r���1³( p 4,��T�- « �44� ��Z�-���&���A X (+1�
w1=��!� Y �,� X 
�r,1"�U
�&}3��$U1� Y �,� X �%r���1���=�) « 	����"
�#��|��A X �'�)w�	,
���1=��w� Y ��� X 
%r,1"�%
�&}3��$U1� Y �,� X �%r���1³( p 4,��T�-ð« 	����"
�#��|��A X ( p  ��Z�-|�	�
�� 1�=��w� Y ��� X 
%r,1"�%
�&}3��$U1
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7.5.11 REGEXP
This is a summary of the regular expression syntax used for pattern matching in CMZ (e.g., by GREP). A text
pattern is a concatenation of the following elements:� 3���1���	���3?��=���	����U1���	}�Ç �%&,� ��=���	�����1���	���o5����r,1w&��%/53���&��

É �����"��&�&"��&,��
�}3���&��
] �%&�4}
���3��G&�� h &�H533}$�1�	"��&,�w����,
�	��z&���/53���&�� ie :�:�: f ��=���	�����1���	}��3���$�$ h ��&,��
�&��?
��?1=���$�����=���	����U1���	�$ h �@:V�D: e �,��2 f�ie ë :�:: f &�������1���4}��=���	����U1���	}��3��$�$ h ��3�3z��H,1?1=���$�����=���	�����1���	�$ ix ��3
�$�H,	,� h 2,��	�
�
�	z�"
�	���
�����H,		���&"����${
�!r,	���#��%
�H"$+r���1�1���	�& i9�� ��$�����r���4}��=���	����U1���	 h �@:B�D:Q9 É L¡9 e L 9 x i

Special meaning of characters in a text pattern is lost when escaped, inside [...] (except @]), or for:É &�
�1���1?�����"��&�&0�G&,�
] &�
�1���1���&,4
x ��1?�����"��&�&0�G&,�

A character class consists of zero or more of the following elements, surrounded by [ and ]:� 3���1���	���3?��=���	����U1���	}�¥L ��&���3%H�4��G&,� e��(U���%) 	,��&,����
� ��=���	,���U1���	5$ h 4����"��1�$²L 3
�/���	�
�	�H�r�r���	�����$��?3��1�1���	�$ ië &�������1���4}��=���	����U1���	}��3��$�$��U����1������"�G&�&0��&,�9�� ��$�����r���4}��=���	����U1���	 h �@:B�D:Q9 ë L¡9,�£L 997L¡9 f�i
Special meaning of characters in a character class is lost when escaped, or for:ë &�
�1���1?�����"��&�&0�G&,�� ��1?�����"��&�&0�G&,��
�	}��&�4
An escape sequence consists of the character @ followed by a single character:9�& &���/53���&��9�1 X A\9�� � h ��&"��3%H�4���&��!9�9 i
When using wildcards in directory or deck names (in commands like DIR, COPY, DELETE, FIND, etc.) the
regular expressions are assumed to be preceded by ¥ % ¥ (the beginning-of-line character) and followed by a¥ $ ¥ (the end-of-line character). Also, if the wildcard is a single ¥ * ¥ then it is assumed to be preceded by a ¥ ? ¥
(any character). Were it not for these deviations, the wildcard name ¥ ? ¥ would match any name, instead of only
1-character names and the wildcard name ¥ * ¥ would be an illegal pattern.

7.5.12 TABS [ optlist ]
�%� X � Y . X C “[ISTOPS] [-F] [-C] [-OFF] ”  ,tRI�ÇJI

Expand TABs to ISTOPS spaces. If option -F is set any TAB characters will be replaced by spaces using the
VMS/Fortran tabulation rules (7,10,13,16,...). If option -C is set any TAB characters will be replaced by 8
spaces. If option -OFF is set then TAB characters will not be killed. Option -OFF is the default.

7.5.13 TOUCH dklist
 Z,� Y . X C “[-T TIME] -B

+
List of decks to be touched”  ,tRI ¢ I

Update the time of the decks in DKLIST (see DECKLIST) to the current time. If option -T set, the time of the
decks are set to TIME.�oD: X � ^ �'�4����UT³( 4,����T�) « Hr�4,��1��|1�=��?4���1��!��&�4�1"�m���?
��� �,�Z³({��&�4 �,�Z�)w1�
w1=�����H,		���&,1!4���1�����&�4�1"�m�"�R:

X � ^ �'�� X (�¦ p (�) p¨ ¦@:S(GFD:m(�)@:K-�¦ x « Hr�4,��1��|1�=��?4���1��!��&�4�1"�m���?
�����3�3�4����UT�$�G&}1=�����H,	�	���&�1��>�u|/�
�	�T���&,��4���	,���U1�
�	�1,
�1=���$�r����,�U�5�%�4w4,��1�����&�4!1"�m�"�R:
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7.6 FORTRAN77 commands

7.6.1 FTOC fname [ dklist ]N ��A�>�� C “[-C[C]][-A][-S] Name of the FORTRAN file”  �tRI ¢ I Z,� Y . X C “List of routines”  �tRI x I
Import a FORTRAN file into a CMZ file. Each subroutine or function becomes a DECK in the current directory.
Using the optional parameter DKLIST it is possible to read only a subset of FNAME (see DECKLIST). If option
-C is set, comments in columns 73-80 are removed from statements which are not comment lines. If option -CC
is set, comments in columns 73-80 are removed from all statements including comment lines. If option -A is set,
the AUTHOR field of the history records will be filled in with the CMZ user name (see AUTHOR). If option
-S is set then CMZ will search for matches between the sequence definitions currently stored in memory and
identical lines in the FORTRAN file. When a match is found, the corresponding lines will be replaced by a
+SEQ,NAME line, where NAME is the name of the sequence in memory.�oD: N X ���?��&����"� « 	����4?�,33w	,
�H,1"��&���${�	�
�� �5��3� N ��A�>�N X ���?��&����"� 	�
%H,1"��&���( « 	����4?
�&�3���	�
�H,1"�G&��z��� ^,X"Y ���³(N X ���?��&����"� 	�
%H,1"��&��-@: « 	����4?�,33w	,
�H,1"��&���${�	�
�� ��� ^�X"Y ���-N X ���?��&����"� :B	�
%H,1"��&��¦ « 	����4?�,33w	,
�H,1"��&���$ 1�
!��� ^�X�Y ����¦N X ���?��&����"�w	�
�H�1�-@:B	�
%H,1�¦ « 	����4��	,
���	�
�H,1"�G&��z��� ^,X -w1�
���� ^�X ¦}��&���3%H�4,��4

N X ���}������&����"�w	�
�H,1,-@:B	�
�H�1�¦Ò«+�U4,��� ��$w����
�#��z��H,1 ��
���"��&,1�$��G& �%
,3%H���&�$§�-,� © O!��	��!	����"
�#,�4C:N X ���ÊÇ x :E� « 
�& ^ � Y _���&�4!Ar�
,3�3
�$U�5$U1����¥$¥L¯/0��3��%��	,45$z��	,��,3�3
%/��4���$z����3���&����"��$J:
7.6.2 FORTRAN [ fname ]
N ��A�>�� C “Name of the file to be compiled”  ,tRI ¢ I

Compile FNAME previously generated by the command CXTRACT. Uses the local FORTRAN compiler. If no
filename is specified, the default CMFOR.[F,FTN,FOR,FORTRAN] file will be compiled. The default extract
file may be changed by the command: SET ... -F. In the C language mode the C compiler will be invoked (for
how to change to C language mode see HELP SET).�oD: N ��� X ��A�� « ��
���r0��3�z4,��,��H�3�1 N ��� X ��A�������3��N ��� X ��A��!1���$U1 « ��
���r0��3� X ��. X : e N L N X �@L N ���RL N ��� X ��A�� f
7.6.3 INDENT [ dklist ]
 Z,� Y . X C “[OFFSET][-F] (-B

+
List of decks to be indented)”

Indent one or more decks containing FORTRAN code. The decks to be indented can be specified by a DKLIST
(see DECKLIST) or by option -B. If option -B is given then all decks in the decklist buffer (see BUFFER) will
be indented. The option -F forces the indentation. The offset for indentation is by default 3 columns. This may
be changed by giving the number of columns as the first deck in DKLIST. The new value will remain valid until
it is redefined.�oD: Y �� ��� X 4,���UT0( «{��&,4,��&,1! ����Z³(

Y �� ��� X ) x «¡4,���,��H53�1}��&�4,��&�1���1"�%
%&}��=��%&,���4w1�
?)���
,3%H���&"$r53UH"$?��&�4,��&�1���1"�%
%&�
�?�,3�3!4,����T�$���&?r���1���=
Y �� ��� X - «¡4,���,��H53�1w�,
�	��>�u h �"���!��� ��&��>�u�����*���� iY �� ��� X « $�=�
�/ ��H,	�	��%&,1!4,�����H53�1 ��&,4,��&,1���1"�%
�&



7 CMZ COMMANDS page 107

7.6.4 LABEL dklist
 Z,� Y . X C “[-I] (-B

+
List of decks to be labelled)”  ,tRI ¢ I

Automatically change label numbers in one or more decks containing FORTRAN source. The decks to be re-
labelled can be specified by a DKLIST (see DECKLIST) or by option -B. If option -B is given then all decks
in the decklist buffer (see BUFFER) will be re-labelled. By default new labels start at 10 and are incremented
by steps of 10. FORMAT statements start at 10000 and are incremented by steps of 100. END is labelled 999.
These values can be changed by the command STEPS. If option -I is set then the decks are re-labelled and
indented.�oD:´�A\��,��4,���UT³( « 	��,��3�%���,3¬ ����Z³(�A\��,� x « 	��,��3�%���,3|�,33�4,���UT�$���&?r���1���=�A\��,��� Y 4����UT³( « 	��,��3�%���,3|��&,4 ��&,4,��&,1! ����Z³(
7.6.5 ROUTINES [ fname ]
N ��A�>�� C “File containing user routine definitions”  ,tRI�ÇJI

Load definitions of user routines and functions. These definitions will be used by UNDEFINED to check for
undefined input parameters and to check if the routine is called with the correct number of arguments. The
default file extension of the definition files is .CMR and need not be specified. If no arguments are given then
a list of all currently stored user routines will be shown. If the argument is a . then all user routine definitions
will be cleared from memory. The definition file should contain one definition per line. Lines beginning with a
* are comment lines. A definition consists of a routine name followed by the argument list. Every argument is
represented either by an I, for input parameters, an O, for output parameters or a K, for in- output parameters.
If the definition describes a function then the argument list should be followed by a F. If there are no arguments,
just omit the argument list. Some examples:'�A����A�¤ Y�Y ���u� Y � Z YX .�'��U~���������� Y Nu�A�� N
Some examples:�oD: ��� ^,X"Y ����. « $�=�
%/�T�&�
�/�&�H"$���	?	,
�H,1"��&���$��� ^,X"Y ����.°: « ��3���	��,3�3zH"$���	�	�
%H,1"��&���${�	�
����"���"
�	����� ^,X"Y ����.w4����ª����%3�"( 4,����ª�����3���) « 	�����4?4������&0��1"�%
�&��5��3��${ �� N ª N Y ���³(¥:E�>���&�4� �� N ª N Y ��,)@:E�>��
7.6.6 STEPS [ ilone ilstep ifone ifstep ilend ]
Y ������� I “First statement number for LABEL”  ,t0(�O
Y �,. X ��� I “Increment step for labels”  ,t"(�O
Y N ����� I “First format number for LABEL”  ,t"(�O�O�O�O
Y N . X ��� I “Increment step for FORMAT”  ,t0(�O�O
Y ����� I “Label for END”  ,t ¨�¨�¨

Change default parameters to be used by the command LABEL. When no arguments are given the default
settings will be shown.�oD:. X ���.�¦�¦ « ��=���&,�,� Y ����������&,4 Y �,. X ���. X ���. « $�=�
�/ ��H,		���&,1�$���1�1"��&,�5$



page 108 CMZ Reference Manual

7.6.7 TREE [ dklist ]
 Z,� Y . X C “[LEVEL] [-R][-F][-L][-O FILNAM] List of decks”  ,tRI�ÇJI

Draw the calling tree of a routine. The tree consists of lines containing a line number, a calling level number,
the routine name and possibly a reference to a previous entry (by line number) of the same routine in the calling
tree. If no argument is given then a list of all decks referenced in the TREE bank will be given. Use option .
to clear the bank. The number of levels printed can be set with LEVEL from 1 up to 25. By default only the
subroutines are processed. If option -F is set the functions are processed as well. By default the output is on the
terminal, if option -O is given the output is written on file FILNAM. A tree is only printed when a single deck is
given as argument to TREE. If option -R is set then TREE gives a warning when a routine is recursive. If option
-L is given only decks belonging to the connected files appear in the tree.�oD: X �����?4,����T « 4�	���/ ���,3�3���&,�!1�	���?
���	,
�H,1"��&��| ��,�Z

X �����}� N 4,���UT «+$%���"����$w����
�#��z�H,1}��H�&"�U1"�U
�&"${��	�����3�$�
|r,	�
��%��$�$��4
X �����}���!�C:B1�	,���w4,���UT «+$%���"����$w����
�#��z�H,1�
%H,1r�H,1?
%&}�5��3� N : X ����X �����}���!�C:B1�	,��� x «+$%���"����$w����
�#��w��
�	���3�3w4,���UT�$��G&}1=�����H,	�	���&�1/�
�	�T"��&���4���	�����1�
�	���
�	��5��3�
X �����}���}���w�C:B1�	,���w4,���UTR« $%���"����$w����
�#��z�H,1�
%&53���4,����T�$?��&Ï�%
�&�&�����1��4�5��3��$z��rr�����	 ��&?1=��!1�	���?
��?4����UT� ��,�Z
X ����� x « �5��3�3|1=�� X ���������&,T!/0��1=}�,33!4����UT�$?��&�1=����H,	�	���&�1w/�
�	�T"�G&,�!4���	,���U1�
�	��
�	�����3� h &�
|r,	���&,1"��&��
��?1�	,��� iX �����}��� x «+$%���"����$w����
�#��z�H,1���3�3|	�����H,	5$,��#��z	,
�H,1"��&���$¬��	��3��$U1��4
X �����?4,����T³(¥:E4,���UT�) « �5��3�3|1=�� X ���������&,T!/0��1=? ����Z³(+1�
w ��,�Z,) h &�
r�	"��&,1"�G&,��
��1�	���� iX ����� p�p «+$%���"����$w����
�#��w��
�	���3�3w4,���UT�$��G& �,33|r���1���=���$���&��3�3w����3��$
X ����� « 3��$U1?4,���UT5${	���,��	,��&"���4���&}1�=�� X �����!����&�TX ����� : «+��3����	!1=�� X ����!����&,T
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7.6.8 UNDEFINED [ dklist ]
 Z,� Y . X C “[LEVEL] [-U] [-O FILNAM] (-B

+
[-K] $USE

+
[-N] List of decks)”

Find variables which are not defined in a list of decks containing FORTRAN code. The decks to be checked for
undefined variables can be specified by a DKLIST (see DECKLIST) or by option -B. If option -B is given then
all decks in the decklist buffer (see BUFFER) will be checked. UNDEFINED can not detect undefined variables
in COMMON blocks. UNDEFINED can also check the consistency of routine calling sequences (number of
parameters and if they are input and/or output). About 330 routines from the CERN Program Library are known
to CMZ. Definition for user routines can be added using the ROUTINES command. By default the USE bank is
taken into account. If option -U is given then the corrections referenced by the USE bank are ignored. If option
-N is given the deck is taken from the USE bank. When -K $USE is given as decklist then process all the decks
referenced in the USE bank and all decks from the connected files containingsequences referenced in the USE
bank. When $USE is given only decks referenced in the USE bank are processed. With argument LEVEL the
level of information printed (1 to 5) is given. The new value will remain valid until it is redefined. By default
LEVEL is 1 (minimum output).����v��,��t"( « h 4,�����H53�1 i �²��&0����H�� 
�H,1�r�H,1D:����v��,��t�) « ^ �� �� N r,	"��&,15${#���	"�%�%�53��$²L8��
����"
%&"$¬��&�4 $��j�H���&"����$+/�=0���=��	��|&�
�1!H"$%�4 ��&}1�=��}��H,	�	��%&,1!	�
�H,1���&��@:����v��,��t�- « ^ �� �� N r,	"��&,15${��3
�����3z#���	"�%�%�53��$J:����v��,��t�F « ^ �� �� N r,	"��&,15$|3
����,3|#���	"�%���53���$J:����v��,��t�¦ «+$����"����$}( W ) W - W F
By default the output is on the terminal, if option -O is given the output is written on file FILNAM. Some
examples:�oD: ^ �� � N 4,���UT0( « ��=����UT! ��,��Z³( �,
�	!H�&�4,������&��4z#���	"�%�%�53��$

^ �� � N )?4����UT³( « ��=���&,���!
�H�1r�H,1�3��#��,3z1�
?)��%&�4 ��=����UT! ����Z³( �,
�	H�&,4,�����&��4z#���	"�%���53���$
^ �� � N - « $���1�4���,��H53%1?
�H,1r�H�1�3��#��,3z1,
�- h �"���!��� ��&�>,u����*��%� i^ �� � N « $�=�
�/ ��H,	�	��%&,1�
�H,1�r�H,1�3��#,�,3
^ �� � N �%\ « ��=����UT?�,3�3w4,���UT�$?��&�1=��!4,���UT�3��$U1|�H����,��	
^ �� � N x « �,33!4����UT�$���&}��H,		���&,1! "��	����U1�
�	���
�	�����3�
^ �� � N �����@:VH�&�4 x « $����"����$|����
�#��|��H�1}
%H,1r�H,1 ��$z/,	���1�1���&�
%&}�5��3� N : ^ � ^ �� � N p�p « �,33!4����UT�$���&��,3�3|r���15��=���$!�G& �,33!�5��3��$
^ �� � N ]U^ .�� « ��=����UT?�,3�3w4,���UT�$¬	���,��	���&"����4���&�1=�� ^ .��!����&�T^ �� � N ��Z ]�^ .�� « ��=����UT?�,3�3w4,���UT�$¬	���,��	���&"����4���&�1=�� ^ .��!����&�T��&,4���3�3w4,���UT�$|
��1=��}��
%&�&����U1,�4w����3���$!��
�&,1,�5��&0��&��$���j�H���&"�%��$+	����,��	���&����4}��&�1=�� ^ .�������&,T
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Chapter 8

KUIP COMMAND PROCESSOR

8.1 Command Processor commands

8.1.1 HELP [ item option ]
Y�X ��> C “Command or menu path”  ,t7I ¢ I�%� X"Y ��� C “View mode”  ,tRIK�RI

Possible ��� X"Y �%� values are:� Y�X The help text is written to a file and the editor is invoked,� Same as ’EDIT’.������ Y�X The help text is output on the terminal output.� Same as ’NOEDIT’
Give the help of a command. If ITEM is a command its full explanation is given: syntax (as given by the
command USAGE), functionality, list of parameters with their attributes (prompt, type, default, range, etc.). If
ITEM=’/’ the help for all commands is given.
If HELP is entered without parameters or ITEM is a submenu, the dialogue style is switched to ’AN’, guiding
the user in traversing the tree command structure.
’HELP -EDIT’ (or just ’HELP -E’) switches to edit mode: instead of writing the help text to the terminal output,
it is written into a temporary file and the pager or editor defined by the command HOST PAGER is invoked.
(On Unix workstations the pager can be defined to display the help text asynchrously in a separated window.)
’HELP -NOEDIT’ (or just ’HELP -N’) switches back to standard mode. The startup value is system dependent.

8.1.2 USAGE item
Y�X ��> C “Command name”

Give the syntax of a command. If ITEM=’/’ the syntax of all commands is given.

8.1.3 KUIP/EDIT fname
N ��A�>�� C “File name”

Invoke the editor on the file. The command HOST EDITOR can be used to define the editor.
If FNAME does not contain an extension the default filetype ’.KUMAC’ is supplied. The search path defined
by the command DEFAULTS is used to find an already existing file. If the file does not exist it is created with
the given name.
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8.1.4 LAST [ n fname ]� I “N last commands to be saved”  �t�� ¨�¨ �,t,� ¨�¨ 6N ��A�>�� C “File name”  ,tRI ¢ I
Perform various operations with the history file.
If FNAME is not specified, the current history file is assumed by default (the startup history file name is
LAST.KUMAC). To change the history file the command LAST 0 NEW-FNAME must be entered.
If N.EQ.-99 (default case) the default host editor is called to edit the current history file, containing all the
commands of the session.
If N.LT.0 the last -N commands are printed on the screen. On MVS this allows to edit and resubmit commands.
On workstations this allows to resubmit blocks of commands by mouse-driven cut-and-paste operations.
If N.EQ.0 the history file FNAME is rewound and set as the current one (the command LAST 0 FNAME itself
is not recorded).
If N.GT.0 the last N commands of the session are saved in the current history file.
See also the command RECORDING.

8.1.5 MESSAGE [ string ]
. X � Y �,* C “Message string”  �tRI ¢ I .��%r���	���1,�

Write a message string on the terminal. A useful command inside a macro. Several message strings can be
given in the same command line, each of them separated by one or more spaces (the usual parameter separator);
therefore multiple blanks will be dropped and only one will be kept. If multiple blanks should not be dropped,
the string must be surrounded by single quotes.

8.1.6 SHELL [ cmd ]
��>� C “Shell command string”  ,tRI ¢ I

Execute a command of the host operating system. The command string is passed to the command processor
defined by HOST SHELL. If CMD=’ ’ the shell is spawned as interactive subprocess. To return from the shell
enter ’RETURN’ (the full word, not just - CR . ) or ’exit’ (depending on the operation system).

8.1.7 WAIT [ string sec ]
. X � Y �,* C “Message string”  �tRI ¢ I.��,� R “Number of seconds”  ,t,Ow�,t,OR6

Make a pause (e.g. inside a macro). Wait a given number of seconds (if SEC.GT.0) or just until - CR . is entered
(if SEC.EQ.0). A message string is also written on the terminal before waiting.

8.1.8 FUNCTIONS
x�xx Z ^³Y ��.���$U1,��� N H�&"��1"�%
�&"$ x�x�x

The function name (and arguments) is literally replaced, at run-time, by its current value. At present, the
following functions are available:

]  �A X � ::�:�:�:�::�:�:�:�::�:�:�:�:�:�::::�:�: ��H,	�	��%&,1�4,��1�����&}�,
�	U�"��1! � p >�> p ¤�¤]%X"Y >�� ::�:�:�:�::�:�:�:�::�:�:�:�:�:�::::�:�: ��H,	�	��%&,1!1"�m�"����&}�,
�	U�"��1!'�'D:V>�>D:K.�.
] �� X"Y >� :�:�::�:�:�:�::�:�:�:�::�:�::::�:�: ���1��m�"���,3��r�$��4}$,��&�����3��$U1 ����3�3 h ��& $���� i] � X"Y >�� :�:�:�::�:�:�:�::�:�:�:�::�:�::::�:�: �����,3|1"�m���?��3��r"$���4}$,��&"����3���$U1 ���,3�3 h �G&Ï$���� i] . ^ \�. X � Y �,* h . X � Y �,*RL Y _RLK��' i :�:: . X � Y ��* hGY _D6 Y _ W �,��'��5( i]�^ ������� h . X � Y �,* i :�:�::�:�:�:�::�:�:�:�:: . X � Y ��*}��=���&,�,�4w1�
wH�r�r���	��%��$��
] ���%~,��� h . X � Y �,* i :�:�::�:�:�:�::�:�:�:�:: . X � Y ��*}��=���&,�,�4w1�
�3
�/���	��%��$��
] ���� h . X � Y �,* i ::�:�:�:�::�:�:�:�::�:�:�:�: �,��&,��1�=�
�}. X � Y �,*]�Y �� ���_ h . X �³("Ln. X ��) i :�:�:�::�:�:�:�::�: ��
�$,��1��%
�&�
������	5$U1�
�����H,		���&"���z
��. X ��)���&�. X �³(] ~5���� �. h . X � Y �,*RLn.%��� i :�::�:�:�:�::�:�: �H�������	?
��/�
�	,45$�$���r���	���1���4z�,��.����
] ~5���� h . X � Y ��*RLKZ@LB�@Ln.��� i :�:�::�:�:�: ��o�1�	����U1!�?/�
�	,45$�$U1���	�1"��&,�!��1?/�
�	,4!Z
] [ ^ � X � h . X � Y �,* i :�:�::�:�:�:�::�:�:�:�:: A,4�4?j�H�
�1���$z��	�
�H�&,4�. X � Y ��*
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]�^ ��[ ^ � X � h . X � Y �,* i :�:�:�:�::�:�:�:�::�: �����"
�#,�wj�H�
�1���$w��	�
�H�&�4�. X � Y �,*] ��_��,� h IÚ�"���U	,
z��	��$²I i ::�:�:�:�::�:�: ��_ Y�X >�#���3%H��!
����_��,������3�3
]  �� N Y ��� h IK#,��	�ª%&,���"�JI i :�:�:�::�:�:�:®���$U1�
�?4,����G&��4{�"����	�
|#���	"�U���53��$
] N ����>�A XRh &�H�������	@LE�,
�	U����1 i :�::�:�:�: N 
�	%�"��1?��&�H�������	?�����%
�	,4���&��w1�
�� N 
�	�1�	��%&�,
�	%�"��1�$U1�	"��&��@L �@:B�D:

] N ����>A XRh (¥:E¦7L N ¦@:E) i t�t�½ I¬(³:K¦�O7I
] N ����>A XRh (�)-7L Y ¦@:E¦ i t�t�½ InO�O"(�)�-7I

] A��,*,. ::�:�:�:�::�:�:�:�::�:�:�:�:�:�::::�:�: �,
����"�%&�4?3���&�����1�r,	�
���	����Ï�G&,#�
�����1"�%
�&
] Z���¤�� ^ > :�:�::�:�:�:�::�:�:�:�::�:�::::�:�: A,4�4	���$�$z
�}3��1���$�1���3���UT,�4wT���� ��& $U1���3��w*�
] Z���¤�v�A�� :�:�::�:�:�:�::�:�:�:�::�:�::::�:�: v��,3%H���
�}3��1,��$U1���3����UT��4|T,���Ï�G& $�1���3�!*�
] �A�. X ::�:�:�:�::�:�:�:�::�:�:�:�:�:�::::�:�: �,��1���$�1���
����"�%&�4?3���&�����o,����H,1���4
] A�� ^ > ::�:�:�:�::�:�:�:�::�:�:�:�:�:�::::�:�: �H�������	?
�}��3��%��$���$
] A���A�> hSY�i ::�:�:�:�::�:�:�:�::�:�:�:�:::�:�: �����"��
� Y ��1=}�,3��%��$
] A�v�A,� hSY�i ::�:�:�:�::�:�:�:�::�:�:�:�:::�:�: v��,3%H���
� Y ��1�=���3��%��$
] �. :�:�::�:�:�:�::�:�:�:�::�:�:�:�:�:�::::�:�: �%r���	���1"��&,�}$���$U1�����&����"�7L8�@:B�C: ^ � Y _�
�	�v�>�.
] >�A,�' Y ��� ::�:�:�:�::�:�:�:�::�:�:�:�:::�:�: '���	,4�/���	��!
�	 ^ &0��o���	���&�4RL �R:B�D:Mv�A�_}
�	�'�� ^ _] � Y  :�::�:�:�:�::�:�:�:�::�:�:�:�:�:�::::�:�: ��	�
�����$�$ Y  ]�Y [ ^ ��. XRhGY�i :�:�:�::�:�:�:�::�:�:�:�:::�:�: v��,3%H���
� Y [ ^ ��. XRhGYi $U1���1H"$¬#����U1,
�	] ����v h #,��	 i :�:�:�:�::�:�:�:�::�:�:�:�:::�:�: v��,3%H���
����&,#���	�
�&�����&,1|#,��	"�%����3�
] � ^�X ���v h $U1�	���&,� i :�::�:�:�:�::�:�:�:�:: $U1�	"��&��w=���$z1=��!�,
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8.1.9 BUGREPORT [ chopt ]
��'���� X C “Options”  �tRIE\CI

Possible �'���� X values are:\ Send a bug report� Send a comment, suggestion, etc.
Email a bug report or comment to the CMZ developers. The local editor is invoked with a template to be
filled out. After the template has been edited, version information about the cmz and the operating system is
appended. The user is asked for a confirmation before the report is sent. (The command is not yet implemented
on all systems)

8.2 ALIAS

Operations with aliases. Aliases are defined to provide shortcut abbreviations for the input line or some part of
it. When encountered on an input line an alias is replaced by its string value which can contain further aliases.
(Be careful not to define recursive aliases.)

To juxtaposition aliases, a double slash can be used as concatenation sign. Inside quoted strings and for the
ALIAS commands themselves the alias substitution is inhibited. Otherwise

A�� Y A�. p �����A X �zA,����'�A!\,� X AA�� Y A�. p �����A X �zA,����'�A!\,� X A

whould create an recursive alias BETA and

A�� Y A�. p �����A X �zA,����'�A!\,� X AA�� Y A�. p �����A X �¬\,� X A?*A�>�>�AA�� Y A�. p  ��,�� X �zA,����'�A

would delete the alias name BETA instead of ALPHA itself.
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8.2.1 ALIAS/CREATE name value [ chopt ]
�A�>�� C “Alias name”vA,� ^ � C “Alias value”��'���� X C “Option”  ,tRIEA@I

Possible �'���� X values are:A create an Argument alias� create a Command alias� No alias expansion of value
Create an alias NAME which should be substituted by VALUE. An alias name is a sequence of letters and digits
starting with a letter. The underscores (’ ’), the at-sign (’@’) and the dollar-sign (’$’) count as letters.
There are two types of aliases: Command aliases are recognized only if they occur in the command position,
i.e. as the first token on the line. Argument aliases are recognized anywhere on the command line (except inside
quoted strings) if they are surrounded by one of the following separators:��3��&,T p L t 6 : É I h i
If CHOPT=’C’ then the alias is a command alias, i.e. an alias that will only be translated when it is the first
token on a command line. Example:A�3��%��$ p �	�����1,�¬*�*?*	��%r�= p .�1	H"�U1 p .��U	,��15��=A�3��%��$ p �	�����1,� N�N?N ��3��"( p �����"�"( p �,���"�)** NN p�Y  
is equivalent to*�	���r�= p .�1�	H"��1 p .���	���15��= N ��3�"( p �����"�"( p �����"��) p�Y  A�3��%��$ p �	�����1,�¬�,.! Y �?�
is equivalent to Y �
only when LS is the first token on a command line. In the following case LS will not be translated.�'��,���!�,.
Aliases occuring inside an value are expanded indepedent whether the value is enclosed by quotes. The option
-N allows to suppress this implicit alias expansion.

8.2.2 ALIAS/LIST [ name ]
�A�>�� C “Alias name wildcard”  �tRI x I

List all aliases matching the wildcard (names and values).

8.2.3 ALIAS/DELETE name
�A�>�� C “Alias name wildcard” ��
�
�r

Delete the definition of aliases matching the wildcard. NAME=’*’ deletes all aliases.

8.3 SET SHOW

Set or show various parameters and options.
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8.3.1 APPLICATION path [ cmdex ]
�A X ' C “Application name”  ,t7I ¢ I��>� ���_ C “Exit command”  ,tRIE��_ Y�X I

Set the application name. This means that all input lines will be concatenated to the string PATH (until the
command specified by the parameter CMDEX is executed, which resets the application to the null string). The
value of CMDEX may be specified if the default value EXIT has to be changed (i.e. because already used by the
application). APPLICATION can also be inserted in a macro: in this case at least 4 characters must be specified
(i.e. APPL).

8.3.2 TIMING [ option ]
�%� X"Y ��� C “Option”  ,t7I<���@I

Possible ��� X"Y �%� values are:�%�
� N�N
A����

Set ON/OFF/ALL the timing of commands. If ON, the real time and the CPU time for the latest executed
command (or macro) are presented. If ALL, the time is shown for each command being executed within a
macro. The startup value is OFF.

8.3.3 BREAK [ option ]
�%� X"Y ��� C “Option”  ,t7I<���@I

Possible ��� X"Y �%� values are:�%�
� N�N
X \Ç

Set ON/OFF the break handling. If OPTION=’?’ the current value is shown. The startup value is ON.
Hitting the keyboard interrupt (CTRL/C on VMS or CTRL/Q on the Apollo) under break ON condition, the
current command or macro execution will be interrupted and the user will get again the application prompt.
BREAK TB switch ON the traceback of the routines called, with their line numbers, when an error occurs. This
allows the detection of the routines which provoked the error.

8.3.4 COLUMNS [ ncol ]
������� I “Number of columns for terminal output”  ,t © Ow�,t���(¥6

Set the maximum number of columns for terminal output. If NCOL=0 the current number of columns is shown.
If NCOL=-1 the current number of columns is taken from the environment variable COLUMNS. If COLUMNS
is undefined the startup value is 80.

8.3.5 RECORDING [ nrec ]
����,� I “Rate for recording on history file”  ,t,)�¦w�,t�O@6

Set the recording rate for the history file. Every NREC commands of the session the current history file is
updated. If NREC=0 the history is not kept at all (i.e. the file is not written). See also the command LAST.
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8.3.6 HOST EDITOR [ editor top left width height dxpad dypad npads ]
� Y�X ��� C “Host editor command”  ,t7I�ÇJI
X ��� I “Top position of the edit window”  �t,)�Ow�,t,O@6��� N X I “Left position of the edit window”  ,t�)�Ow�,t,O@6~ Y  X ' I “Width of the edit window”  ,t,Ow�,t,OR6'� Y *' X I “Height of the edit window”  ,t,Ow�,t,O@6 _���A� I “X offset for help PAD windows”  ,t,-�Ow�,t,OR6 ¤���A� I “Y offset for help PAD windows”  ,t,)�Ow�,t,OR6���A� �. I “Maximum number of shifted pads”  ,tF��,t0(³6

Set the host command to invoke the editor. The EDIT command will invoke this editor. If EDITOR=’?’ the
current host editor command is shown.
On Apollo the special value EDITOR=’DM’ invoke Display Manager pads. The special values EDI-
TOR=’WINDOW’ and ’PAD’ can be used to specify the window positions (in pixel units). ’WINDOW’ defines
the parameters for edit pads, while ’PAD’ defines the parameters for read-only pads (e.g. used by ’HELP
-EDIT’).
On VMS the special values EDITOR=’EDT’ and ’TPU’ invoke the callable editors. The startup time is consid-
erably lower compared to spawning the editor as a subprocess. The callable EDT has one disadvantage though:
after an error, e.g. trying to edit a file in a non-existing directory, subsequent calls will always fail. The TPU
call can be augmented by command line options, e.g.'��. X ª�� Y�X ��� X � ^�p  Y .��,t� ��,��~ g  �����/0��&�4�
�/ ��&,1,��	,�,���%�¬1�
!��v��
On Unix a variety of editors are available, e.g.'��. X ª�� Y�X ���z#"�'��. X ª�� Y�X ��� In���"����$|������
��"��1�	�� © O�o�F © I
On Unix workstations it is possible to do asynchronous editing via the KUIP edit server, i.e. to start an editor
in a separate window while the application can continue to receive commands. In order to do that the following
conditions must be fulfilled:� X =��wZ ^0Y ���4���1 $���	#���	°IKTH���$U#�	@I ��H"$U1!�����,
�H�&,4 �G&�1�=�� $%����	���=!r���1=;:� X =����45��1�
�	���
����"��&�4}$%��1!�,��'��. X ª�� Y�X ���+��H"$U1���&,4!/"��1=}��&�����r���	5$���&�4 h IK±@I i :� X =�����&�#"��	�
�&%�"��&,1z#���	"�%�%�53� IK Y .��,�A¤@I¢��H"$�1���� $���1D:
The ampersand flags your intention to use the edit server if possible. If the edit server cannot be used the
ampersand will be ignored, i.e. even with'��. X ª�� Y�X ��� IK#"�{±@I
the KUIP/EDIT command will block until the editor terminates if either the ’kuesvr’ is not available or ’DIS-
PLAY’ is undefined. When using the edit server the editor command is expected to create its own window. ’vi’
being a frequent choice, the above command is automatically interpreted as'��. X ª�� Y�X ��� IKo�1���	%� ��w#"�¬±@I
The startup value can be defined by the environment variable ’EDITOR’. Otherwise it is set to a system depen-
dent default: ’DM’ (Apollo), ’EDT’ (VMS), ’XEDIT’ (VM/CMS), ’vi’ (Unix).

8.3.7 HOST PAGER [ pager ]
�A,*��� C “Host pager command”  ,tRI�ÇJI

Set the host command to view a file in read-only mode. If OPTION=’?’ the current host pager command is
shown. The ’HELP -EDIT’ command will invoke this pager, e.g.'��. X ª��A,*���+�"
�	��
On Unix workstations the pager can be asynchronous by creating a separate window, e.g.'��. X ª��A,*��� IKo�1���	U� ���#��%��/?±@I'��. X ª��A,*��� IK#��4!±@I
On Apollo the special value PAGER=’DM’ defines the use of Display Manager read-only pads. The pad posi-
tions can be adjusted by the HOST EDITOR command.
The startup value can be defined by the environment variables ’KUIPPAGER’ or ’PAGER’. If neither of
them is defined the value set by the HOST EDITOR command is used. On VAX/VMS the startup value is
’TYPE/PAGE’.
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8.3.8 HOST SHELL [ shell ]
.�'��,��� C “Host shell command”  ,t7I�ÇJI

Set the default host shell invoked by the KUIP/SHELL command. If OPTION=’?’ the current host shell is
shown. The startup value is taken from the ’SHELL’ environment variable.

8.3.9 RECALL STYLE [ option ]

�%� X"Y ��� C “Command recall and editing style”  ,tRI�ÇJI
Possible ��� X"Y �%� values are:
Ç show current settingZ,.�' Korn shell : Emacs like command line editingZ,.�'�� Korn shell + Overwrite : like ’KSH’ but overwrite instead of insert mode ���� VAX/VMS DCL : DCL command line editing ������ VAX/VMS DCL + Overwrite : like ’DCL’ but overwrite instead of insert mode������� disable command line editing

Set the command recall and editing style. If OPTION=’?’ the current style is shown. The startup value is ’DCL’
on VAX/VMS, ’NONE’ on Cray and Apollo DM pads, and ’KSH’ on other systems.

If the terminal emulator returns ANSI escape sequences (hpterm doesn’t!) the up/down arrow keys can be used
to recall items from the command history list and the left/right arrow keys to move the cursor.

’KSH’ style provides the following control keys for editing:
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’DCL’ style provides the following control keys for editing:
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�1�=��?3��1�
��1=��}��H,	5$�
�	D:ë A 6 X 
�����3��!
�#���	/�	"��1�� p ��&"$���	1 ��
4,�@:ë \ 6Q>�
�#��w1�
wr,	���#��%
�H"$!��1���� 
�&?=0�$U1�
�	��?3��$�1D:ë ^ 6Q ��,3��1,�w�	�
���1=��|�����"��&�&0�G&,��
��1=��?3���&��!1,
�1=�����H,	�$�
�	C:
X A\ 6Q>�
�#��w1�
w&���o�1 X A�\ $�1�
�r;:� N L �� 6Q����1H,	�&"$!��H,	�	,��&,1|��H,���,��	!1�
!1=��wr,	�
���	�����:

8.3.10 DOLLAR [ option ]
�%� X"Y ��� C “Substitution of environment variables”  ,t7I�ÇJI

Possible ��� X"Y �%� values are:Ç show current setting�%� enable substitution� N�N disable substitution
Set or show the status of environment variable substitution.
This command allows to enable/disable the interpretation of environment variables in command lines. The
startup value is ’ON’, i.e. ¥ $var ¥ is substituted by the variable value.
Note that the system function ¥ $ENV(var) ¥ allows using environment variables even for ’DOLLAR OFF’ .

8.3.11 FILECASE [ option ]
�%� X"Y ��� C “Case conversion for filenames”  ,tRI�Ç£I

Possible ��� X"Y �%� values are:Ç show current settingZ����� filenames are kept as entered on the command line�,����v���� X filenames are case converted���. X ���� restore previous FILECASE setting
Set or show the case conversion for filenames.
This command has only an effect on Unix systems to select whether filenames are kept as entered on the
command line. The startup value is ’CONVERT’, i.e. filenames are converted to lowercase.
On other systems filenames are always converted to uppercase.
The ’RESTORE’ option set the conversion mode to the value effective before the last FILECASE
KEEP/CONVERT command. E.g. the sequenceN Y ��,��A�.��wZ�����@« �� Y�X ����4C:B>��J« N Y ����A�.��w���. X ����
forces case sensitivity for the EDIT command and restores the previous mode afterwards.
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8.3.12 LCDIR [ directory ]
 Y � x �,� X ����¤ C “Directory name”  ,tRI ¢ I

Set or show the local working directory.
The current working directory is set to the given path name or the current directory is shown.
To show the current directory used LCDIR without argument. ’LCDIR ’ switches to the home directory.
’LCDIR .’ switches back to the working directory at the time the program was started.
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Chapter 9

THE MACRO PROCESSOR

9.1 Macro commands

9.1.1 MACRO/LIST [ mname ]
>��A�>�� C “Macro name pattern”  ,tRI ¢ I

List all macros in the search path defined by MACRO/DEFAULTS. Macros are files with the extension KUMAC.
MNAME may be specified to restrict the list to the macros containing such a string in the first part of their name.
For example,>A,���� p � Y . X A\��
will list only macros starting with ABC.

9.1.2 MACRO/TRACE [ option level ]
�%� X"Y ��� C “Option”  ,t7I<���@I����v��,� C “Level”  ,tRI ¢ I

Possible ��� X"Y �%� values are:�%�
� N�N

Possible ���v��,� values are:I ¢ I
X ��. X~�A Y�XN ^ ��� �\ ^ *

Set ON/OFF the trace of commands during macro execution. If TRACE=’ON’ the next command is written
on the terminal before being executed. If LEVEL=’TEST’ the command is only echoed but not executed. If
LEVEL=’WAIT’ the command WAIT is automatically inserted after the execution of each command. The
startup values are OPTION=’OFF’ and LEVEL=’ ’.
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9.1.3 MACRO/DEFAULTS [ path option ]
�A X ' C “Search path for macro files”  ,t7I�ÇJI�%� X"Y ��� C “Automatic EXEC”  �tRI�ÇJI

Possible ��� X"Y �%� values are:Ç show current setting��
����"��&,4 search for commands only� same as ’Command’A�H,1�
 search for commands before macrosA same as ’Auto’A�H,1�
�����#���	�$�� search for macros before commandsA� same as ’AutoReverse’
Set or show MACRO search attributes.
On Unix and VMS systems PATH defines a comma separated list of directories in which the commands
KUIP/EDIT, MACRO/EXEC, and MACRO/LIST search for macro files. For example,>A,���� p  �� N A ^ � X I,:�LÚ�"����	�
7L q�p �"���U	�
£I g¢^ &0��o>A,���� p  �� N A ^ � X I eBf L e :í�"���U	�
 f L e �"�,�U	,
 f I g v�>�.
defines to search files first in the current directory, then in the subdirectory ’macro’ of the current directory, and
last the subdirectory ’macro’ of the home directory.
On VM/CMS system PATH defines a comma separated list of filemodes. E.g.>A,���� p  �� N A ^ � X I x I g $�����	5��=��,3�3w4��$�T�$>A,���� p  �� N A ^ � X IEA@L��RI g $�����	5��=�
�&53��?4���$UT�${A �%&�4��
If PATH=’?’ the currently defined search path is shown. If PATH=’.’ the search path is undefined, i.e. files are
search for in the current directory (A-disk on VM/CMS) only. The startup value is PATH=’.’.
The search path is not applied if the file specification already contains an explicit directory path or if it starts
with a ’-’ character (which is stripped off).
OPTION allows to define whether macros can be invoked by their name only without prepending the
KUIP/EXEC command: � N A ^ � X ���,
���"��&�4��>� g �>� z��H"$�1���������
�������&�4 � N A ^ � X ��AH,1,
��>� g �U�?�>� �$¬&�
�1�� �%
����"��&,4w1�	�����_��,���>  � N A ^ � X ��AH,1,
�����#���	�$����>� g 1�	�����_����?��>� ?����	�$U1R«+���!&�
�1}��
�H�&�4w1�	� �%
����"��&,4!�>� 
The startup value is ’Command’ (also reset by PATH=’.’).
Important note:
Inside macros the DEFAULT -A (or -AR) logic is disabled, i.e. DEFAULT -C is always assumed.

9.1.4 MACRO/DATA
Application command to store immediate data into a file. Example:A�r�r53���%��1"�%
�&| �A X A�#����J:E4,��1( ) -F ¦ P§ © ¨#,���J:E4,��1

9.2 Macro global variables

Operations on global variables.
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9.2.1 GLOBAL/CREATE name [ value text ]�A�>�� C “Variable name” �,
�
�rvA,� ^ � C “Initial value”  ,tRI ¢ I
X ��_ X C “Comment text”  ,tRI ¢ I

Create a global variable.
If used inside a macro the variable [name] is declared as global.

9.2.2 GLOBAL/IMPORT name
�A�>�� C “Variable name” ��
�
�r

Import global variables.
If used inside a macro the variables listed are declared as global. The name may contain ’*’ as a wildcard
matching any sequence of characters.

9.2.3 GLOBAL/DELETE name
�A�>�� C “Variable name” ��
�
�r

Delete global variables.
The global variables listed are deleted. The name may contain ’*’ as a wildcard matching any sequence of
characters.

9.2.4 GLOBAL/LIST [ name file ]�A�>�� C “Variable name”  �tRI x IN Y �� C “Output file”  �tRI ¢ I
List global variables.
If a file name is specified the output is the list of GLOBAL/CREATE commands to define the selected global
variables. The default file extension is .kumac.

9.3 Macro syntax

A macro is a set of command lines stored in a file, which can be created and modified with any text editor.

In addition to all available commands the special ¥ macro statements ¥ listed below are valid only inside macros.
Note that the statement keywords are fixed. Aliasing such as ¥ ALIAS/CREATE jump GOTO ¥ is not allowed.

9.3.1 MACRO
A .kumac file may contain several macros. An individual macro has the form>A,����+�"���U	�
,�%&����"� e r���	����"��1���	���3��$U1 f$�1���1�������&,1�$�� X�^ ���
Each statement is either a command line or one of the macro constructs described in this section
(MACRO/SYNTAX). For the first macro in the file the MACRO header can be omitted. For the last macro
in the file the RETURN trailer may be omitted. Therefore a .kumac file containing only commands (like the
LAST.KUMAC) already constitutes a valid macro.
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9.3.2 RETURN
Ending a macro definition�� X�^ ��� e #��,3UH�� f
The RETURN statement flags the end of the macro definition and not the end of macro execution, i.e., the
construct

Y N ::�: X '������� X�^ ��� g ��	�	�
�	;º��� Y N
is illegal. See MACRO/SYNTAX/EXITM.
The value is stored into the variable [@] in the calling macro. If no value is given it defaults to zero.

9.3.3 EXITM
Terminate macro execution and return to calling macro.�_ Y�X > e #��,3%H�� f
In order to return from a macro prematurely the EXITM statement must be used. The value is stored into the
variable [@] in the calling macro. If no value is given it defaults to zero.

9.3.4 STOPM
Terminate macro execution and return to command line prompt.. X ����>
The STOPM statement unwinds nested macro calls and returns to the command line prompt.

9.3.5 ENDKUMAC
Ignore rest of KUMAC file.
A logical ¥ end of file ¥ marker. The KUIP parser will not read any part of a .kumac file which appears after the¥ ENDKUMAC ¥ command.

9.4 Macro expression syntax

KUIP has a built-in parser for different kinds of expressions: arithmetic expressions, boolean expressions, string
expressions, and ¥ garbage expressions ¥ .
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9.4.1 Arithmetic
Explanation of arithmetic expression syntax.
The syntactic elements for building arithmetic expressions are:��or,	 6�6Et &�H%������	

g #����U1�
�	��U&����"� h �,
�	 $���,3��	!#,���U1�
�	5$ ig #����U1�
�	��U&����"� h ��or�	 ig #����U1�
�	��U&����"� h ��or�	RL���or	 ig #����U1�
�	��U&����"� h ��or�	RL���or	@L���or�	 ig?e #,��	"�%����3�,�%&����"� f h �U��#��,3UH��}�$¬&�H��"��	���z
�	1=��w&����"��
��� $��%�,3��	!#����U1�
�	 ig?e #,��	"�%����3�,�%&����"� fJh ��or,	@:�:: i h �U��#��,3UH��}�$w��#����U1�
�	w&����"� ig �,3��%��$��%&����"� h �U��#��,3UH��}�$¬&�H��"��	���!��
�&"$�1���&,1 ig ] $���$U1����"����H�&"��1"�%
%& h :�:�: ig ����or,	g ��o�r,	 W ��o�r,	
g ��o�r,	�����o�r,	
g ��o�r,	 x ��o�r,	
g ��o�r,	 p ��o�r,	
g|h ��or,	 ig A\�. h ��or�	 ig¡Y � XRh ��or�	 ig >��% h ��or�	@Ln��or�	 i

They can be used in the macro statements DO, FOR, and EXITM, in macro variable assignments, as system
function arguments where a numeric value is expected, or as the argument to the $EVAL function.
Note that all arithmetic operations are done in floating point, i.e., ¥ 5/2 ¥ becomes ¥ 2.5 ¥ . If a floating point result
appears in a place where an integer is expected, for example as an index, the value is truncated.

9.4.2 Boolean
Explanation of Boolean expression syntax.
Boolean expressions can only be used in the macro statements IF, WHILE, and REPEAT. The possible syntactic
elements are shown below.��
�
,3 66Et?��or,	�	��,3�
�r���or�	

g $U1�	"��&��?�j��
�r $U1	"��&,�
g ��or,	��j���
�r $U1�	"��&��
g :B��� X :¯��

,3g ��
�
,3°:BA�� D:¯��
�
,3
g ��
�
,3°:����C:M��
�
,3
g¬h ��

,3 i	,�,3��
�r 66Et :E� X : g :E��D: g :E* X : g :E*�D:g ¼ g ¼ t g ½ g ½�t
g �j��
�r��j��
�r 66Et :B��[R: g :B���D:g t g ¼ ½
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9.4.3 String
Explanation of string expression syntax.
String expressions can be used in the macro statements CASE, FOR, and EXITM, in macro variable assign-
ments, as system function arguments where a string value is expected, or as the argument to the $EVAL function.
They may be constructed from the syntactic elements shown below.$�1�	"��&,� 66Et�j�H�
�1���4���$U1�	���&,�

g H�&�j�H�
�1��4���$�1�	"��&,�g $U1�	"��&�� p�p $�1�	"��&,� h ��
�&�����1���&���1"�%
�& ig ��or,	 p�p $U1�	"�G&,� h ��or�	?	,��r,	���$%��&,1��4|��$�$U1�	"�G&,� ig!e #���	"�U���53�,�U&����"� fg �,3��%��$��%&����"�gQ] $U��$U1,���0����H&"�U1"�%
%& h :�:�: i
9.4.4 Garbage
Explanation of ¥ garbage ¥ expression syntax.
Expressions which do not satisfy any of the other syntax rules we want to call ¥ garbage ¥ expressions. For
example, $|t ] �. ] >A,�' Y ��
is not a proper string expression. Unless they appear in a macro statement where specifically only an arithmetic
or a boolean expression is allowed, KUIP does not complain about these syntax errors. Instead the following
transformations are applied:
 �,3��U��$�$�H��"$U1���1H,1"�U
�&


 �"����	�
w#���	"�%�%�53�z	��%r53�������"��&,1@« #��,3%H���$!��
�&,1,�5��&0��&��!��53�%&,T ��=���	����U1���	���	����m��r53����,��1�3��wj�H�
�1���4

 $U��$�1���� ��H�&"��1"�%
�&��%�,3�3�$z��	,��	��%r53������4!
�&��|�,�}
�&��|/0��1�=1=�����	�#��,3%H��|r,	,
�#"�U4,��4|1=���1�1=��?��	��H��"�%&,1��$w� $��&,1�����1"����,33����
�		����U1?��o�r,	���$�$��%
�&

 $U1�	���&,� ��
�&"�%��1���&���1"�%
�&

9.5 Macro variables

Macro variables do not have to be declared. They become defined by an assignment statement,

&����"�!t}��or,	���$$,�%
�&

The right-hand side of the assignment can be an arithmetic expression, a string expression, or a garbage expres-
sion (see MACRO/SYNTAX/Expressions). The expression is evaluated and the result is stored as a string (even
for arithmetic expressions).

A variable value can be used in other expressions or in command lines by enclosing the name in square brackets,
[name]. If the name enclosed in brackets is not a macro variable then no substitution takes place.

9.5.1 Numbered
Accessing macro arguments.
The EXEC command can pass arguments to a macro. The arguments are assigned to the numbered variables
[1], [2], etc., in the order given in the EXEC command. The name of the macro, including the file specification,
is assigned to [0].
A numbered variable cannot be redefined, i.e., an assignment such as ¥ 1 = foo ¥ is illegal. See
MACRO/SYNTAX/SHIFT.
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9.5.2 Special
Predefined special macro variables.
For each macro the following special variables are always defined:

e O f N H53�3%��j�H��,3��U�5�%�4z&����"��
�!1=��¬�"���U	�
R:
e ¤ f �H�������	?
�z�"���U	�
���	�H��"��&�1�$
e x f ���$U1�
���,3�3 �"���U	�
���	��H%�"��&,1�$¥L8$���r���	���1���4z�,���53��&,T5$
e 9 f ��_ Y�X >?	,��1H,	& �%
4,��
��1=��?3��$U1z�"���U	�
����,33�4w�,�1=�����H,	�	,��&,1�
�&��@: X =��w#��,3UH����$¦¥�O6¥w�U�?1�=��?3��$U1�"���U	,
�45�U4w&�
�1 $�H�r�r53%�?��	���1H,	& ��
�4,��
�	?&�
¬�����U	�
=���$¬������& ����3�3�4w����1D:

As for numbered variables these names cannot be used on the left-hand side of an assignment. The values or [#]
and [*] are updated by the SHIFT statement.

9.5.3 Indirection
Referencing a macro variable indirectly.
Macro variables can be referenced indirectly. If the variable [name] contains the name of another variable the
construct

e�É &����"� f
is substituted by that other variable’s value. For example, this is another way to traverse the list of macro
arguments:  �����t0(0L e ¤ f��	��?t e É � f:�:�:��� � ��
There is only one level of indirection, i.e., the name contained in ¥ name ¥ may not start with another ¥ % ¥ .

9.5.4 Global
Declaring a global variable.�_ X �����w&����"� :�:�:
The variable names listed in the EXTERN statement are declared as global variables. If a name has not been
defined with the GLOBAL/CREATE command, it is created implicitly and initialized to the empty string. The
name list may contain wildcards, for example�_ X ����� x
makes all defined global variables visible.

9.5.5 READ
Reading a variable value from the keyboard.���A� !&����"� e r,	,
���r,1 f
Variable values can be queried from the user during macro execution. The READ statement prompts for the
variable value. If name is already defined the present value will be proposed as default.
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9.5.6 SHIFT
Manipulation numbered variables.
The only possible manipulation of numbered variables is provided by the SHIFT statement which copies [2] into
[1], [3] into [2], etc., and discards the value of the last defined numbered variable. For example, the construct~�' Y �� e ( f ¼ ½ I?I  ����	��?t e ( f:�:�:.�' Y N X��� � ��
allows to traverse the list of macro arguments.

9.6 Macro flow control

9.6.1 CASE
Select one of many branches.��A�.�����or,	,��$�$,�%
%& Y �h 3�����,3 i $U1���1����"��&�1 e $U1���1����"��&,1�$ f::�:

h 3�����,3 i $U1���1����"��&�1 e $U1���1����"��&,1�$ f��� ,�A�.��
The CASE switch evaluates the string expression and compares it one by one against the label lists until the
first match is found. If a match is found the statements up to the next label are executed before skipping to the
statement following the ENDCASE. None of the statements are executed if there is no match with any label.
Each label is a string constant and the comparison witht the selection expression is case-sensitive. If the same
statement sequence should be executed for distinct values a comma-separated list of values can be used.
The ¥ * ¥ character in a label item acts as wildcard matching any string of zero or more characters, i.e., ¥ (*) ¥
constitutes the default label.

9.6.2 GOTO and IF GOTO
Unconditional and conditional branching.*,� X ��3������3
The simplest form of flow control is provided by the GOTO statement which continues execution at the statement
following the target ¥ label: ¥ . If the jump leads into the scope of a block statement, for example a DO-loop, the
result is undefined.
The target may be given by a variable containing the actual label name.

Y N ��or,	���$$,�%
�&�*,� X ��3������3
This old-fashioned construct is equivalent to

Y N ��or,	���$$,�%
�& X '����*,� X ��3������3��� Y N
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9.6.3 IF THEN
Conditional execution of statement blocks.

Y N ��or,	���$$,�%
�& X '����$�1���1�������&,1�$���,.�� Y N ��or,	���$$,�%
�& X '����$�1���1�������&,1�$::�:���,.�� Y N ��or,	���$$,�%
�& X '����$�1���1�������&,1�$���,.�� $�1���1�������&,1�$��� Y N
The general IF construct executes the statements following the first IF/ELSEIF clause for with the boolean
expression is true and then continues at the statement following the ENDIF. The ELSEIF clause can be repeated
any number of times or can be omitted altogether. If none of the expressions is true, the statements following
the optional ELSE clause are executed.

9.6.4 ON ERROR
Installing an error handler.
Each command returns a status code which should be zero if the operation was successful or non-zero if any
kind of error condition occurred. The status code can be tested by $IQUEST(1) system function.�%�?��������?*�� X �?3������,3
installs an error handler which tests the status code after each command and branches to the given label when a
non-zero value is found. The error handler is local to each macro.�%�?�����������_ Y�X > e ��or,	���$�$,�%
�& f
and �%�?���������. X �%��>
are short-hand notations for a corresponding EXITM or STOPM statement at the targat label.�%�?��������?����� X"Y � ^ �
continues execution with the next command independent of the status code. This is the initial setting when
entering a macro.� N�N ���������
An error handler can be deactivated by this statement.�%�?��������
An error handler can be reactivated by this statement.

9.7 Macro construction loops

9.7.1 DO
Loop incrementing a loop counter. ��?3�
�
�r�t $U1,��	�1�ª��or,	@L¯����&0�$�=5ª��or�	 e L+$U1,��r5ª��o�r,	 f$�1���1�������&,1�$��� � ��
The step size (setp expr) defaults to ¥ 1 ¥ . The arithmetic expressions involved can be floating point values but
care must be taken of rounding errors.
Note that ¥ DO i=1,0 ¥ results in zero iterations and that the expressions are evaluated only once.
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9.7.2 FOR
Loop over items in an expression list.N ���!&����"� Y �}��or,	�ª�( e ��or,	�ª)°::�: ��or,	�ªU& f$�1���1�������&,1�$��� N ���
In a FOR-loop the number of iterations is determined by the number of items in the blank-separated expression
list. The expression list must not be empty. One by one each expression evaluated and assigned to the variable
name before the statements are executed.
The expressions can be of any type: arithmetic, string, or garbage expressions, and they do not need to be all of
the same type. In general each expression is a single list item even if the result contains blanks.
The variable [*] is treated as a special case being equivalent to the expression list ¥ [1] [2] ... [n] ¥ which allows
yet another construct to traverse the macro arguments:N ������	�� Y � e x f::�:��� N ���
9.7.3 REPEAT
Loop until condition becomes true.�������A X$�1���1�������&,1�$

^ � X"Y ����o�r,	���$�$��%
�&
The body of a REPEAT-loop is executed at least once and iterated until the boolean expression evaluates to true.

9.7.4 WHILE
Loop while condition is true.~�' Y ��?��o�r,	���$�$��%
�&! ��$�1���1�������&,1�$��� ~,' Y ��
The WHILE-loop is iterated while the boolean expression evaluates to true. The loop body is not executed at
all if the boolean expression is false already in the beginning.

9.7.5 BREAKL
Terminate a loop.\�����A�Z,� e 3��#,�,3 f
Allows to terminate a loop prematurely. The BREAKL continues executing after the end clause of a DO, FOR,
WHILE, or REPEAT block, where ¥ level ¥ indicates how many nested constructs to terminate. The default value
level=1 terminates the innermost loop construct.

9.7.6 NEXTL
Continue with next loop iteration.���_ X � e 3��#���3 f
Allows to continue with the next loop iteration without executing the rest of the loop body. Execution continues
just before the end clause of a DO, FOR, WHILE, or REPEAT block, where ¥ level ¥ indicates how many nested
blocks to skip. The default value level=1 skips to the end of the innermost loop construct.
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Appendix A

From PATCHY to CMZ

A.1 Importing CAR Files

CMZ uses the same source code directives (see section 3.3) as the batch oriented PATCHY source code man-
ager1. This makes it trivial to convert an existing PATCHY card image file into a CMZ file A CMZ file may
contain source code (FORTRAN, C and others) as well as plain text. The material that can be imported by CMZ
can be either in CAR, FORTRAN, C, plain text or other format. CMZ can output the contents of the CMZ
file in CAR, pure FORTRAN, pure C or other compilable languages. (i.e. compile-ready, with sequences and
conditional material resolved) or plain text format.

A.1.1 How to Import your PATCHY CAR Files into CMZ Library Files

The command A��,� is used to import a CAR file into the CMZ file.

A�,� car file e ��� e � f�fDe ��A fDe ��. f e decklist f
With the decklist argument (see section 4.1) you specify the set of patches and/or decks you want to import
from car file. Omitting decklist results in the import of the whole CAR file. Patches will become directories in
the CMZ file with the decks as the elements. In every directory a deck ‘ O�O ��A X ��' ’ will be created containing
the ‘ W �A X �' ’ directive. If a patch has a blank deck it will be stored in a deck named ‘ \��A���Z ���Z ’. If the CAR
file does not contain history records the following default history records will be added to every deck2 after the
‘ W  ����Z ’ directive:

x �>,u 6 O�( p O�P p�©�© ( © :KO�)@:K¦§ �,� �,
%H0�${ ���&"�%�,3�$
x ���wAH,1�=�
�	 6

If you set option �%A in A��,� then also the author field of the history records will be filled in:

x �>,u 6 O�( p O�P p�©�© ( © :KO�)@:K¦§ �,� �,
%H0�${ ���&"�%�,3�$
x ���wAH,1�=�
�	 6 ��
�H0�${ ��%&0�%�,3�$ O"( p O�P p©�©

`
PATCHY Reference Manual (4.09), H. Klein, J. Zoll, CERN PROGRAM LIBRARY.a
Except to the ‘ ®�® ¯�°�±#²�³ ’ decks which will only get the ‘ ´�²�µ)¶�· ’ record after the ‘ ¸�¯�°�±#²�³ ’ directive.
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If the CAR file already contains history records (from a previous CMZ run) no new history records will be
added. For more information on the history mechanism see section 4.11. If you give the ��� option A��,� will
strip off anything appearing in the columns 73–80 from all statements that are not comment lines3. When you
set option ����� the comments in columns 73–80 are stripped off from all lines.

When reading in a multiple CAR file, i.e. a CAR file with more than one ‘ W�X"Y�X �� ’ directive (see section 3.3.2),A�,� will, by default, ignore the ‘ WX"Y�X �� ’ directives and write everything in the same CMZ file. You have to
make sure that the CAR file does not contain patches with identical names. When you want to split the multiple
CAR file in multiple CMZ files you have to set option �. . In that case A��,� will create, every time it encounters
a ‘ WX�Y�X �� ’ directive, a new CMZ file. This new CMZ file will get the name specified in the title followed by a
sequence number. The sequence number shows the order in which the CMZ files were created.

A.1.2 A Sample Session

Let us consider the following example. Somewhere on your VAX you have the card image files of the GEANT
package (‘ *��A� X :E�A� ’, ‘ *���A���_D:B�A�� ’). You want to create the two corresponding CMZ library files and in
addition you would like to create a new file in which you want to place your user routines for GEANT. Start by
invoking CMZ:

] ��>�u�>�u e O f '�����?�����A X ��>�u e ( f '������A��,��>�u e ) f '������>�Z� Y ��>�u e - f '�����?� �>�u e F f '�����?������¤�>�u e ¦ f ����A X ��*�A�� X�����%&,1 e P f A��,�?*��A�� X :E�A�������%&,1 e § f �����A X ��*��A��_�����%&,o eE©f A��,�?*��A��_D:E�A�������%&,o eE¨f ���A�� X � ^ .����H"$���	 e (�O f >�Z� Y ��*���_�A�>³(H"$���	 e (�( f � �*��_�A�>0(H"$���	 p ����o,���J( e (�) f ������¤ p�p *��A���_ p *��_�A>³( p x :H"$���	 p ����o,���J( e (�- f  Y ���H,		���&,1w~�
�	�T"��&,�! ���	����U1,
�	��!t p�pU^ .���� p *�_�A�>³(O�O,ª%��A X �'R«�( \���A���Z� ��Z@«�( >�A Y �@«G( ^ N Y ���.7«�( ^ * Y � Y�X «�( ^ ' Y � Y�X «�(^ *����>@«�( * ^ Z Y ���@«G( * ^�X ���v@«�( * ^ . X ���@«�( * ^ � ^�X «G( ^ *��A,. X «�( �A X A³(0«�(�H�������	�
�! ��,�Z,.�t (�-w�H%������	?
�?�¤,����.wt (�-
H"$���	 p ����o,���J( e (SF f .�'��,��]

You are back to VMS. You can check that three new files have been created in your working directory:

*��A� X :E�>,u *�A���_D:E��>�u ^ .����D:B�>�u

As an exercise you want to generate the FORTRAN code (VAX version with GKS) of GEXAM1 which is now
in your ‘̂ .���D:E�>�u ’ file. So lets resume CMZ:
b
Comment lines are lines starting with a ‘ ´ ’, ‘ ² ’ or a ‘ � ’.
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] �� X�^ ���H"$���	 p ����o,���J( e (�¦ f '��,���.�����,� XH"$���	 p ����o,���J( e (�P f '��,���.���[H"$���	 p ����o,���J( e (�§ f � p�p *��A� X�����%&,1 e ( ©f .��,���,� X v�A�_?*Z,.�����%&,1 e ( ¨f .���[w*��� ���.�����%&,1 e )�O f � p�pU^ .����H"$���	 e )"( f .���[!*��_�A>³(H"$���	 e )�) f � �*��_�A�>0(H"$���	 p ����o,���J( e )- f ���_ X ��A,� X x�H�������	�
�! ��,�Z,. /,	"��1�1���&;6 ¨�H�������	�
�!���,���%�� �.z/,	"��1�1���&;6 ¦ © PH"$���	 e )�F f ��_ Y�X
As a last example, suppose you want to modify the deck ‘̂ * Y � Y�X ’ and then make a comparison of the new deck
with the original deck given in ‘ p�p *���A���_ p *��_�A�>0( ’. Start a new CMZ session:

] ��>�u�>�u e O f '����� N Y ���>�u e ( f '�������� Y�X�>�u e ) f '�����?������>�u e - f N Y ��?*��A���_�����%&,o e F f N Y �� ^ .����H"$���	 e ¦ f �� }*�_�A�>³(H"$���	 p ����o,���J( e P f � Y�Xw^ * Y � Y�XH"$���	 p ����o,���J( e § f �,��� p�p *��A��_ p *�_�A�>³( p�^ * Y � Y�X+^ * Y � Y�X����15��=�*��_�A�>0(
�H�������	�
��3���&���$��G&Ï��
�	�	����U1��%
�&!�5��3�!t ¦H"$���	 p ����o,���J( eE©�f �_ Y�X

The command ����� will generate the correction directives (‘ W ����� ’, ‘ W A� � ’, ‘ W A \ ’ and ‘ W  ��,� ’ (see section 5.2.1)
needed to convert ‘ pp *��A��_ p *��_A�>³( pU^ * Y � Y�X ’ to ‘ ^ * Y � Y�X ’. It will optionally store a new deck, ‘ �,�����³( ’, con-
taining the changed lines in a new directory called ‘ ] ������� ’.

To get some hands-on experience with CMZ we advise you to make a copy of one of your card image files and
try something similar as described above. Doing this will give you a better idea of the possibilities of CMZ.

A.2 The Flow Control Structure Directives

In addition to the conditional directives described in chapter 1.3.3, the PATCHY compatible directive

W .��,� N e L Y N tC:�:�: f :

is still maintained. It can be used analogously and with similar construct. The W .��,� N directive starts a section
of conditional material, which is skipped if the IF-result is ‘false’ or is accepted if ‘true’.
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A section of conditional material is terminated by any CMZ directive other then ‘ W .���[ ’, i.e. sequence calls
within conditional material are part of it.

An example showing the use of the ‘ W .��,� N ’ directive is shown in Figure A.1.

Machine dependent (or version, e.g. debug version dependent) code can also be inserted in the code itself
(including KEEP definitions) using the ‘ W .��,� N ’ directive. For example:

¼ �,��&���	���3���
4,��½
W .��,� N L Y N tv�A�_D:¼ vA�_?4,��r���&,4,��&,1}�%
4,�,½
W .��,� N L Y N tA���������R:¼ A�r�
,3�3
w4���r���&�4���&,1}��
�4,�,½
W .��,� N :¼ �,��&���	���3���
4,��½

is equivalent to

¼ �,��&���	���3���
4,��½
W�Y N LKv�A�_C:¼ vA�_?4,��r���&,4,��&,1}�%
4,�,½
W ���,.�� Y N LKA���������R:¼ A�r�
,3�3
w4���r���&�4���&,1}��
�4,�,½
W ��� Y N :¼ �,��&���	���3���
4,��½

Also in this case the machine dependent code that will be used depends on which option was set with the .��,���� X
command.

The logical operations that are normally accomplished as described in chapter 1.3.1, can be performed in the
usual PATCHY way, that is, the logical operators OR, AND and NOT are possible in conjunction with the IF
parameters, which are written in general as follows:

:�:�:�L Y N t�r¥(�("LEr¥(�)7L,:�:�:�L Y N t�r�)"(0LBr�)�)7L�::�:�L Y N t�r�-�(0LEr�-�)JL�:�:�:
The pij are options, possibly preceded by ‘ � ’ to indicate the logical NOT. The truth-value of a particular name
‘pij=pname’ is ‘true’ if the ‘pname’ compile option is set by the .��,���,� X command and ‘false’ otherwise; for
‘pij=–pname’ the value is ‘true’ if the flag ‘pname’ is not set by .��,���� X . The elements pij of the IF group
‘i’ combine by the logical OR; all IF groups combine by the logical AND. Hence a line with IF parameters is
accepted if each IF group is ‘true’; the IF group ‘i’ is ‘true’ if at least one of its pij is ‘true’. A compile option
may consist of up to 32 alphanumeric characters.

Associated material belonging to a rejected directive is skipped. For example:

W ��A X �'@LQA�A�@L Y N tv�A_D:¼ r���1���=|�"��1���	"�%�,3�½

the material of patch ‘ AA�� ’ will only be used if the compile option ‘ v�A�_ ’ has been set with the .��,���,� X command.

In order to be PATCHY backward compatible, CMZ supports the calling of sequences with

W .��,� N L sname e L s2 L�:�:: f e L X t��A,.�. f e L Y N tC::�: f .

This use of ‘ W .��,� N ’, however, is not recommended. For more details see the PATCHY manual.

A.3 Differences between CMZ and PATCHY Directives

Most of the CMZ source code directives are fully compatible with the PATCHY directives. Some directives,
however, are changed slightly or do not support all PATCHY options. If options were omitted it was mainly
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HJI�KML)N8O�LJP�K�Q�I3RS LJTMUWVYX@R�Z�ZM[\X�X^]�_�[�`�a$[�_�bcX�X@R�dJ`.R�Z$egf$h } R { �1¼)u�vS�s�s QJt$u�vlwJpxV } R { �1¼)u�v b�`$[J`�_$[�z�z{#|$} Pl~ |M�l� i�K�L)P�K$Q�I8��K�I�KMLJN��SH { Kl��O�LJTMUJ��Q�P8O�LJT�� | i8O�L)T�� ��{J� O�LJP�KMQ�I$`.RS LJ�$Q�P$Q�L � K�P S � S � K�I�KMLJNLJ�$Q�P$Q�L � K�P S ���M�J� � i�K��^N�� � i�KS �)� ��i�I�KMLJN3R�Kl�6R�`\� � ��K�iH { K�� � O �)� �)i�K���� ��} RL�QJ��� �)� ~ ��� ��� | i { LJP8O �M� ��i$Q�T.O � K�P�P��H { K�� � O �)� � �#} T�T�� { R�l� ��i$Q�T�����LJTMU.R } Pl~)� { K3R�� ��{)� �H { K�� � R � X���X�)� ��K�I�KML)N8��X@V�XJ�ER�Kl�6RJ� �B��� � X���]H { K�� � O �)� �JQ��l~)���M~BO�LJP$QJ�8O | i �#� O �)� � s T { Il~ { R�l� ��i$Q�T���� [Ju#�l M[B� [�[)K�I�KMLJN8� � X@V���K�il~�L�L6��K�I$KMLJN����J[�[B�$R � T��8�L�QJ����L |M� ~#�8� �l� ��i$Q�T��H { K�� � O �)� � s Q��l~)���l~BO �)� � s LJP$QJ�8O �)� � s | i �)� O �J� �JT { I\~ { R�l� ��i$Q�T��¡K�I�KMLJN.� � X@V���K�il~�L�LB��K�I�KML)N����)[�[��$R � T��8�H { K�� � RSH { K�� � O �)� � s �#} T3RL�QJ����LJTl~)��K�i8��� | i { LJP8O �l� ��i$QJT8O�����O � K�P�P��H { K�� � O �)� � �#} T3RL�QJ����LJTl~)��K�i8��� | i { LJP8O �l� ��i$QJT8O���i8��O � K�P�P��H { K�� � R �)� � � K�P�P8R�i�K3R�`l�^P�K �J| P�iK�i�I �)�S L�Q����o��I�KMLJN8��� | i { L)P8O�K�I�K$LJN��S K�i�I

Figure A.1: Example of the usage of the ‘ W .���� N ’ directive.
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because of the different way CMZ accesses its data files. While PATCHY always scans the files sequentially,
CMZ uses the direct-access method, resulting in very short access times to any piece of information on the data
file.

In CMZ patch names may be 16 characters long and deck names up to 32 characters. In PATCHY only the first
8 characters are significant.

CMZ allows to make any PATCHY directive (including the correction directives ‘ W A� \ ’, ‘ W A� � ’,‘ W ����� ’ and
‘ W  ���� ’) conditional on the status of some options (set by the .��,��,� X command, see section 4.7 and 7.1.2) by
adding IF parameters.

A.3.1 The ‘ ,6537.-G96; ’, ‘ ,6<84:96= ’, ‘ ,6=848435 ’ and ‘ ,3A64GF ‘ Directives

CMZ does not allow the redefinition of the same DECK or same KEEP within the same PATCH. For example,
the following construct would not work with CMZ:

W  ����Z@LK��A>��³(0L Y N t,. ^ �C:.�H���	�
�H,1"�G&��¬�����"�"(��&�4
W  ����Z@LK��A>��³(0L Y N t���. ^ �D:.�H���	�
�H,1"�G&��¬�����"�"(o�o,t�����&�4

The CMZ version of ‘ W Z����� ’ does not support the ‘ �,t ’, ‘  ,t ’ and ‘ X t ’ options. These options are skipped when
encountered. This means that it is not possible to have patch and/or deck directed sequences. All sequences
are global sequences, i.e. they are available to all decks in all connected CMZ files, any time during the CMZ
session. In CMZ a sequence definition is terminated by the next CMZ directive other than ‘ W .���[ ’, ‘ W �� �� ’
or ‘ W .��,� N ’. In PATCHY it is not allowed to have ‘ W .��,� N ’ directives in sequence definitions. If PATCHY
compatibility is required this feature should not be used.

The CMZ version of ‘ W .���[ ’ or ‘ W � �� ’ does not support the option ‘ X t ’ (except for ‘ X t��A,.�. ’).

A.3.2 The Directive ‘ ,6<8432 ’

In PATCHY the CMZ directives to delete a complete deck

W  ����RLQr�&����"�JL 4�&����"�JL x :
or a complete patch

W  ����RLQr�&����"�JL x�x�x�x L8O@:
are not supported. In PATCHY a complete deck can be deleted by ‘ W  ��,�7L pname L dname : ’.

A.3.3 The ‘ ,0/>AB4 ’ Directive

The ‘ W�^ .�� ’ directive is only supported via the � Y ��� X command for PATCHY backward compatibility reasons.
The CMZ version of ‘ W�^ .�� ’ does not support the option ‘ X t ’ (except for ‘ X t Y ��' Y \ Y�X ’). For more details see
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the PATCHY manual.

A.4 Creating your correction set

A.4.1 The ‘ 921Bù ’ CMZ command

Use the command ����� with the option ��' if the correction set has to be used by PATCHY on a file without CMZ
history records. In that case the ‘ x ���|AH,1=�
�	 6 ’ card is considered card 0 instead of the ‘ W  �,�Z ’ card.

A.4.2 Note on the ‘ 9.2 /�AB- ’ CMZ command

The command ��� Y . X (see section 4.14) with the option ��' gives a listing without the CMZ history records.
To have a listing without history records might be useful in case you want to check the positions where the
corrections in a PATCHY style cradle (without history records) will be applied. The line numbers on the
directives in such a correction file are off by at least two lines (this are the two default history records that are
added when importing a CAR file for the first time into CMZ, see section A.1.1) in case you don’t remove the
history records.

A.5 The ‘ �3������ ’ PATCH

The command � Y ��� X has been added to CMZ for PATCHY backward compatibility. With � Y ��� X it is possible
to set all control options and load all sequence definitions referenced via the pilot patch . � Y ��� X scans the
directory pilot patch for ‘ W�^ .�� ’ directives. If the ‘ W�^ .�� ’ directive has not the option ‘ X t Y ��' Y \ Y�X ’ set, the
patch and/or deck name(s) on the ‘ W�^ .�� ’ directive will be added to the pilot option list. Next, � Y �,� X will scan
all directories, of which the name occurs in the current pilot option list, for more ‘ W�^ .�� ’ directives. Also, all
sequence definitions found in the selected patches will be loaded into memory. Additional patches and decks
(i.e. pilot options) may be added to or removed from the option list by hand. Decks must be specified as
‘ e � f r���1���= p 4,���UT ’, while complete patches may be specified either as ‘ e � f r���15��= ’ or as ‘ e � f r���1���= p x ’.
Only one pilot patch or pilot option may be specified at a time. If no arguments are given, a list of all active
pilot options will be given (completely selected patches are listed as ‘ r���1���= p x ’). To clear all pilot options at
once from memory use argument : (please note that the sequence definitions stay in memory and should be
cleared with the .���[ ^ ���,��,. command, see the next section). The pilot options selected by � Y ��� X are used by
the commands �_ X ��A�� X , �����>�� Y �� and ��� Y \ with the ��� option.

NOTE

Before calling � Y �,� X you might have to set some machine dependent control option(s) to be able
to test ‘ Y N t ’ parameters on the ‘ W�^ .�� ’ directives. Check your CAR file.� Y ��� X scans all connected files sequentially in the order in which they were connected. Therefore,
the pilot patch should precede all patches in all files it refers to.

If you use option ��� all decks in the pilot option list will be used (for creating a pilot option list see section 4.7).
Option ��� may be followed by decklist or option �%\ , in which case the pilot options will be used as ordinary
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control options (like the options set by .��,���,� X ). Use option �%� only in this way when the patches or decks that
need to be recompiled were initially extracted with the ��� option (i.e. the ‘ Y N t ’ parameters may quote names
which are in the pilot option list).

A.6 The ‘ �3������ ’ command

� Y ���A X C “Name of patch containing +USE directives”  �tRI�ÇJI
Store all +USE directives in directory PILPAT in memory. All control options specified by +USE directives in
directory PILPAT and the patches referred to by PILPAT are stored in memory. Also all sequence definitions
(+KEEP directives) in the selected patches are stored in the sequence bank. Single decks can also be added
to the option list. If no argument is given all set pilot options are listed. Use argument . to clear all set pilot
options from memory. The options selected by PILOT are used by CXTRACT, CCOMPILE, CLIB and CTOT
with the -P option (see HELP CXTRACT, CCOMPILE, CLIB or CTOT). Use command SEQUENCE to see
which sequences are stored in the sequence bank. ATTENTION: PILOT scans all connected files sequentially
in the order in which they were connected. Therefore, the PILOT patch should precede all patches it refers to.
Command PILOT is mainly added for PATCHY backward compatibility.

�oD: � Y �,� X « $�=�
�/}�,3�3!
�r,1"�U
�&"$!$���1� Y �,� X : « ��3�����	?�,3�3!
�r�1"�%
�&"$¬��	�
����"���"
�	��� Y �,� X x ��r�
,33
 « $��%��&�r���1���= x A��������,�|�,
�	 W�^ .��?4���	����U1"��#���$��&,4���3�3zr���1���=���${	���,��	�	��4|1,
�#"�U�!1�=��
W�^ .��?4���	�����1"��#���$� Y �,� X r���1³( p 4,��T�- « �44� ��Z�-���&���A X (+1�
w1=��!� Y �,� X 
�r,1"�U
�&}3��$U1� Y �,� X �%r���1���=�) « 	����"
�#��|��A X �'�)w�	,
���1=��w� Y ��� X 
%r,1"�%
�&}3��$U1� Y �,� X �%r���1³( p 4,��T�-ð« 	����"
�#��|��A X ( p  ��Z�-|�	�
�� 1�=��w� Y ��� X 
%r,1"�%
�&}3��$U1
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Appendix B

H1 Software Organization with CMZ

by
A. De Roeck, G. Bernardi, S. Egli, G. Patel, C. Kiesling

H1 Collaboration, DESY, Hamburg.

This note contains a set of rules and recommendations for code management with CMZ in H1. In this note we
summarize the basic procedures used to develop and manage code with CMZ in the H1 collaboration.

Sections B.3 and B.4 give the detailed procedures and rules for using CMZ in H1. CMZ has such a degree of in-
trinsic flexibility that for large software communities the prescription of a number of rules for code management
is necessary. The rules are constructed in the spirit of the code manager requirements identified in section B.1.

It is of course likely that some items may be revised as our experience with CMZ evolves, or get updated in
order to exploit additional new features in future releases of the CMZ code manager.

B.1 Prologue

A source code manager should:

µ make sure that identical versions of the programs are available at all institutes of the collaboration;
µ allow to make frequent updates of the programs in a well organized way;
µ allow to unambiguously restore earlier versions of a program;
µ facilitate the work of the librarian, who is responsible for large programs to which many people contribute

code.

CMZ delivers these possibilities. Additionally it provides a pleasant and powerful environment for code devel-
opment. CMZ is self-documenting, so at any time you can find out how a command works by using the HELP
feature.

The CMZ code manager is in terminology strongly coupled to the former CERN code manager PATCHY. We
decided to keep the use of the PATCHY directives to a minimum. No pre-knowledge on, or earlier experience
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with PATCHY is required to use CMZ within H1 (but it helps of course). Users only need to get acquainted
with the PATCHY terminology, explained in next section of this document

B.2 CMZ Terminology

In CMZ the code is collected in files. The CMZ card image file (CAR file) correspond to the PATCHY card
image files. The following set of CMZ files is proposed for H1:

‘ '³( ^,X"Y � ’ general utility routines for H1
‘ '³(�. Y > ’ H1 simulation program (all modules)
‘ '³(G��,� ’ H1 reconstruction program
‘ '³(�. Y > X _ X ’ BOS text banks for the H1SIM program
‘ '³(G��,� X _ X ’ BOS text banks for the H1REC program

Other large programs (DISPLAY/GENERATORS/PSI...) will be organized in a similar way in the near fu-
ture. Additionally it is proposed to have also the CERN GEANT code in our management system, since H1
modifications are produced also for these libraries. The original CERN CAR file structure of this program is
kept.

In the future we also foresee a CAR file which contains installation jobs for the different H1 programs:

‘ '³( Y ��. X A,� ’ installation jobs for H1 programs

NOTE

CMZ File Names
All official H1 CMZ files must be defined with the same file names on all different sites.

A CMZ session is started by invoking the CMZ program (consult your local responsible) and by attaching one
or more files. A subdirectory structure emerges for each CMZ file as shown in Figure 3.1. A CMZ file consists
of a number of subdirectories (in PATCHY called PATCHES) which consist of logically related subroutines or
functions (DECKS). Special subdirectories will contain MACROs or BOS TEXT banks.

NOTE

Deck Content
A DECK consists of ONE complete routine or function, or ONE complete TEXT bank.

Each routine (DECK) in CMZ has a cycle number. An update of a routine will be saved with the same name in
the same directory but the cycle number is incremented by one. Thus all history is kept and the version of the
routine with the highest cycle is the one which was updated most recently.
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To show the BOS module structure of the code the subdirectories will have mnemonic names, e.g. for the
program ‘ '0(�. Y > ’ routines belonging to the modules ‘ *���A ’, ‘  Y * ’ or ‘ X � Y * ’ will be easily recognized through
the subdirectory names of the type ‘ *��A ����� X ’, ‘ *���A \,��>�� ’, ‘  Y * \,��>,� ’, ‘ X � Y * >~,�,� ’ etc...

The COMMONS etc., to be inserted in the FORTRAN code during expansion, will all be contained in one
PATCH for each CMZ-file. This PATCH will be named ‘filename >�A,�����. ’, e.g. for ‘ '³(�. Y > ’ it becomes
‘ '³(�. Y > >�A�����. ’. These COMMONS and other sequences to be inserted are defined in CMZ by so called
‘ W Z����� ’ cards. An example from the ‘ '³( ^�X"Y � ’ file is given:

W Z������@LE'³(Gv����@:��A��A�>�� X ��� h ��v����>_�t?F�OO i���%>�>���� p '³(Gv���� p ��v����RLK>���A>���. h �v�����>_ i Lnu����� XRh ��v,���>�_ iW Z������@LE'³(U�.�>AD:���%>�>���� p '0(U�.�>�A p ����v�� ^ �@L��,. Y >�. X LK�,. Y >���RL�� Y >�.%�,�± LK� ^ � Y �RL�� ^ ��� ^�X L�� ^ �� A N L Y ��A��,.�("L Y ��A��,.)7L Y ��A�� N �RLEZ���v���� X�'A���A,� X ��� x F X ¤�� Y �RL X ¤���� ^�X���%>�>���� p '³(U�.�>,) p�X ¤�� Y �RL X ¤���� ^�X
These sequences can be inserted in the relevant routines during expansion with the ‘ W .���[ ’ (or ‘ W � �� ’) directives
of CMZ. The usage of these directives is (almost) identical to the usage within PATCHY. To use the sequences
from the example above in the code the user has to insert into his routines the following lines:

W .���[JLK'0(Gv����C:W .���[JLK'0(U�.�>�AC:

As stated before it is proposed to limit the usage of the features of PATCHY to a minimum in H1, i.e. to make
use only of sequences and conditional flags. ‘ W�^ .�� ’ directives are not allowed and the PILOT feature will not
be used by H1. An exception to the rule are the CERN GEANT libraries; see below.

A file in CMZ is identified by its name and version number. The version number consists of three parts:

__D:B¤�¤ p u�u e.g. GEANT 3.13/05
CMZ 1.32/00

In CMZ terminology these different parts are called: the LEVEL (ZZ), the RELEASE (YY) and the VERSION
(XX).

A new VERSION is defined by XX.00/00, a new RELEASE is defined by XX.YY/00. Some examples: 2.01/00
is a new RELEASE of VERSION 2.00/00; the next release will be called 2.02/00. 2.02/03 is the third level of
the RELEASE 2.02/00, etc.

It is proposed to increment the LEVEL part when small improvements/changes and bug fixes are implemented.
The RELEASE part is incremented if significant changes have occurred or if a considerable amount of new
code has been included. The VERSION part is incremented if a general major step has been made (e.g. a
program where all bank formats have been changed) or a considerable clean-up of code has been carried out.
The VERSION number is not expected to change very often.

NOTE

Version Numbers
Only the master librarian is allowed to define version numbers for H1 CMZ files.
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When inspecting a CMZ directory you may encounter routines with a name in uppercase, and routines with a
name in lower case. The latter indicates that this cycle of the routine belongs to a well defined version number
of the program. When editing such a routine, the newly created cycle will have an uppercase name, since
it does not belong to a defined version number. The v�����. Y ��� command will change the case of the routine
automatically.

B.3 Responsibilities for Code Management

An important issue towards successfully developing and managing code in a large collaboration is the definition
of responsibilities for the code. In this Section we define the tasks of the MASTER LIBRARIAN, LOCAL
LIBRARIAN and PATCH RESPONSIBLE.

A MASTER LIBRARIAN will be appointed for each CMZ file: e.g. S. Egli for ‘ '0(�. Y > ’. Only the master
librarian is allowed to update the master library.

The MASTER LIBRARIAN has the right to make changes throughout the whole file, if he considers it neces-
sary. However he/she must inform the person responsible for this part of the code on the changes.

One person will be appointed for each subdirectory of a CMZ file; the so called PATCH RESPONSIBLE. This
person will in most practical cases be naturally connected with the subdetector/algorithm code contained in that
subdirectory. The patch responsible is responsible for the status of this part of the library at all times. Other
users should send their changes (after testing!) to the responsible for that part of the code. He/she collects and
evaluates the changes coming from the different users and forwards them to the master librarian. In practice,
the above scheme will often involve less people than it looks like at first sight!

Each institute of the H1 collaboration has to appoint a LOCAL LIBRARIAN who will be responsible for
collecting updates and installing the new versions of the CMZ files in the local computing area. This librarian
is the contact person for the master librarians of the different programs

B.4 Code Management with CMZ in H1

The Code Flow

The scheme for code exchange/update organization proposed for H1 is shown in Figure B.1. The different
operations are explained below (more details on the commands can be found in the Reference Manual.

Briefly the code flows as follows in the H1 collaboration: the master gets the updates from the various patch
responsibles and updates the master library. This new version of the program gets a unique version number:
XX.YY.ZZ.

NOTE

New Program Release
Each officially released state of a program must have a unique version number!

The master creates the update files which can bring the status of the libraries at external sites to the same status
as the master library.
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MASTER LIBRARIAN

MASTER LIBRARY

on the DESY IBM

LOCAL LIBRARIAN PATCH responsible

LOCAL LIBRARY

USER private

CMZ FILE

Delta files (COR; XX.YY/00)
or complete CAR files (CAR)

COPY or
CAR/ARC

Corrections
or new code

Delta files
(COR; XX.YY/ZZ)

.......

Figure B.1: Scheme for code exchange and update organization proposed for H1.
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As soon as a new installation is performed, all local librarians and all patch responsibles get an electronic mail
message that a new version is released and where the necessary updates or new CMZ files can be found on the
DESY IBM. For some CMZ files, like the ‘ '0(�. Y > ’ program there will be a copy of the master on the DESY
VAX, so that local librarians get the updates the way it is most convenient for them. The presence of a master
library on the VAX is no rule and depends on the master librarian. The messages on updates will also appear
on the newly installed pinboard H1SOFT on the DESY IBM. All users interested in getting information on the
evolution of the general H1 software should attach this pinboard to their checklist (ask any of the H1 software
gurus for help if you need it!)

NOTE

Transferring CMZ Files
DELTA-files work on line numbers in DECKS. Therefore, each local librarian of an outside lab
should check that his/her favorite technique of file transfer leaves the original line numbering of
the CAR file unchanged! Problems occur if e.g. during the transfer blank lines are deleted by the
transfer mechanism. In that case the original line numbering is destroyed!!

Local librarians have to get the new code from the IBM (or VAX), or in case of problems, may request to have it
sent over the network or by tape. The later will of course introduce delays! In case of a new RELEASE or new
LEVEL the updates consist of DELTA-files i.e. files which contain the difference between the new and a well
defined older version of the program (see below). In case of a new VERSION a complete new CMZ file will be
created in the form of a card image CAR file which has to be transferred. The local librarian installs the new
code and informs his user community. Users attach the local library and copy the PATCHES (or single routines)
of interest for their work. When they have finished (and tested!) their modifications the new code is sent to the
patch responsible. The latter has to make an update for his modified PATCHES and transmits the changes in the
form of a DELTA-file to the master.

In the following we will explain explicitly the procedures to be used for updates, installation etc.

B.4.1 Installing New CMZ Files

The local librarian installs the new code with the following commands:

½�����A X ���>,u,ª�����3���&����"�½!A���� �>,u,ª�����3���&����"�

where ‘ �>�u ����3��&����"� ’ can be ‘ '³(�. Y > ’, ‘ '³(G���,� ’, etc. The CMZ files must have the same names on all sites!!
These names are defined in section B.2.

B.4.2 Installing Updates

NOTE

Delta Files from the Master Librarian
The master librarian creates always DELTA-files with respect to the LEVEL 00 of the current
RELEASE of the file, i.e. with respect to the version number XX.YY/00.
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We call this the starting version.

The local librarian has to make an update of his CMZ-file in the following way: the local librarian puts himself
in the top directory of the CMZ-file. This is the directory you are normally in when you attach a CMZ-file; it is
the directory which shows you the subdirectory list. Then type the following commands, where file name is the
local name of the received update file:

½ ^ .�� ����3��ª%&����"�½ ^ � �A X � x
CMZ checks whether the starting version is available in the local library and makes the updates with respect to
the routines which belong to this version. The CMZ file gets automatically updated to the new version number.
If the starting version does not exist in the local library CMZ does not make an update and prints an error
message.

The librarian should always make updates from the top directory otherwise the version number of the local
file will not be updated. The proposed scenario of creating updates with respect to LEVEL 00 of the latest
RELEASE implies that the local librarian does not need to have all intermediate level updates to get the program
in the correct status: the librarian can step in any moment to update his local library to the official H1 status by
including the last available correction file. For example, to get the file to the status 2.01/15 it is not necessary
that the local library already contains 2.01/14, 2.01/13... since the received update contains ALL the changes
since the last RELEASE 2.01/00, and only this one needs to be present in the library.

Thus one avoids the danger of creating libraries which look the same as far as the last included updates are
concerned, but which are actually different because somebody has missed a file of corrections sometime! It also
means that if a large number of updates have been collected in the mailbox of the local librarian, before he gets
around of including them, he only needs to considers the last file.

B.4.3 Extracting Source Code from CMZ

In general the local librarian not only installs new CMZ files but also provides source code files or load libraries
for his local community. The following actions must be taken:

µ First, the necessary environment or purpose dependent flags must be selected which are used to steer the
expansion of the code. These are flags such as ‘  ��\ ^ * xx’, to steer certain debug options, or ‘ v�A�_ ’, ‘ Y \,> ’,
etc. to steer the selection of computer dependent code. An example for the relevant flags to be selected
should be provided by the master librarians for each program!
These flags are activated with the command:

½.��,���� X ��3��� �R:B�D: .��,��,� X vA�_
µ Secondly, the subdirectories containing sequences such as the COMMONS must be loaded with the com-

mand:
½.���[ ^ ���,��?$�H���4���	����U1�
�	���ª%&����"� �@:V�D: .���[ ^ ���,��w'0(�. Y >�ª%>�A,�����.

For some CERN programs, such as GEANT a PILOT PATCH needs to be activated which contains a
collection of selects. The usage of this feature is however not recommended for general software in H1!
The command to activate a PILOT PATCH is given by:

½�� Y ��� X $�H���4���	����U1�
�	���ª%&������ �@:B�C:Q� Y ��� X x *���A�� X



page 146 CMZ Reference Manual

To make life easier an installation sequence will be provided by the master librarians for each of the CMZ
files. For regular users of the software and for librarians it is advised to include the .��,���� X and .���[ ^ ���,��
commands in their ‘ �>�u�,��*����D:VZ ^ >�A,� ’file (see section B.5) such that the sequences and selects are loaded
automatically during the startup of each CMZ session.

The actual expansion of the code is done with the CMZ commands

½?.�� X 
%H,1r�H,1�ª�����3�%&����"�z� N �@:B�D: .�� X '0(�. Y >}� N½��_ x

The first command sets the file name of the fortran output stream. The second command creates the complete
file The code is now ready to be compiled.

It is possible to expand and create a load module or library directly from CMZ with the commands

½?.�� X 
%H,1r�H,1�ª�����3�%&����"�z��� �@:B�D: .�� X '0(�. Y >}���½���� x
�	 ½���� x

NOTE

Missing Sequences
During CXTRACT warnings on missing sequences may appear. Do not ignore these messages,
since they may indicate unresolved COMMONS, etc.

B.4.4 Code Development in CMZ

Experience on the several machines has shown that CMZ is not only a good source code management system,
but also a pleasant environment for program development. Several tools are provided to perform basic checks
of the newly developed software, such as compilation, undefined variable check, etc. Other useful features are
the *������ and N Y � commands, to locate strings or routines in the CMZ-file. The users are advised to consult
the reference manual for more details.

Additionally it allows to work directly with the unexpanded code and to expand it with simple CMZ directives,
when needed for testing.

Therefore we advise that all development should be done within a CMZ session. In the following we present
the basic rules for this option.

We call the CMZ-file installed by the local librarian the reference CMZ-file. Several users may attach these files
during a CMZ session at the same time, however:

NOTE

Local CMZ Files
Users are not allowed to edit directly the reference CMZ files.
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This can be easily realized on most machines by putting the CMZ files on the directory of the local librarian,
who has to deny write access to the other users.

The user will open his own private CMZ-file, copies complete PATCHES or single routines from the reference
CMZ-file into his private file, and then introduces his changes. To avoid confusion for later updates the user
should keep the original PATCH names in his private file!

It is recommended to release the reference CMZ file when it is no longer needed by the user!

NOTE

User Updates
Users must check that they start their work on the code from the most recent state of the program
(highest VERSION/RELEASE/LEVEL).

Users starting a major development project on a part of the code for which they are not responsible, must inform
the patch responsible!

The sequence of CMZ commands for code development may thus look like the following:
½�����A X ����=�=³(G	���� h �U	����1��zr���	5$�
�&��,3¬�>�u�����3�|/0��1�= ��=���&,����$ 1�
!'³(G���,� i
½�>�Z� Y � ��&�r�H�1 h �U	����1��|��A X �' §�§ ��&�rH,1@I�I �%&�4¬�"��T�����1?1=����H,	�	,��&,1�4���	,���U1�
�	� i
½ N Y ����=³(G	����|��� h ��1�1�����=�
�	"���"�G&��,3z���%3�w1�
 $���$U1����ð�G&�	,���4¬�"
4,� i½.���[ ^ ���,��,.?�%4,��&����"� h r�H,1?� ��?4,��5��&0��1"�U
�&"$w�G&,1�
{�"���"
�	��@«Q1=��3��1�1,��	�1/�
!4���	����U1"��#���$|��
�H�3�4w���!rH,1 ��&,1�
w1=���>�u�,��*����D:VZ ^ >�A,�¬����3�� i
½������¤��%Z pp =¥(G	���� p ��&�rH,1 p x p�p ��=�=¥(G	,��� p ��&r�H,1h ��
�r,�!1=�� ��
���r53��1,�?$�H���45��	����U1,
�	��}�G&�r�H,1!1�
1=���3
�����3?$�H���4���	����U1�
�	�� p�p ��=�=¥(G	,��� p ��&r�H,1@«��ZD6 4,
�&CIE1!	����"
�#,�|1=��!#���	�$,�U
�&w&�H�������	?�	�
��}1�=��	�
�H,1���&���$ i
½�� p�p ��=�=¥(G	���� p ��&�rH,1 h ��=���&,�,�|1�
w1=���$�H���4���	����U1�
�	����G&�r�H,1 ��&�1=��3
�����3!�5��3�}��=�=¥(S	���� i
½����,����A�.��|=³(G	���� h 	��,3����$��z1=��!���%3�|=¥(G	���� i
½� Y � h $�=�
�/?4���	����U1�
�	�� i
½��� Y�X 	,
�H,1"��&��,ª%&������ h �"��T��|1=�� ��=���&,����$w��& �!	�
�H�1"��&�� i
½��>�AZ�� h ��
���r0�%3�w��&�4��U	,����1���
���y���U1���
4��?
���1�=����=���&����4w	�
�H�1"��&���$ i

It is convenient to use the �>A�Z�� command in order to create or update the object libraries for subsequent
execution during the test phase. If sequences, such as COMMONS were changed during the update phase, all
those routines referencing the modified sequences will be expanded and compiled with these new COMMONS.
In case of doubt it is recommended to use the commands �����>�� Y �� and ��� Y \ (see manual) instead of ��>�A�Z�� .
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B.4.5 Corrections to the Patch Responsible or Master Librarian

Corrections are always sent to the MASTER librarian in the form of DELTA-files by using the ����� command
in CMZ.

NOTE

Delta-File Creation
The DELTA-files are always created by making the difference between the updated routines and the
version of the routines from which the code development started which should in practical cases be
the most recent state of the program.

This rule allows the patch responsible or master librarian to detect the original state of the code from which the
development started.

The procedure to make a DELTA-file is in general:

½ N Y ��?����3�"(¬���½����%�������v?o�oD:V��� p 2�2 p�p ���%3�"( p�p ����3���) � N 
�H,1�r�H,1�ª%&����"�

where ��� directs CMZ to compare only the DECKS available in ‘ ���%3��) ’, ��v?o�oD:B��� p 2�2 directs CMZ to com-
pare with a given version in ‘ ����3�"( ’, ‘ ����3�"( ’ is in this case the local reference library file, ‘ �5��3��) ’ is the user
file, � N 
�H,1rH,1 &����"� is the name of the DELTA-file to be created. It is of course possible to be more specific
and, instead of comparing CMZ files, to compare PATCHES or DECKS. In this case use the CMZ filename
syntax pp ����3��( p r���15��=¥( p 4����T0( as a directive.

In case the reference library state is part of the private library (e.g. for patch responsibles) the command to
create a DELTA-file simply is:

½����%� ��v o�oD:B�� p 2�2 ��A X �'�ª%&����"�w� N 
�H,1rH,1�ª%&����"�

where PATCH name is the name of the subdirectory for which this person is responsible. Instead of a PATCH name
it is also allowed to give an explicit list of subroutines (DECKLIST) instead. The filename is a mnemonic name
of the output file which will be sent to the master librarian.

NOTE

Sending Corrections
It is forbidden to send corrections to the master librarian which are made with respect to an older
VERSION of the file than the last one. In case updates w.r.t. an older LEVEL of the program, the
patch responsible must make sure that no clashes occur with the most recent status of the program!

B.4.6 The Role of the Master Librarian

Here we summarize the procedures for the master librarian:
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µ inform the patch responsibles on the deadline for sending code to be included in a new update of the
program: typically a few days before a new LEVEL increment and a week before a new RELEASE
increment. If the program is in a state where one or more new LEVELS are released per week, this rule
drops for the LEVEL part.

µ collect and check newly received code. Special attention must be payed to starting version number of the
created corrections, in case it is not the most recent one. Make changes to the code if it is considered
necessary.

µ install the new code and establish a new working program
µ define a new version number for the file
µ update the master library on the DESY IBM
µ create a DELTA-file (for new RELEASES and LEVELS) or a new CMZ file (for a new VERSION) The

DELTA-files are always made w.r.t. the most recent RELEASE of the program i.e. a version number of
the type XX.YY/00!

µ document the changes and current status of the program
µ inform the users community by e-mail and the pinboard H1SOFT

B.5 Remarks

B.5.1 Not recommended Features of CMZ

It is NOT recommended to:

µ to use the CMZ lock features
µ to end a CMZ session with QUIT (use EXIT instead)
µ to modify with different users the same CMZ file at the same time. Of course several users can attach the

same file to extract the relevant routines or use the MACROs
µ to overuse the SHELL command, which suspends CMZ and brings in the local command processor.
µ to give WRITE access to a large number of users on the locally installed library. It would be advisable

that only the local librarian is authorized to modify these libraries

B.5.2 The LOGIN File

General utilities and definitions will be put in the CMZLOGON.KUMAC file. This file is read in at the start of
each CMZ session. Typically it would contain:

µ the AUTHOR definition
µ to SELECT all COMMONS of all H1-CMZ files existing
µ to SELECT the machine (VAX, IBM...) dependent sequences
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Example on the DESY IBM:
A ^�X '��%�°IKA�3%����	�1! ��w��
�����T@I.��,� Y \,> X ¤����N Y �� :B'����A�O"(¥:V'³( ^�X"Y �w���.���[|'³( ^�X�Y ��ª�>�A�����.���,�!'³( ^�X�Y �N Y �� :B'����A�O"(¥:V'³(�. Y >w���.���[|'³(�. Y >�ª�>�A,�����.>���.�.�A�*�°IE~,�,�����>�� X �!'³(�. Y >! ���v�,������>��� X 6¢'³(�. Y >!A X�X A,�'�� @I.�� X I���� ] ����>� N Y ��|�����>� ,� h \��,.7LK*5��\,A��Z i ������A� ?��,*�> N v�.7I ���

B.5.3 CMZ Version Number Identification in FORTRAN Programs

All MAIN programs mastered by CMZ in H1 should contain the sequence ‘ v�����.,[[ ’, such that the CMZ version
number becomes available in the FORTRAN program. The version number should be printed by the program
during runtime and (in case of DATA output in BOS banks) stored in a BOS bank for later identification.

B.6 Epilogue

The recent experience with CMZ has shown that it is a useful tool for a code librarian. It should be however
clear that this tool is only a support for code management and that is can be only successful if it is used in an
intelligent way and with the necessary discipline. It cannot create order out of chaos. Therefore, to avoid major
clashes in software it will be still necessary that people obey the rules and communicate with each other if they
want to make a valuable contribution to the software.

B.7 Proposal for a Standard Installation-Patch in H1 CMZ-Files
by U. Berthon

B.7.1 General ideas

A patch P=$KUMACS should exist in every H1 cmz-file, where one can find, under standard names, everything
necessary for installation of the library and , if applicable, executables, documentation, etc. Initialisation of
machine-dependent flags, and also configuration of packages by cmz-selections should be done in a central
macro-file (cmzsys.kumac). The installation-decks will assume that this macro has been executed automatically
(via the new feature of a ‘cmzsys.kumac’, available in a comfortable way from cmz version 1.46/03 on). The
fact that the selection flags for configuration of the packages should be given in cmzsys.kumac leads to the
following rule:

Rule on the cmz-selection flags

If selection flags in different packages have the same name, they should also mean the same thing.
For example MOTIF-flag already used in LOOK and H1LOOK may be used in a different package
only if it means the same.
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B.7.2 Directory structure for Unix

We assume that

µ the H1-code is installed under one top-directory the name of which is given by the variable H1 ROOT
µ each package is situated in a subdirectory of this top-directory having its name : i.e. the name of the

cmz-file for a package is $H1 ROOT/¡name-of-the package¿/¡name-of-the-package¿.cmz Attention for
h1look-look and h1sim-h1geant this is not always true for the moment!

With additional conventions for doc and fortran files we assume:

cmz-files: $H1 ROOT/ £ soft 4 / £ soft 4 .cmz
doc : $H1 ROOT/man/cat1/ £ soft 4 .1
compilable files: $H1 ROOT/ftn
libraries: $H1 LIBS (rather than $H1 ROOT/lib, this allows transparent installation also on file sys-

tems with heterogenuous CPU-s)

B.7.3 Structure of the installation-patch

The patch P=$KUMACS contains the decks:

D=cmzlogon the cmzlogon macro
D=install a macro for installation of the library, help-files, macros and documentation (see example

in figure B.2)
D=makefile a makefile for UNIX-machines, a script for other machines, containing creation of binaries

or anything to be done outside cmz after creation of the library (see example in figure B.3)

NOTE

The decks D=install and D=cmzlogon are obligatory, D=makefile is not.

D=install and D=makefile are separated, since it is preferable not to do creation of library and the binaries in
the same step:

µ on some machines some part might need to be done outside of cmz
µ control in between the 2 steps might be wanted, for example adding the version-number to libraries etc

B.7.4 The cmzsys.kumac file

This file (see example in figure B.4), that can be automatically called at the beginning of a cmz-session with
cmz version 1.46/03 and higher, should handle the following:

1) set selection-flags for
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Figure B.2: Schema of an install macro
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Figure B.3: Example of a makefile (UNIX)
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µ general selections (for example the site-flag, the machine dependency will be handled by ’ sel $OS $MA-
CHINE ’ in the installation macro)

µ configuration of packages for the specific installation (examples: SEL NET for fpack, SEL MOTIF in
case LOOK and H1LOOK should be installed in MOTIF version)

Important remark

It is much more convenient to put the SEL-flags here and to use an install macro directly from the
cmz-file without any changes!! This means also that an installation macro should never start with
’SEL .’.

2) set options for FORTRAN and C compilation
(in order to be able to do this in one macro one needs version cmz 1.43 or higher)

B.7.5 How to handle machine dependency

For ‘install’ and ‘cmzlogon’ the aim is to have one single deck (and not many different decks more difficult to
maintain). Most of the machine dependent stuff is already handled in cmzsys.kumac. The rest, essentially the
name of files, can be handled by conditional KUIP macro-statements. There may also be conditional self-code
in case parts of the install-deck vary depending on SEL-flags for configuration of the package. This selfcode
will be interpreted, before execution of the ‘install’ macro (for example by cmz -install ...), according to the
selection-flags given in cmzsys.kumac.

Makefiles are necessarily different from one machine to the other, at least for UNIX-machines and all the others.
This will be handled by conditional selfcode.
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Figure B.4: Example of cmzsys.kumac (UNIX)
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directory
change, 31
listing a, 31 �� , 129 ������A� , 119

Domain/OS�m��2�3
��,
�&;:BTH%�"��� , 10
�� Y�X , 34, 81
edit

multiple invokations, see edit, multiple sessions
multiple sessions, 35

edit server, see kuesvr
editing a deck, 34���� �Z ^ >�A,� , 124��_��,� , 31, 102
execute file, 38��_ Y�X , 9, 93��_ Y�X > , 124
exporting

a CMZ file, 29
plain text, 31
SOURCE code, 30
Source code directly from a CAR file, 44

N Y �� , 28, 90
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file
connect a, 28N Y ��,�A,.�� , 37, 119

filename, 13, 25
change defaults, 37
extension:V����T , 29:<�S�51 , 39:<�S��2 , 28:B1�o�1 , 31

filename syntax
Unix, 7
VM/CMS, 8
VMS, 8N Y �� , 102

flogon, see p�] T�H��"����$ p ��3
��,
�&N ��� , 130N ��� X ��A� , 106
FORTRAN code

importing, 30N X ��� , 30, 106N ^ �,� X"Y ����. , 112
functions, 46
*���	�����,� , 126*,3
����,3 , 127*���%\,A,� p �����A X � , 123*���%\,A,� p  ��,�� X � , 123*���%\,A,� p�Y >����%� X , 123*���%\,A,� p � Y . X , 123*,� X ��ª�%&�4�ª Y N ª�*�� X � , 128*������ , 103

header template, see deck, header template
header template file, 39'�,�� , 111
help, on-line, 10
history, see command, history
history file, 43
history records, 27, 29, 131

author field of, 29, 131
default, 29, 131
listing of, 36'��. X ª�� Y�X ��� , 37, 117'��. X ª��A,*��� , 117'��. X ª.�'��,��� , 37, 118

Y N ª X '��� , 129
importing

a CMZ file, 29, 131
FORTRAN code, 30
plain text, 31
SOURCE code, 30

Include Files, 43

Y �� ���� X , 106Y &�4���	,���U1"�%
%& , 127
Z������ , 103
keep deck, see deck, keep
kuesvr, 35
KUIP

system functions, 46] >�A,��' Y ��� , 55] �. , 55Z ^³Y � p A,� Y A�. p A,� Y A�. p �����A X � , 115Z ^³Y � p A,� Y A�. p A,� Y A�. p  ��,��� X � , 115Z ^³Y � p A,� Y A�. p A,� Y A�. p � Y . X , 115Z ^³Y � p \ ^ *�������� X , 114Z ^³Y � p �� Y�X , 111Z ^³Y � p N ^ �,� X�Y ����. , 112Z ^³Y � p '��,�� , 111Z ^³Y � p Z ^³Y � p �� Y�X , 111Z ^³Y � p �A�. X , 112Z ^³Y � p >���.�.�A�*� , 112Z ^³Y � p .�� X ª.�'��%~ p A����,� Y ��A X5Y ��� , 116Z ^³Y � p .�� X ª.�'��%~ p \����A�Z , 116Z ^³Y � p .�� X ª.�'��%~ p ����� ^ >��,. , 116Z ^³Y � p .�� X ª.�'��%~ p  ,������A�� , 119Z ^³Y � p .�� X ª.�'��%~ p N Y ���A,.�� , 119Z ^³Y � p .�� X ª.�'��%~ p ',�. X ª�� YGX ��� , 117Z ^³Y � p .�� X ª.�'��%~ p ',�. X ª��A,*���� , 117Z ^³Y � p .�� X ª.�'��%~ p ',�. X ª.�'����� , 118Z ^³Y � p .�� X ª.�'��%~ p ��� Y � , 120Z ^³Y � p .�� X ª.�'��%~ p ���,�A���,ª. X ¤,��� , 118Z ^³Y � p .�� X ª.�'��%~ p ���,���U�� Y �* , 116Z ^³Y � p .�� X ª.�'��%~ p�X5Y > Y �,* , 116Z ^³Y � p .�'��,��� , 112Z ^³Y � p�^ .�A,*� , 111Z ^³Y � p ~,A Y�X , 112
�A\,�,� , 107�A�. X , 112�A�. X >���� X ' , see date, �A,. X >���� X '��� Y � , 120� Y \,��A��¤ , 40, 103
listing a CMZ file, see CMZ, file, listing a
listing a directory, 31
listing history records, 36�>��� �. , 36, 86
loading sequences in memory, 33
logical operations

with Y N t parameters, 18, 134
logon filesp] TH��"����$ p ��3�
���
�& , 28�m��2�3
��,
�&;:BTH%�"��� , 9
>�A,���� , 123
macro
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e x f , macro argument, 65
e O , fully qualified macro name, 65e 9 f , macro return code, 65
e ¤ f , macro argument number, 65
definition, 59
examples, 46
Flow Control, 66
special variables, 65
statements, 59, 60\,����A�Z�� , 60, 69�A�.�� , 60, 67 �� , 60, 67�,�,.�� , 60, 66���� ,�A,.�� , 67���� �Z ^ >�A,� , 60, 61��_��,� , 60, 61��_ Y�X > , 60, 62N ��� , 60, 68*�� X � , 60, 66
Y N , 60, 67Y N � X '��� , 60, 663�����,376 , 60, 66>�A,���� , 60, 61����_ X � , 60, 70� N�N ��������� , 60������������ , 60������������?����� X"Y � ^ � , 60���������������_ Y�X > , 60������������?*�� X � , 60�������������. X �%��> , 60��������A X , 60, 69��� X�^ �� , 60, 61, 62. X ����> , 60, 62
^ � X"Y � , 60~,' Y �� , 60, 69>A,���� p  �A X A , 122>A,���� p  �� N A ^ � X . , 122>A,���� p *����%\,A�� p *����U\�A,� p ���A X � , 123>A,���� p *����%\,A�� p *����U\�A,� p  ������ X � , 123>A,���� p *����%\,A�� p *����U\�A,� p�Y >���%� X , 123>A,���� p *����%\,A�� p *����U\�A,� p � Y . X , 123>A,���� p � Y . X , 121>A,���� p >�A,���� p  �A X A , 122>A,���� p >�A,���� p  �� N A ^ � X . , 122>A,���� p >�A,���� p � Y . X , 121>A,���� p >�A,���� p�X ��A,��� , 121>A,���� p .�¤�� X A_ p \,	��%&���=���&,� p ��A�.%� , 128>A,���� p .�¤�� X A_ p \,	��%&���=���&,� p *,� X ��ª�%&,4,ª Y N ª�*,� X � ,

128>A,���� p .�¤�� X A_ p \,	��%&���=���&,� p�Y N ª X '��� , 129>A,���� p .�¤�� X A_ p \,	��%&���=���&,� p �%��ªU�������%� , 129>A,���� p .�¤�� X A_ p  ���5�G&0�G1"�%
%&�$ p ���� �Z ^ >A,� , 124>A,���� p .�¤�� X A_ p  ���5�G&0�G1"�%
%&�$ p ��_ Y�X > , 124

>�A,���� p .�¤�� X A�_ p  �������&���1��%
U&"$ p >�A����� , 123>�A,���� p .�¤�� X A�_ p  �������&���1��%
U&"$ p ��� X�^ �� , 124>�A,���� p .�¤�� X A�_ p  �������&���1��%
U&"$ p . X ���> , 124>�A,���� p .�¤�� X A�_ p ��o�r,	��,$�$��%
U&"$ p A�	���1�=%�"�%1"�� , 125>�A,���� p .�¤�� X A�_ p ��o�r,	��,$�$��%
U&"$ p \�

,3����& , 125>�A,���� p .�¤�� X A�_ p ��o�r,	��,$�$��%
U&"$ p *,��	������� , 126>�A,���� p .�¤�� X A�_ p ��o�r,	��,$�$��%
U&"$ p .�1	"�G&�� , 126>�A,���� p .�¤�� X A�_ p �,
�
�r0�S&,� p \����A�Z,� , 130>�A,���� p .�¤�� X A�_ p �,
�
�r0�S&,� p  ,� , 129>�A,���� p .�¤�� X A�_ p �,
�
�r0�S&,� p N ��� , 130>�A,���� p .�¤�� X A�_ p �,
�
�r0�S&,� p ����_ X � , 130>�A,���� p .�¤�� X A�_ p �,
�
�r0�S&,� p ��������A X , 130>�A,���� p .�¤�� X A�_ p �,
�
�r0�S&,� p ~' Y ��� , 130>�A,���� p .�¤�� X A�_ p v��%	"�%�U�53���$ p *�3�
����,3 , 127>�A,���� p .�¤�� X A�_ p v��%	"�%�U�53���$ p�Y &�4���	�����1"��
�& , 127>�A,���� p .�¤�� X A�_ p v��%	"�%�U�53���$ p �HU������	,��4 , 126>�A,���� p .�¤�� X A�_ p v��%	"�%�U�53���$ p ����A� , 127>�A,���� p .�¤�� X A�_ p v��%	"�%�U�53���$ p .�' Y N X , 128>�A,���� p .�¤�� X A�_ p v��%	"�%�U�53���$ p .�r,�����%��3 , 127>�A,���� p�X ��A,��� , 121
making a directory, 45
matching sequences, 30>���.�.�A�*� , 112>�Z� Y � , 45, 93>���� X ' , see date, >���� X '>���v�� , 91
multiple CAR file, see CMZ, multiple CAR file

new cycle, see deck, new cycle, 35����_ X � , 130����_ X � , 70
notation, conventions, 4
number

of bytes per record, 28
of characters in compile option, 19, 134
of characters in deckname, 14, 20
of characters in patchname, 13, 19
of characters in sequence identifier, 22
of characters per line, 16
of decks per patch, 16
of multi-level sequence inclusions, 22
of records per file, 28
of simultaneous files, 13, 28�H�������	��4 , 126

����ª��������� , 129

patch, 16] ������� , 50] Z ^ >�A,��. , 54, 55] v�����. Y ��� , 50
identifier, see patch, name
name, 13, 25

length of, 13, 19
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number of decks in, 16
pilot patch, 137
sequence, 16

PATCHY, 5, 131
pathname, 13, 25

cycle number component, see deck, cycle num-
ber

deckname component, see deck, name
filename component, see filename
patchname component, see patch, name
root, 13� Y ��� X , 104

pilot patch, 137
prompt, 12

command
history, 12
number, 12� ^ �,*� , 92

[ N X"Y�X ��' , see sequence, identifier, [ N X"Y�X ���'
���A� , 35, 81, 127
reading a deck, see deck, browsing a
readonly mode, 28��,�A,���,ª. X ¤,��� , 118
recompile, see compile, 42��,������ Y �,* , 116��,*��_�� , 105��,���A�.�� , 28, 90�������A X , 130�� X�^ ��� , 124�>� Y � , 93
root, see pathname, root, 25��� ^�X"Y ���. , 107
.��,��,� X , 16, 18, 33, 75, 134, 136
sequence

definition, 16, 22
identifier, 22A ^�X '�[[ , 23 �A X ��[[ , 23[ N X"Y�X ���' , 23X"Y >���[[ , 23v�����.,[[ , 23v Y  �[�[ , 24
loading in memory, 33
matching, 30
multi-level inclusion of, 22
patch, 16.���[ ^ �������. , 22, 33, 75.�� X , 37, 77

set of decks, 27
all decks, 27
deck separator, 27

setting a version number, 49.�'��,��� , 9, 112.�' Y N X , 128
SOURCE code

exporting, 30
importing, 30

Source code
exporting directly from a CAR file, 44

source code directive, see directive.�r����,�U�,3 , 127. X A X , 93. X ����. , 107. X ����> , 124.�1�	"��&�� , 126
stripping of comments, see comments, stripping off.�¤��,�'����� Y u�� , 95

X A\�. , 105
template file, 39
text

exporting, 31
importing, 31X"Y >���[[ , see sequence, identifier, X"Y >���[[X"Y > Y ��* , 116

title deck, see deck, titleX �� �A�¤ , see date, X �� A�¤
top directory, 13X � ^ �' , 105
transfer of a CMZ file, 55X ����� , 108X�X ��� , 30, 95

^ �� �� N Y ���� , 109
Unix �m��2�3
��,
�&;:BTH%�"��� , 10�$�= , 12

environment variable�>�u��A,*��� , 35�>�u�.�¤�. , 10
filename syntax, 7^ �� �A X � , 52, 89

updating a CMZ file, 53^ .�A,*� , 111^ .�� , 52, 88
USE bank, 41, 52
username, see A ^,X '����
v�����. Y ��� , 49, 89
version number, 49

level part, 49
place of, 49
release part, 49
setting a, 49
version part, 49
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v����.,[�[ , see sequence, identifier, v����.,[�[v Y  �[�[ , see sequence, identifier, v Y  �[�[
viewing a deck, see deck, browsing a
VM/CMS�S�52�3
���
%&;:BTH������ , 10

filename syntax, 8
VMS�S�52�3
���
%&;:BTH������ , 10

environment variable�>�u ] �A,*��� , 35�>�u ] .�¤�. , 10
filename syntax, 8

~�A Y�X , 112~�' Y �� , 130
write permission, 28

X11 support, 35o1���	%� , 35
¤��. X ��� �A�¤ , see date, ¤���. X ���� �A�¤
zebra

RZ package, 13


