
















































































































































































































































































































































































































































































































































48.2. General Concepts 

48.2.1. Definitions 

• A file is "accessed" when it is opened. The name of the file is interpreted either by 
the host operating system or by LIB. 

• Each file must be "stored"; disk pages are required to store the information associated 
with each file. These pages may be either in a separate host file or in a subset of the 
pages of the base file of the library that contains the file. 

• A "host file" is a file stored in, and accessed through, the file system of the underlying 
operating system. 

• The "base file" of a library is a host file that, at a minimum, contains the directory 
structure for the library. The base file may also be used to store library files. 

• A "library file" is a file that is accessed through a library and may be stored either as a 
host file or within the base file of the library. 

• A library file is said to be "contained" in a library if it is accessed through the library, 
regardless of whether it is stored as a host file or stored within the library's base file. 

48.2.2. The Base File 

Each library is defined by a single host file, the base file for the library. This file always 
contains and stores the directory structure for the library and can optionally store files contained 
in the library. 

Each base file contains a structure that implements a tree-structured name space for accessing 
objects, much like the tree-structured name space implemented by the UNIX file system for 
accessing files. 

[The directory structure for a library is loaded from the library's base file into memory when 
the first library file contained in the library is opened, and kept in memory as long as any 
library file contained in the library is open. When all library files contained in the library are 

the directory structure is rewritten in the base file if any changes have been made to the 
library.] 
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The base file for a library is kept open as long as any library file contained. in the library is open 
and is closed when no library files contained in the library are open. Thus, the base file 
consumes only a single file handle. 

If the library files are stored within the base file, then no additional file handles are required to 
access these files. One file handle is required to access each library file that is stored in a host 
file. 

48.2.3. The Directory Structure 

A directory consists of a set of objects. Each object has a name and is either a library file or 
another directory. Each object may have multiple versions, but all versions of the same object 
must be of the same type. The top-level directory is known as the "root directory" for the 
library. 

Directories form a tree-structured name space. Objects are accessed by means of path names 
similar to those used in the UNIX operating system. A LIB path name consists of a sequence 
of directory names followed by an element name. The path name is interpreted by starting in 
the root directory and successively locating the directories named in the path. 

48.2.4. Library File Name Syntax 

Library files are accessed by means of a fully qualified name, as shown in Figure 48.2.4-1. 

The base file name must be enclosed. in matching parentheses. It must be a MAINSAIL file 
name, i.e., a string that could be passed to the system procedure "open". 

The closing parenthesis following the base file name must be immediately followed by the 
$devModBrk character (usually">"; see the "MAINSAIL Language Manual") and a path 
name. 

A path name always starts with a "/" and ends with a "/". A path name is composed of a 
sequence of elements, each of which names a directory. Each directory name may optionally· 
be followed. by a";" followed by a version number. Directories are separated by"/". 

A fully qualified name may contain a file name. The file name may optionally be followed by a 
version separated by a ";". 

Directory names and file names are case-insensitive, and are composed of any alphanumeric 
character followed by a sequence consisting of zero or more alphanumeric or punctuation 
characters (the allowed punctuation characters are".","+", and"-"). 
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(foo.lib)>/bar;3/baz;5/sample.msl;7 ,..,.. ,.. ,.. 

11 11 
+--+--+ 11 11 

I 11 11 
Base File Name ------+ 11 11 

11 11 
$devModBrk ---------------+I 11 

+----+------+I 
I I 

Path Name ----------------------+ I 
+---+----+ 

I 
Name ---------------------------------------+ 
Version -------------------------------------------+ 

Figure 48.2.4-1. Components of a Fully Qualified Name 

The special name " .. " names the parent directory of the currently connected directory and "/' 
names the root directory of the currently connected library (see Section 48.5.3). 

Some commands also accept"*" to mean all objects in a specified directory, although"*" has 
not been uniformly implemented in this version of LIB. 

48.2.S. Versions 

Each object in a library, including directories, can have multiple versions, just as files can have 
multiple versions under the V AXNMS and TOPS-20 operating systems. A version number is 
a positive integer that specifies a distinct copy of the object (different versions do not share the 
same contents in any way). 

A new version of a library file is created whenever the library file already exists and is opened 
for create, or is the destination for a "ADD", "COPY", or "REN~" command, or whenever 
a file is opened with the LIB device module and the create open bit is specified. 

A new version of a directory is created whenever the directory already exists and is the 
destination of a "MAKE", "COPY", or "REN~" command. 
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The number of old versions to keep may be specified on a per-directory basis by means of the 
"CREATE", "MAKE", or "KEEP" commands. 

For objects open for input, if the version number is omitted, the highest existing version 
number is used. 

48.2.6. Hard Delete Attribute 

Associated with each directory is the "hard delete attribute". If this attribute is set, deletions 
occur immediately, as under the UNIX opefll:ting system. If this attribute is clear, then 
deletions are deferred until the object is expunged, as under the TOPS-20 operating system. 

48.2.7. Storage of Objects 

Each library directory can have associated with it a host directory. H a host directory is 
associated with a library directory, then all library files contained in the library directory are 
actually stored in separate host files contained in the host directory. If a library directory has no 
host directory associated with it, then the library files contained in the library directory are 
stored within the library's base file. 

H library files are stored within the base file they are protected from independent manipulation 
by host operating system commands (such as the host operating system's delete or rename 
commands), but this may lead to very large base files since the base file must be big enough to 
hold the library files and the image of the directory structure. 

If the library files are stored as separate host files, they are not protected from independent 
manipulation by host operating system commands. This situation can lead to corruption of the 
library, but yields a small base file since the base file need be only large enough to hold the 
image of the directory structure. 

[Currently, library files stored as separate host files are stored in the host directory using a host 
file name of the form "z<x.xx>.lfi", where <xxX> is a unique pattern generated by LIB. Host 
files with names of this form must not be independently manipulated or library corruption will 
result. The format of the host file name is subject to change.] 

48.2.8. The "lparms" File 

LIB maintains a parameters file, called "lparms". This file stores definitions and other 
information from run to run. 
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If the host directory to which the user is connected when running LIB contains no "lpanns" file, 
then LIB looks for "lparms" on the user's home directory (as returned by the system procedure 
$homeDirectory). Then, if no "lpanns" file exists on either of these directories, LIB creates one 
on the host directory to which the user is connected when running LIB. 

LIB maintains definitions made with the "DEFINE" command in "lparms". LIB updates the 
"lparms" file whenever the "SA VE", "EXPUNGE", or "QUIT" commands are executed, or 
whenever LIB is disposed, or MAINSAIL exited. 

The user may explicitly edit "lparms" to add LIB commands to be executed whenever LIB is 
initialized. 

-248-

MAINSAIL Utilities User's Guide 



48.3. Device Module Interface 

Since LIB is a device module, the files stored in a library can be directly accessed by any 
MAINSAIL program through MAINSAIL's standard open procedure. If a library file is 
opened for create and the library's base file does not exist and no host file exists with the same 
name as the name of the new library's base file, LIB automatically creates the base file. 

[LIB does not currently support automatic creation of directories within a library; only the root 
directory is automatically created when the library's base file is created. All other directories 
must be explicitly created with the "MAKE" command. A future version of LIB may provide 
for automatic creation of directories.] 

To open a library file from a program, use the fully qualified name of the library file prefixed by 
"LIB", as shown in Figure 48.3-1. 

open(f,"lib(foo.lib)>/bar;3/baz;S/sample.msl;7",input); 

Figure 48.3-1. How to Open a Library File from a Program 

To specify that an existing application, e.g., the MAINSAIL compiler, use a library file, use the 
standard device module syntax as shown in Figure 48.3-2. 

compile (? for help) : 
libCfoo.lib>>/bar;3/baz;5/sample.msl;7<eol> 

Figure 48.3-2. How to Specify a Library File to an Application 

For example, Figure 48.3-2 shows a library file used as input to the MAINSAIL compiler. 
There is no need to "EXTRACT" the source file from the library before compiling it The 
output of the compiler could also be directed back into the library. This same syntax may be 
used to execute modules contained in a library. 

[In Version 12 of MAINSAIL, if you edit a library file with MAINEDIT while running on an 
operating system that does not support version numbers, MAINEDIT issues a bogus query: 
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"Replace existing file foo.msl;l (Yes or No): " 

You should normally answer yes to this query; LIB automatically creates a new version of the 
library file and does not replace the existing version. A future version of MAINEDIT may 
eliminate this bogus query.] 
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48.4. Program Interface 

48.4.1. doCommandslnFile and doCommandslnString 

BOOLEAN 
PROCEDURE 

BOOLEAN 
PROCEDURE 

doCommandsinFile 
(POINTER(textFile) userCmdFile; 
OPTIONAL POINTER(textFile) 

userLogFile; 
OPTIONAL LONG BITS ctrlBits); 

doCommandsinString 
(STRING userCmdString; 
PRODUCES OPTIONAL STRING 

userLogString; 
OPTIONAL LONG BITS ctrlBits) ; 

Table 48.4.1-1. doCommandsinFile and doCommandsinString 

[A module that calls doCommandsinFile or doCommandsinStting must include their 
declarations with the MAINSAIL directive shown in Figure 48.4.1-2. This directive may 
change or be eliminated in subsequent versions of LIB.] 

SOURCEFILE "msl:libhdr"; 

Figure 48.4.1-2. Accessing LIB's Program Interface 

Except for device module functions, all LIB functions are invoked by executing the commands 
specified in Section 48.5. Commands can be executed by calling either doCommandsinFile or 
doCommandsinString. 

Normally doCommandsinFile and doCommandslnS tring print LIB' s herald each time they are 
called. If the suppressHerald bit is set in ctrlBits, the printing of LIB' s herald is suppressed. 
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48.4.1.1. doCommandslnFile 

doCommandsinFile reads the commands from userCmdFile and writes its output to 
userLogFile. If these parameters are omitted, cmdFile and logFile are used instead. 
doCommandsinFile processes commands until it hits end of file on userCmdFile or encounters 
an error condition when userCmdFile is not cmdFile. It returns true if no errors were 
encountered, or false if any error was encountered and userCmdFile is not cmdFile. 

48.4.1.2. doCommandslnString 

doCommandsinString reads the commands from userCmdString and writes its output to 
userLogString. If userCmdString contains more than one command, each command is 
separated from the one following it by an eol. doCommandslnString processes commands until 
it exhausts userCmdString or encounters an error condition. It returns true if no errors were 
encountered, or false if any error was encountered. 

If useMemFiles is set in the ctrlBits parameter, the userCmdString is copied to a MEM file and 
then doCommandsinFile is called with this lVIEM file as userCmdFile and another lVIEM file as 
userLogFile. This provides a way for doCommandslnString to provide input to modules other 
than LIB that read input from cmdFile and write output to logFile. Upon return from 
doCommandsinFile, the contents of the userLogFile lVIEM file are converted to a string and 
produced as userLogString. 

doCommandslnString normally fails ifuserLogString approaches the maximum length of a 
MAINSAIL string. If windowUserLogString is set in the ctrlBits parameter, the userLogString 
is "windowed"; a message is prepended, then a sliding window approximately 32K characters 
long is maintained that shows the most recent characters written to userLogString (older 
characters are discarded). 

48.4.2. Exiting MAINSAIL and Disposing of LIB 

When the system procedure exit is called or when LIB is disposed, LIB must make sure that the 
base files of all open modified libraries are updated. 

When exiting, LIB waits until all final procedures have been called by MAINSAIL and then 
disconnects the source and destination directories, forces any open libraries closed, and updates 
the "lparms" file. 

In addition to the processing it does during exit, LIB must force close all library files that are 
open whenever LIB is disposed The actual information written to the disk for such files is 
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undefined. This also means that application programs that use library files may attempt to do 
1/0 on a file that was forced close by LIB. In general, disposing of LIB should be avoided. 

48.4.3. Library Integrity 

A library's base file is the ultimate repository for information contained in the library. During 
execution, however, LIB keeps the library's directory in memory. LIB writes file pages to the 
base file as necessary, but writes the directory to the base file only when the library is closed, 
when MAINSAIL is exited, LIB is disposed, or the "SA VE". "EXPUNGE". or "QUIT" 
command is executed. 

This means that if a library is modified, but MAINSAIL is aborted before the directory is 
written to disk, the modifications are lost. The prior contents of the library should be 
preserved, however, because LIB is careful about how it updates the disk. It writes file pages 
and new directories only to disk pages that contained no active information in the prior 
directory, and only after writing the new directory updates the library's header page to point to 
the new directory disk image. 
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48.5. LIB Commands 

All of LIB 's functions, except for device module functions, are implemented through 
"commands". Commands can be executed by calling either doCommandslnFile or 
doCommandslnString (see Section 48.4.1). 

Whenever a library file is specified in a command, it is specified by means of either a fully 
qualified name or a relative name that produces a fully qualified name when combined with the 
current directory connections. In general you should not include the "LIB" device module 
prefix when specifying library files in commands. 

In the following description of command syntax, the notation { s} means that s may either be 
omitted or specified exactly once. The notation { s} + means that s must be specified one or 
more times. 

48.S.l. Command Lines 

doCommandslnFile and doCommandslnString both process lines of text containing commands, 
arguments to commands, and switch values. Command lines are broken up into words 
separated by blanks. The first word of a command line must be an unambiguous specification 
of a command. In general, only enough of a command need be specified to distinguish it from 
all other commands, but is recommended that in non-interactive situations the whole command 
be used so that the future addition of commands does not make the partial command 
ambiguous. 

48.5.2. Switches 

Certain commands, e.g., "LS", accept "switches", which are modifiers to govern the detailed 
operation of the command. Switch values are specified as single characters, or pairs of 
characters, within a word that must start with the character"-". Case is ignored when 
interpreting switches. Switch words may appear as any word but the first on a command line 
and there may be multiple switch words on the same command line. [Switch syntax may 
change in future versions.] 

48.S.2.l. Mode Switches 

The switches shown in Figure 48.5.2.1-1 may be applied to any command. 
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Switch Value Meaning 
C Set confirmation mode for duration of command 
NC 

v 
NV 

Clear confirmation mode for duration of 
command 

Set verbose mode for duration of command 
Clear verbose mode for duration of command 

Figure 48.5.2.1-1. Mode Switches 

The "C" switch sets confirmation mode for the duration of the command regardless of the 
current confirmation mode setting. The setting of the current confirmation mode is unchanged 
after the command terminates. 

The "NC" switch clears confirmation mode for the duration of the command regardless of the 
current confirmation mode setting. The setting of the current confirmation mode is unchanged 
after the command terminates. 

The "V" switch sets verbose mode for the duration of the command regardless of the current 
verbose mode setting. The setting of the current verbose mode is unchanged after the 
command terminates. 

The "NV" switch clears verbose mode for the duration of the command regardless of the 
current verbose mode setting. The setting of the current verbose mode is unchanged after the 
command terminates. 

48.S.3. Connection Commands 

LIB supports the notion of "connecting" to a directory. Connecting to a directory eliminates 
the need to supply the full path name to access objects contained in the directory. LIB supports 
the idea of separately connecting the source and destination of operations, so that, for example, 
you can copy files from one directory (the source) to a different directory (the destination) 
without having to type the full path name of either directory. 

Whenever you connect to a library, that library's base file is opened. You cannot delete a 
library to which you are currently connected. 

The "CONNECT" and "CD" commands perform the same function. They connect both the 
source and destination directories to the directory s. If the connection succeeds, then the named 

-255-

MAINSAIL Utilities User's Guide 



CONNECT s 

CD s 
SRCCONNECT s 
DSTCONNECT s 
PWD 

Connect both source and destination to 
directory s. 

Same as CONNECT s. 
Connect source to directory s. 
Connect destination to directory s. 
Print current connections. 

Figure48.5.3-1. "CONNECT", "CD", "SRCCONNECT", "DSTCONNECT", and "PWD" 
Commands · 

directory is known as the "connected directory" and the base file containing such directory is 
known as the "connected base file". 

Ifs is omitted, the current connections of both the source and destination directories are 
disconnected. Ifs is specified, then it can be either a fully qualified name, or a relative name, 
of a directory. 

Any directory to which a connection is to be made must already exist, and be accessible, or the 
connection fails. Once connected, the associated library base file is left open until the 
connection is broken. 

The "SRCCONNECT" command operates the same way as the "CONNECT" command, but 
affects only the source connection. 

The "DSTCONNECT" command operates the same way as the "CONNECT" command, but 
affects only the destination connection. 

The "PWD" command prints the current source and destination connections. 

48.S.4. Definition Commands 

Because fully qualified names can become quite long, LIB supports the notion of a "logical 
name"; a (typically) short string that can be used in place of another (typically) longer string. 

The "DEFINE" command defines a logical name. When two strings are specified, the first 
string is defined to be a logical name with the value of the second string. Whenever LIB is 
parsing a library file name and finds that the initial portion of such a name is a logical name, 
followed by the character ":", the logical name and the ":" are stripped off and replaced by the 
logical name's definition. 
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DEFINE s t Use t whenever s: is used as a prefix. 
UNDEFINE {s}+ Cease applying s: as a prefix. 

Figure 48.5.4-1. "DEFINE" and "UNDEFINE" Commands 

If only one string is supplied, LIB prints the current definition (if any) of the logical name 
specified by the string. If no strings are supplied, LIB prints all logical name definitions. 

For example, if the command "DEFINE fl (foo.lib)>f' were given, then the name "fl:baz" 
would reference "(foo.lib)>/baz". Such definitions are saved in the "lparms" file. 

The "UNDEFINE" command undefines the logical name specified by the argument string(s). 

48.S.S. Directory Information Commands 

[The format and contents of the directory listing will likely change in future versions.] 

DIRECTORY {s}+ Print directory information for s. 
LS {s}+ Same as DIRECTORY {s}+. 

Figure 48.5.5-1. "DIRECTORY" and "LS" Commands 

The commands "DIRECTORY" and "LS" operate identically. They list directory infonnation 
about the file or directory s. 

48.S.S.l. Directory Information Command Switches 

In addition to the switches specified in Figure 48.5.2.1-1, the "DIRECTORY" and "LS" 
commands accept the switches shown in Figure 48.5.5.1-1. 

Normally "DIRECTORY" and "LS" produce a listing that contains only non-deleted objects. 
The "D" switch instead produces a listing that contains only deleted objects. 
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Switch Value 
D 
s 
L 

Meaning 
Select only deleted objects. 
Produce short listing. 
Produce long listing. 

Figure 48.5.5.1-1. "DIRECTORY" and "LS" Switches 

Normally "DIRECTORY" and "LS" produce a listing, e.g., Figure 48.5.5.1-2, that contains a 
single line of information per object. The "S" switch produces a short listing that gives only the 
name and version of each object. The "L" switch produces a long listing that contains virtually 
all of the information LIB has about each object. 

[All of the formats and information content of "LS" commands are subject to change.] 

ROOT;l 
bar;l 
sarnple.rnsl;l 

5:44:10 19-0ct-86 greg 
5:00:59 19-0ct-86 greg 
4:32:30 19-0ct-86 greg 

DSL 
DSL 
FTL 

3 
1 

3072 

Figure 48.5.5.1-2. Normal Listing Produced by "DIRECTORY" and "LS" 

The normal listing produced by "DIRECTORY" and "LS" contains for each object: 

• The name and version of the object. 

• The date, time, and user of the last modification of the object. 

• Attributes of the object. Figures 48.5.5.1-3 and48.5.5.1-4 show how to interpret the 
object attributes listed. 

The short listing produced by "DIRECTORY" and "LS", shown in Figure 48.5.5.1-5, lists the 
name and version of each selected object. 

The long listing shown in Figure 48.5.5.1-6 produced by "DIRECTORY" or "LS" includes the 
line produced by a normal "DIRECTORY" or "LS" plus a line showing the time, date, and user 
when the object was created, plus either a host directory name, for a directory object, or a host 
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12.3. Meaning 
D Indicates that this is a directory object. 

H Indicates that the hard delete attribute is 
set in this directory. 

s Indicates that the hard delete attribute is 
cleared in this directory. 

L Indicates that files created in this directory 
will be stored within the library's base file. 

H Indicates that files created in this directory 
will be stored as separate host files. 

The directory's size is indicated in terms of the number 
of files contained in the directory. 

Figure 48.5.5.1-3. Directory Object Attributes 

12.3. M~sning 
F Indicates that this is a file object. 

D Indicates that this is a data file. 
T Indicates that this is a text file. 

L Indicates that this file is stored within 
the library's base file. 

H Indicates that this file is stored in a 
separate host file. 

File sizes are listed in terms of storage units for 
data files, and characters for text files. 

Figure 48.5.5.1-4. File Object Attributes 

ROOT;l 
bar;l 
sample.msl;l 

Figure 48.5.5.1-5. Short Listing Produced by "DIRECTORY" and "LS" 
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file name, for a file object. For directories, "INF" is printed if the directory will keep infinite 
versions of objects, or a number indicating how many versions of objects are kept 

For directories, the host directory name tells where host files are created whenever a library file 
is created in the library directory. If omitted, library files created within the directory are stored 
as part of the library· s base file. 

For files, the host file name specifies where the library file is stored. If omitted, the library file 
is stored as part of the library's base file. 

ROOT;l 5:44:10 19-0ct-86 greg DSL 3 
INF 8:43:25 18-0ct-86 greg 

bar;l 5:00:59 19-0ct-86 greg DSL ·1 
1 4:32:15 19-0ct-86 greg 

sample.msl;l 4:32:30 19-0ct-86 greg FTL 3072 
4:32:29 19-0ct-86 greg 

Figure 48.5.5.1-6. Long Listing Produced by "DIRECTORY" and "LS" 

48.S.6. Library Creation Command 

CREATE s {t} Create a library with file name s. 

Figure 48.5.6-1. "CREATE" Command 

The "CREATE" command creates a new library with host file names. By default the root 
directory of the newly created library has the hard delete attribute cleared and will keep infinite 
versions. 

If t is not specified, files created in the root directory of s are stored within the library's base 
file. If tis specified, then it must be the full path name of a host directory in which LIB is to 
store files created in the root directory of s. 

"CREATE" fails if the library is already open, e.g., you are connected to a directory contained 
within it. 
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On operating systems that do not support version numbers, the user is queried for confirmation 
to overwrites ifs currently exists and confirmation mode is set (see Section 48.5.15.1). If the 
host file contains a valid object library, all objects contained in the library are expunged before 
the base file is overwritten. 

Switch Value Meaning 
H Set hard delete attribute in root directory 
S Clear hard delete attribute in root directory 

<n> Keep <n> versions in the root directory 
I Keep infinite versions in new directory 

Figure 48.5.6-2. "CREATE" Switches 

In addition to the mode switches specified in Figure48.5.2.l-l, the "CREATE" command 
accepts the switches shown in Figure 48.5.6-2. 

The "H" switch specifies that the root directory of the newly created library should have the 
hard delete attribute set. 

The "S" switch specifies that the root directory of the newly created library should have the soft 
delete attribute set. Since soft delete is the default, this switch is unnecessary, but is included 
for completeness and so that "CREATE" is parallel to "MAKE". 

A numeric switch value is treated as the number of of versions to keep in the newly created 
directory, while the "I'' switch value specifies that an infinite number of versions should be kept 
in the newly created directory. If neither a numeric switch nor an "I" switch is specified, the 
newly created directory inherits the number of versions to keep from its parent. 

Different versions of directories are completely separate objects; the sets of files in them are 
disjoint. 
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48.5.7. Directory Creation Commands 

MAKE s {t} 
MKDIR s {t} 

Make a new directory s on host directory t. 
Same as MAKE s {t}. 

Figure 48.5.7-1. "MAKE" and "MKDIR" Commands 

The "MAKE" and "MKDIR" commands operate identically. They create a new directory by 
the name of s. s may be either the full path name of a directory or a directory name relative to 
the current destination connection. 

If t is specified, then it must be the full path name of a host directory in which LIB is to store 
files created in s. If t is not specified, then the directory s inherits from its parent where to store 
files created ins. 

Switch Value 
H 
s 

<n> 
I 

Meaning 
Set hard delete attribute in new directory 
Clear hard delete attribute in new directory 
Keep <n> versions in new directory 
Keep infinite versions in new directory 

Figure 48.5.7-2. "MAKE" Switches 

In addition to the mode switches specified in Figure 48.5.2.1-1, the "MAKE" command accepts 
the switches shown in Figure48.5.7-2. 

The "H" switch specifies that the newly created directory should have the hard delete attribute 
set instead of inheriting this attribute from its parent directory. 

The "S" switch specifies that the newly created directory should have the hard delete attribute 
cleared instead of inheriting this attribute from its parent directory. 

A numeric switch value is treated as the number of of versions to keep in the newly created 
directory, while the "I" switch value specifies that an infinite number of versions should be kept 

-262-

MAINSAIL Utilities User's Guide 



in the newly created directory. If neither a numeric switch or an "I" switch is specified, then 
the ne~ly created directory inherits the number of versions to keep from its parent. 

48.5.8. Host File Manipulation Commands 

ADDTEXT s t 
ADDDATA s t 
EXTRACT s t 

Add host text file s as t. 
Add host data file s as t. 
From s, extract host file t. 

Figure 48.5.8-1. "ADDTEXT", "ADDDATA", and "EXTRACT" Commands 

The "ADDTEXT" command adds the host text files to a library under the name t by copying 
the host file to the library file. 

The "ADDDATA" command adds the host data file s to a library under the name t by copying 
the host file to the library file. 

The "EXTRACT" command extracts the library file s into the host file t On operating systems 
that do not support version numbers the user is queried for confirmation to overwrite t if t 
currently exists and the confirmation option is set (see Section 48.5.15.1). 

48.5.9. Object Copying Commands 

COPY s t 
CP s t 

Copy s to t. 
Same as COPY s t. 

Figure 48.5.9-1. "COPY" and "CP" Commands 

The "COPY" and "CP" commands operate identically. They create a copy of objects with the 
name t Ifs is a directory all objects in s are recursively copied. If an object named t of the 
same type already exists, a new version is created. 

Objects can be copied across directories and libraries. Objects cannot be copied to a host file. 
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The modify date, time, and user of the copied object are identical to that of the original object, 
but that the create date, time, and user are those in effect when the copy operation is performed 
(this means the modify date and time may precede the create date and time). 

48.5.10. Object Renaming Commands 

RENAME s t 
MV s t 

Rename s to t. 
Same as RENAME s t. 

Figure48.5.10-1. "RENAME" and "MV" Commands 

The "RENAME" and "MV" commands operate identically. They change the name of objects 
to be object t If an object name t of the same type already exists, a new version is created. 

Objects can be renamed across directories and libraries. Objects cannot be renamed to a host 
file. When an object is renamed across libraries it is equivalent to a copy followed by a delete. 
When an object is renamed within the same library, only the directory data structure is 
modified. 

The modify date, time, and user of the renamed object are identical to that of the original 
object, but that the create date, time, and user are those in effect when the rename operation is 
performed. 

48.S.ll. Object Removal Commands 

These commands remove objects from a library. 

DELETE {s}+ 
RM {s}+ 
DROP {s}+ 

UNDELETE {s}+ 
EXPUNGE {s}+ 

Mark s for deletion. 
Same as DELETE {s}+. 
Mark superfluous versions of s for 

deletion. 
Unmark s for deletion. 
Expunge s. 

Figure 48.5.11-1. "DELETE", "RM", "DROP", "UNDELETE", and "EXPUNGE" Commands 
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The "DELETE" and "RM" commands operate identically. They mark the objects for deletion, 
and if the directory containing s has the hard d~lete attribute set, expunge it as well. 

The "DROP" command deletes all versions of the object s except the highest-numbered 
version. [Future enhancements to LIB may make it necessary to retain certain older versions.] 
"DROP" does not expunge the deleted objects (unless they are contained in a directory with the 
hard delete attribute). 

If a "DROP" or "DELETE" is attempted on a non-empty directory, and the confirmation option 
is set, then the user is queried for confirmation before dropping or deleting the directory. 

The "UNDELETE" command unmarks the object s for deletion. This has an effect only if the 
directory containing s has the hard delete attribute cleared and if the object has not been 
expunged. 

The "EXPUNGE" command expunges the object s from the library. Expunging an object 
removes it completely from the library so that it can never be recovered. When a library file 
stored as a host file is expunged, the host file storing the library file is deleted. Objects are 
automatically expunged by the "DELETE", "RM", and "DROP" commands for directories 
which have the hard delete attribute set. 

The "DROP", "UNDELE'IE", and "EXPUNGE" commands accept"*" as an element name 
indicating "all". For example, the command "DROP foo/*" drops old versions of all objects 
contained in the directory "foo", whereas the command "DROP foo" drops old versions of the 
object "foo". [In a future release more general wildcards may be supported by these 
commands.] 

·4s.s.12. Deletion Control Commands 

These commands manipulate the directory attributes to control soft and hard delete. 

HARDDELETE s 
SOFTDELETE s 

Perform hard deletes within directory s. 
Perform soft deletes within directory s. 

Figure 48.5.12-1. HARDDELE'IE and SOFIDELETE Commands 

The "HARDDELETE" command sets the hard delete attribute for the directory sand expunges 
s. Subsequent deletions from s immediately cause an expunge on the deleted object. 
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The "SOFTDELETE" command clears the hard delete attribute for the directory s. Subsequent 
deletions from s mark the object for deletion, but not expunge it. An explicit "EXPUNGE" 
command must be given before the object is actually expunged from the library. Objects 
marked for delete may be recovered with an "UNDELETE" command, if it is given before the 
object is expunged. 

48.5.13. Version Control Command 

KEEP n {s}+ Keep n versions in directory s. 

Figure 48.5.13-1. KEEP Command 

The "KEEP" command modifies how many versions are to be kept in directory s. n must be 
either a number, in which case n versions are kept, or an initial substring of "INFINITE", in 
which case an inifinite number of versions are kept. If a number is specified, "KEEP" drops 
any versions in excess of this number. 

48.S.14. Save Command 

SAVE {s}+ Save library s. 

Figure 48.5.14-1. SA VE Command 

The "SA VE" command updates library base files with the current state of their memory­
resident directories and updates the "lparms" file. Ifs is specified, it must be the name of a 
library to be saved. Ifs is not specified, then all open modified libraries are saved. 

48.5.15. Mode Commands 

These commands affect the global operation of LIB; they control its "modes". 

-266-

MAINSAIL Utilities User's Guide 



48.5.15.1. Confirmation Commands 

LIB implements the notion of a "confirmation mode". When in confirmation mode, LIB 
queries the user for confirmation before performing operations that might be unintended by the 
user. For example, on operating systems that do not support version numbers for host files, 
when confirmation mode is set, the user is asked for confirmation before extracting a library 
into a host file that already exists. When confirmation mode is cleared, such an "EX1RACT" 
overwrites the existing host file without querying the user for confirmation. 

CONFIRM 
NOCONFIRM 

Set confirmation mode. 
Clear confirmation mode. 

Figure48.5.15.1-1. "CONFIRM" and "NOCONFIRM" Commands 

The "CONFIRM" command sets confirmation mode. This is the default. 

The "NOCONFIRM" command clears confirmation mode. 

48.5.15.2. Verbosity Commands 

LIB implements the notion of "verbose mode", which is the default. When verbose mode is set, 
LIB prints verbose information about what it is doing. This is useful for novice users and when 
performing potentially dangerous operations. When this mode is cleared, LIB suppresses much 
of the information it prints when in verbose mode. This is often useful for expert users. 
[Currently LIB produces the same output regardless of whether verbose mode is set or cleared.] 

VERBOSE 
NOVERBOSE 

Set verbose mode. 
Clear verbose mode. 

Figure 48.5.15.2-1. "VERBOSE" and "NOVERBOSE" Commands 

The "VERBOSE" command sets verbose mode. 

The "NOVERBOSE" command clears verbose mode. 
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48.5.16. Termination Commands 

QUIT 
EXIT 

Quit Object Librarian. 
Exit to the operating system. 

Figure48.5.16-1. "QUIT" and "EXIT" Commands 

The "QUIT" command quits LIBEX, returning to whichever module originally invoked 
LIBEX, e.g., MAINEX. 

The "EXIT" command quits LIBEX and exits to the operating system through the MAINSAIL 
system procedure. 

48.5.17. Input Redirection Commands 

The "READ" command tells LIBEX to read its commands from the file s. 

READ s Execute LIB commands contained in file s. 

Figure48.5.17-1. "READ" Command 

48.5.18. Module Execution Command 

The "EXECUTE" command executes an arbitrary MAINSAIL module using the system 
procedure $invokeModule. Accordingly, s can be either the name of a module or the name of a 
file containing the module, and "," can be appended to the name to enter MAINEX 
subcommand mode before executing the module. 

EXECUTE s Execute MAINSAIL module s. 

Figure48.5.18-1. "EXECU1E" Command 
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If MAINEX subcommand mode is entered, or if the executed module uses cmdFile and logFile, 
output is directed to logFile and input obtained from cmdFile, even if the "EXECUTE" 
command is issued from doCmdsinString. If doCmdsinString needs to supply information to 
be read by cmdFile, or record information written to logFile, then the useMemFiles bit must be 
set in the call to doCmdslnString. 

48.5.19. Maintenance and Diagnostic Commands 

These commands are primarily used by maintenance personnel and may change or cease to be 
supported in future versions without notice. 

STATUS Print LIB's status. 
PAGEMAP s Print a page map of library s. 
PAGESUMMARY s Print a page summary of library s. 
HEADER {s}+ Print library header page from host file s. 

Figure48.5.19-1. "HEADER", "PAGEMAP", "PAGESUMMARY", and "STATUS" 
Commands 

The "ST AWS" command prints a summary of Lffi 's status. Currently this information 
includes a listing of all open libraries and the number of references to each. "STAWS" also 
prints the current connections and current mode settings. 

The "P AGEMAP" command prints out a page map of the library s. The page map shows free 
pages, the pages occupied by the directory data structure, and the pages used for objects stored 
within the library's base file. 

The "PAGESUMMARY" command prints a short summary of page usage in the base file of 
library s, including the total number of pages, total number of free pages, number of trailing 
free pages, and number of pages occupied by the directory structure. The library s must not be 
open at the time the "PAGESUMMARY" command is given. 

The "HEADER" command prints the library header page from the host files. This information 
contains the consistency checking information LIB uses to make sure it has a base file as well 
as the major and minor MAINSAIL and LIB version numbers. 
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48.6. LIBEX 

LIBEX is a module used to invoke "doCommandsinFile(cmdFile,logFile)" from MAINEX. 
LIBEX is required because MAINEX unbinds the modules it executes after they finish 
executing. LIB should not be unbound after returning from doCommandslnFile because files 
might still be open that are using it as a device module. Thus, always invoke LIBEX from 
MAINEX; never directly invoke LIB from MAINEX. 

48.6.1. Sample LIBEX Execution 

Example 48.6.1-1 shows a sample execution ofLIBEX, followed by access to files within a 
library from the compiler. The example is explained in detail using the line numbers in the left­
hand columns. 

1. LIBEX is invoked from MAINEX. 

2. The user creates a library with a base file named "foo.lib". Since a no-confirm switch 
was specified, if a host file named "foo.lib" that is not a valid library base file already 
exists, it is overwritten. If a valid library base file named "foo.lib" already exists, all 
objects it contains are expunged and the library deleted. 

3. The user defines a logical name to reference the root directory of "foe.lib". 

4. The user connects to the root directory of foo.lib using the logical name "fl:". 

5. The user gets a directory listing of the root directory of "foo.lib". 

6. The user adds a host text file, "sample.ms!", to the root directory of "foo.lib" with the 
name "sample.ms!". 

7. The user saves all open modified libraries, at this point only "foo.lib". 

8. The user copies the library file, "sample.ms!", to itself. Since the root directory is 
keeping infinite versions, a new copy of "sample.msl" is created and the prior version 
retained 

9. The user makes a new directory, named "bar", in the root directory of "foo.lib". 
Since no switches were specified to the "MAKE" command, the new directory, "baz", 
inherits all attributes of the root directory of "foo.lib". 

10. The user connects to the new directory, "bar". 
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1 *l.ibex 
1 LIB: Version 1.2 Alpha Release (? for Help) 
2 LIB: Qr -nQ fQQ.lib<§Ql> 
2 Created library foe.lib 
3 LIB: Q.ef fl (fQQ.libl>L<eQl> 
3 Defined fl as (foe.lib)>/ 
4 LIB: QQ. fl;<siQl> 
4 Src connected to (foe.lib)>/ 
4 Ost connected to (foe.lib)>/ 
5 LIB: l~<§Ql> 

5 ROOT;l 13:35:15 ll-Mar-87 greg DSL 

6 LIB: add.t sample.msl sample.msl<eQl> 
6 Added text file sample.msl as (foo.lib)>/sample.msl;l 
7 LIB: save<eQl> 
7 Saved foe.lib 
8 LIB: QP sample.msl sample.msl<eol> 

0 

8 (foo.lib)>/sample.msl;l copied to (foo.lib)>/sample.msl;2 
9 LIB: make ;Qar<eol> 
9 Made directory (foo.lib)>/bar;l/ 

10 LIB: cd bar<eQl> 
10 Src connected to (foo.lib)>/bar;l/ 
10 Ost connected to (foo.lib)>/bar;l/ 

11 LIB: ls<eQl> 
11 bar;l 
12 LIB: ls .• <eQl> 
12 ROOT;l 

13:35:17 11-Mar-87 greg 

13:35:17 11-Mar-87 greg 
12 bar;l 13:35:17 11-Mar-87 greg 
12 sample.msl;2 13:35:16 11-Mar-87 greg 
12 sample.msl;l 13:35:16 11-Mar-87 greg 
13 LIB: cp .. Lsample 1 msl sample 1 msl<eol> 
13 (foo.lib)>/sample.msl;2 copied to 

(foo.lib)>/bar;l/sample.msl;l 
14 LIB: cd .. <eel> 
14 Src connected to (foe.lib)>/ 
14 Dst connected to (foe.lib)>/ 
15 LIB: drop<eQl> 
15 Marked (foo.lib)>/sample.msl;l for delete 

Example 48.6.1-1. LIB EX Execution (continued) 
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16 
16 
17 
18 
18 
18 
18 
18 
18 
18 

LIB: l~ -d~<~Ql> 

sample.msl;l 
LIB: ~x:g<~Ql> 

LIB: l~ -l<~Ql> 

ROOT;l 
INF 

bar;l 
INF 

sample.msl;2 

13:35:18 
13:35:15 
13:35:18 
13:35:17 
13:35:16 
13:35:17 

19 LIB: cp bar bar<eol> 

ll-Mar-87 greg 
ll-Mar-87 greg 
11-Mar-87 greg 
11-Mar-87 greg 
11-Mar-87 greg 
11-Mar-87 greg 

19 (foo.lib)>/bar;l/ copied to (foo.lib)>/bar;2/ 
20 LIB: ls bar<eol> 
20 bar;2 
20 sample.msl;l 

13:35:19 11-Mar-87 greg 
13:35:16 11-Mar-87 greg 

21 LIB: make -lh baz tm:g<eQl> 
21 Made directory (foo.lib)>/baz;l/ 
22 LIB: c:g sample.msl baz/sam:gle.msJ.<eol> 
22 (foo.lib)>/sample.msl;2 copied to 

(foo.lib)>/baz;l/sample.msl;l 
23 LIB: cp sampJ.e.msl baz/sample.msl<eol> 
23 Expunged (foo.lib)>/baz;l/sample.msl;l 
23 (foo.lib)>/sample.msl;2 copied to 

(foo.lib)>/baz;l/sample.msl;2 
24.LIB: ls -1 baz<eQl> 
24 baz;l 13:35:20 ll-Mar-87 greg 
24 1 13:35:19 11-Mar-87 greg 
24 sample.msl;2 13:35:20 11-Mar-87 greg 
24 13:35:20 11-Mar-87 greg 
25 LIB: pwd<eol> 
25 Src connected to 
25 Dst connected to 

(foe. lib)>/ 
(foo. lib)>/ 

Example 48.6.1-1. LIBEX Execution (continued) 
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26 LIB: execute compil<eol> 
26 MAINSAIL (R) Compiler 
26 Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 
26 XIDAK, Inc., Menlo Park, California, USA. 
26 compile (? for help): lib>sample.msl,<eol> 
26 > output lib>sample.um6<eol> 
26 > <eol> 
26 Opening intmod for $SYS from intlib(sys-um6.ilb)>sys-um68 
26 LIB(foo.lib)>/sample.msl;2 1 2 
26 Objmod for SAMPLE stored on LIB(foo.lib)>/sample.um6;1 
26 Intmod for SAMPLE not stored 
26 compile (? for help) : <eol> 
26 Back from compil 
27 LIB: execute lib>sample.um6<eol> 
27 Size of hash bucket: 131<eol> 
27 Next key to be hashed (eol to stop) : abc<eol> 
27 36 

Next key to be hashed (eol to stop) : <eel> 
27 Back from lib>sample.um6 
28 LIB: 

Example 48.6.1-1. LIBEX Execution (end) 

11. The user gets a normal directory listing of the directory "bar". 

12. The user gets a normal directory of the parent directory of "bar" (which is the root 
directory of "foo.lib"). 

13. The user copies the file "sample.ms!" from the parent directory of "bar" to the 
directory "bar" under the name, "sample.msl". 

14. The user connects to the parent of "bar". 

15. The user drops old versions of objects contained in the connected directory (which is 
the root directory of "foe.lib"). This marks the older version of "sample.ms!" for 
deletion. 

16. The user gets a long directory listing of files marked for deletion in the connected 
directory. This shows the older version of "sample.ms!" deleted in the prior step. 

17. The user expunges all files marked for deletion in the connected directory. This 
expunges the older version of "sample.ms!" marked for deletion in prior steps. 
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18. The user gets a long directory listing of the connected directory. This shows only one 
version of the text file "sample.ms!" and the directory, "bar". 

19. The user copies the directory "bar" to a new version of itself. This copy is recursive, 
so the new version of "bar" contains a copy of the text file "sample.ms!" contained in 
the prior version of "bar". 

20. The user gets a nonnal directory listing of "bar". 

21. The user makes a new directory, named "baz", in the currently connected directory. 
The user has specified switches to set the hard delete attribute in "baz", and keep only 
one version of objects contained in "baz". The user has also specified that files 
contained in "baz" be stored as separate host files in the host directory with relative 
host name "tmp". 

22. The user copies the text file "sample.ms!" to the new directory "baz". LIB has 
actually copied the contents of "sample.msl" to a unique file on the host directory 
"tmp". 

23. The user again copies "sample.ms!" to "baz". Since "baz" has the hard delete 
attribute set and is keeping only one version, the prior version of "sample.ms!" is 
automatically deleted and expunged. As a result, a new unique file on the host 
directory "tmp" has been created, a copy from the prior host directory made, and then 
the prior copy deleted from "tmp". 

24. The user gets a long directory listing of "baz", which shows that files contained in 
"baz" are stored in host directory with full path name of /tmp, and that the text file, 
"sample.ms!", contained in "baz" is stored in the host file "/tmp/z8327.lfi". 

25. The user asks that the current connections be listed. 

26. The user invokes the MAINSAIL compiler using LIB' s execute command. The user 
specifies as the source file the library file "(foo.lib)>/sample.msl'' and as the objmod 
file the library file "(foo.lib)>/sample.um6". After the compilation is done, the user 
quits the compiler and returns to LIBEX. 

27. The user then invokes the module contained in the library file, 
"(foo.lib )>/sample.um6". 
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48.7. Known Bugs and Problems in LIB 

The following problems exist in LIB: 

1. Because MAINSAIL's notion of file versions (as specified by "$attributes TST 
$hasFile Versions") is tied to the operating system's disk file characteristics, there are 
spurious "OK to overwrite existing file ... " messages generated when LIB is used on 
operating systems that do not support file versions (e.g., UNIX). In fact, LIB creates 
a new version of the file rather than overwriting the specified file, regardless of the 
host system's attributes, except in directories in which the hard delete attribute is set 
and in which only one version is kept. 

2. The MAINSAIL compiler's subcommand "OUTINTFILE" cannot specify the LIB 
device module because this subcommand uses the MAINSAIL $rename function and 
the $rename function cannot currently rename across device modules. 

3. Caution should be used when exiting MAINSAIL or disposing of LIB when there are 
open, modified, libraries. LIB attempts to preserve the integrity.of libraries, but there 
may be undetected circumstances that cause library corruption, particularly if LIB, is 
disposed when there are open library files. Try to close explicitly all library files 
before exiting MAINSAIL or disposing of LIB. 
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49. LINCOM, Text File Comparer 

Command line syntax: lincom {fileNamel {fileName2) )* 

LINCOM compares two text files and displays the differences between the files on a per-line 
basis. 

LINCOM accepts file names on the command line or prompts for the names of the two text 
files to be compared. If command line arguments are given, specify a comma after the second 
element of a pair to enter subcommand mode. If an odd number of file names are given on the 
command line, LINCOM prompts for the last fileName2. If no files are specified on the 
command line, LINCOM prompts with "Subcommands? (Yes or eol):". If "Y" (or "y") is 
typed in response to this prompt, LINCOM allows the user to set various options that control 
the comparison of the input files. The prompts displayed when the options are set are shown in 
Table 49-1. 

Name of output file for differences (eol for logFile) : 
Automatic continuation? (Yes or eol) : 
Max display lines (eol for 23) : 
Lines to look ahead (eol for 200): 
Nonblank lines to match (eol for 2) : 
Treat all blanks as significant? (Yes or eol) : 

Table 49-1. LINCOM Subcommand Prompts 

The differences between the two files are written to an output file. The default output file is 
logFile. 

The default for "Automatic continuation?" is "No". In this case, LINCOM prompts with 
"Continue? (eol or No):" after each difference it finds in the input files. If "Yes" is answered to 
the" Automatic continuation?" prompt, LINCOM lists all differences in the input files without 
prompting. 

"Max display lines" is the largest number of lines displayed at a single difference. If the 
difference is longer than the specified number of lines, LINCOM prompts with "There's more 
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of this difference ... want to see it? (eol or No):". If the user responds with <eol>, the remainder 
of the difference is shown; otherwise, LINCOM skips to the next difference. 

"Lines to look ahead" is the maximum number of lines scanned in order to resynchronize the 
input files when a difference is found. The default is 200. If LINCOM cannot resynchronize 
after finding a difference (i.e., the number of lines that differ exceeds the lookahead value), 
LINCOM prints the message "Lookahead insufficient to synchronize:" and continues. If <eol> 
is typed in response to the "Continue? (eol or No):" prompt, LINCOM doubles the lookahead 
value and continues. In this case, a message indicating that the lookahead value has been 
doubled is displayed. 

"Nonblank lines to match" is the number of nonblank lines that have to match before LINCOM 
considers the input files synchronized after finding a difference. The default is 2. Any blank 
lines between the matching nonblank lines must also match in order for LINCOM to consider 
the input files to be resynchronized. 

The default for "Treat all blanks as significant?" is "No". In this case, LINCOM ignores 
leading and trailing blanks and tabs when comparing lines, and treats other sequences of blanks 
and tabs as a single blank. If "Yes" is answered to the "Treat all blanks as significant?" prompt, 
two lines being compared must be exactly the same in order for LINCOM to consider them to 
match. 

When differences between two files are found, LINCOM prints an identification line for each 
file, giving the name of the file and the page and line number of the file followed by the .text 
that differs from the other file. After all the differences between two files have been reported, 
LINCOM prompts with "Compare more files? (eol or No):". 

Example 49-2 shows how to use LINCOM and what its output looks like. Since <eol> was 
entered in response to the "Subcommands" prompt, default values are used. · 

-277 -

MAINSAIL Utilities User's Guide 



MAINSAIL (R) Version 12.10 ('?.for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*lincom<eol> 
Input file 1 (just <eol> to stop): filel<eol> 
Input file 2: file2<eol> 
Subcommands?. (Yes or eol) : <eol> 
-------- f ilel page 1 line 37 --------------­
EN (aegis interface) m:aegis 
EN (aegis saveon) m:aegis.svn 

-------- f ile2 page 1 line 37 --------------­
EN (Aegis interface) m:aegis 
EN (Aegis saveon) m:aegis.svn 

Continue'? (eol or No) : <eol> 
-------- filel page 1 line 41 --------------­
EN (unix68 saveon) m:unix68.svn 
EN (unix68 interface) m:unix68 

-------- f ile2 page 1 line 41 --------------­
EN (unix68 interface) m:unix68 
EN (unix68 saveon) m:unix68.svn 
EN (Sun unix saveon) m:sun.svn 
EN (HP unix saveon) m:hpunix.svn 

Continue? (eol or No) : <eol> 
Input file 1 (just <eol> to stop): <eol> 

* 

Example 49-2. LINCOM Example 
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50. MAINEX, the MAINSAIL Executive 

Command line syntax: ( modName ( args} } 

MAINEX is the module that invokes user modules. Subcommands that govern the execution 
of the user module may be specified to MAINEX when a user module is invoked. 

If the MAINSAIL bootstrap does not specify a module to execute (see Section 35.2.5) and no 
command line is given, MAINEX prints a herald and an asterisk prompt when MAINSAIL is 
invoked. The user may then specify the name of a MAINSAIL module or the name of a file 
containing a MAINSAil., object module (or a comment if the line begins with the pound sign 
("#") character). The specified module is executed if it is found; otherwise, MAINEX informs 
the user that the module cannot be found and returns to the asterisk prompt. 

If the bootstrap command string or command line is not null, the command line is appended to 
the command string, and module names and their arguments are read, one module per line of 
the resulting string, until the string is exhausted. MAINEX examines the command line only 
when the executive starts execution; it does not examine the command line value resulting from 
each module's execution, so it is not possible for a module to cause another module to be 
executed by MAINEX by setting the command line and then returning to MAINEX. 

MAINEX executes a module by calling the MAINSAIL system procedure $invokeModule, 
which binds the module. Binding a module has the side effect of executing its initial 
procedure, which functions as the "main body" of the program. After execution of the module, 
MAINEX disposes the module's bound data section (but not the control section). MAINEX 
then prompts for the next module to be executed. Other module(s) brought into memory as a 
result of execution of the module specified to MAINEX are not automatically disposed. When 
MAINSAIL exits to the host operating system, the final procedure of each module that has not 
been disposed is executed. 

If the module to be executed already has a bound data section, and has not been compiled with 
the subcommand "UNBOUND" (see the "MAINSAIL Compiler Release Note, Version 12"), 
then MAINSAIL issues a message that the module could not be invoked. 

50.1. MAINEX Executive Dialogue 

Whenever MAINEX gains control, it identifies itself and prints a "*" prompt to the file logFile 
(initially directed to the user's terminal) indicating that it is waiting for input. MAINEX reads 
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its input from the file cmd.File, which is also initially directed to the operating system's primary 
input medium (usually the user's terminal). Figure 50.1-1 shows possible responses to the. 
prompt (these responses are displayed when"?" is typed). 

<eol> 
modName 
f ileName 

To end your dialogue with MAINSAIL 
To execute module modName 
To execute module in file f ileName 

To enter subcommand mode, end the line with a comma. 

Figure 50.1-1. MAINEX Commands 

If <eol> is typed in response to the MAINEX "*" prompt, control is returned to the calling 
procedure, which is usually the host operating system. 

Example 50.1-2 shows how to execute a module MYMOD. "MYMOD" is typed in response to 
the MAINEX "*"prompt. Case is ignored when a module name (but not a file name) is entered 
at the "*" prompt MYMOD is typically contained in an open module library (see Section 
50.2.25) or in a file of which the name is derived from the module name in an operating­
system-dependent manner. The search rules for object modules are described in the 
"MAINSAIL Language Manual". 

MAINSAIL {R) Version 12.10 {? for help) 
Copyright (c) 1984, 1985i 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*myMod<eol> 

(The module myMod executes to completion.) 

Example 50.1-2. Invoking a Module by Module Name 

If the input to MAINEX is not a valid module name, MAINEX assumes that it is a file name. 
For example, if the user types "mymod.xxx", MAINEX assumes this is a file name since it is 
not a valid module name (it is more than six characters and contains a period). In this case, 
MAINEX attempts to execute the object module contained in the file "mymod.xxx", as shown 
in Example 50.1-3. 
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MAINSAIL (R) Version 12.10 (? for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*mymod.xxx<eol> 

(The module in "mymod.xxx" executes to completion.) 

Example 50.1-3. Invoking a Module by File Name 

50.2. MAINEX Subcommands 

MAINEX subcommand mode is entered by ending a line with a comma(","). MAINEX 
prompts with ">" and waits for input. Table 50.2-1 lists the available MAINEX subcommands; 
a list similar to this is printed when"?" is typed to the">" prompt. 

Except in file names, case is ignored by MAINEX when interpreting subcommand input. In 
addition, only as much as is necessary to uniquely identify a subcommand need be typed~ 
Subcommand mode is exited by typing <eol> to the">" prompt. 

Mixed case is used in the subcommands to show the minimum permitted abbreviation of 
MAINEX subcommands. The uppercase portion of each MAINEX subcommand in mixed 
case is a sufficient abbreviation for that subcommand (as if the upperCase bit were given to 
cmdMatch). 

-281-

MAINSAIL Utilities User's Guide 



<eol> 

CHECKCONSISTENCY 

CLoseexelib f 
CLOSEINTLIB f 
CLOSEOBJLIB f 
CMDFILE f 
CONTROL INFO 
CSUBCOMMANDS f 

DEFINETIMEZONE s n 

DSTENDRULE s 

DSTNAME s 

DSTOFFSET n 

DSTSTARTRULE s 

ECHOCMDFILE 
ECHO if redirected 

ENTER ln tn 
ENTER ln 

Exit subcommand mode 

Check module interface consistency 
(default) 

Close objlib f for module execution 
Close intlib f for intmod access 
Close objlib f for objmod access 
Open file f as the new cmdFile 
Print coroutine, exception info 
Read subcommands from file f, if f 

exists 
s is name for time zone with GMT 

off set n 
Daylight savings time ends at time 

described by s 
Set name of local time zone used 

during daylight savings time 
Set daylight savings time off set from 

GMT 
Daylight savings time starts at time 

described by s 
Echo cmdFile, even if not redirected 
Echo redirected logFile and cmdFile 

I/O on tty 
Use true name tn for logical name ln 
Undo current ENTER for name ln 

Table 50.2-1. MAINEX Subcommands (continued) 
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EXEDEFAULT m ... 

EXEFILE m{=f} 
EXEFILE 
EXELIB m{=f} 

EXE LIB 
EXESHOW {m ... } 
FILE INFO 

GMTOFFSET n 
INTDEFAULT m 

INTFILE m{=f} ... 
INTFILE 

INTLIB m{=f} 

INTLIB 
INTSHOW {m ... } 
LOGFILE f 
LOOKUP ln 
LOOKUP 
MAP n 

MAP 
MEMINFO 
OBJDEFAULT m ... 

exeSearch: default search for m's 
objmod 

exeSearch: get m's objmod from file f 
exeSearch: search files before objlibs 
exeSearch: .get m's objmod from obj lib 

f 
exeSearch: search objlibs before files 
Show entries {form ... } in exeList 
Print file open, close, delete, 

rename info 
Set off set of local time zone from GMT 
intSearch: default search for m's 

intmod 
intSearch: get m's intmod from file f 
intSearch: search files before intlibs 

intSearch: get m's intmod from intlib 
f 

intSearch: search intlibs before files 
Show entries {form ... } in intList 
Open file f as the new logFile 
List the ENTER association for ln 
List all ENTER associations 
Print memmap every nth time it's 

changed 
Print memmap along with MEMINFO 
Print memory management info 
objSearch: default search for m's 

objmod 

Table 50.2-1. MAINEX Subcommands (continued) 
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OBJFILE m{=f} ... 
OBJFILE 
OBJLIB m{=f} ... 

OBJLIB 
OBJSHOW {m ... } 
OPenexelib f 
OPENINTLIB f 
OPENLIBRARY f 
OPENOBJLIB f 
RESPONSE 

SEARCHPATH r s 
SEARCHPATH r 
SEARCHPATH 
SETFILE m f 
SETFILE m 
SETFILE 
SETMODULE dn tn 

SETMODULE dn 
SETMODULE 
STDNAME s 

SUBCOMMANDS f 
SWAP INFO 
# s 

NOCHECKCONSISTENCY 
NOCONTROLINFO 
NOECHOCMDFILE 
NOECHOif redirected 
NOFILEINFO 
NOMAP 
NOMEMINFO 
NORESPONSE 
NOSWAPINFO 

objSearch: get m's objmod from file f 
objSearch: search files before objlibs 
objSearch: get m's objmod from objlib 

f 
objSearch: search objlibs before files 
Show entries {form ... } in objList 
Open objmod f for module execution 
Open intlib f for intmod access 
Same as OPENEXELIB f 
Open objlib f for objmod access 
Get user response to error messages 

Set searchpath for pattern r to be s 
Undo current SEARCHPATH for pattern r 
List all SEARCHPATHs 
Get module m from file f 
Undo current SETFILE for module m 
List all SETFILE associations 
Associate dummy module dn with true 

name tn 
Undo current SETMODULE for name dn 
List all SETMODULE associations 
Set name of local time zone used 

during standard time 
Read subcommands from file f 
Print module swap info 
a comment (for command files), sis 

ignored 

Turn off CHECKCONSISTENCY 
Turn off CONTROL INFO 
Turn off ECHOCMDFILE 
Turn off ECHOIFREDIRECTED 
Turn off FILE INFO 
Turn off MAP 
Turn off MEMINFO 
Turn off RESPONSE 
Turn off SWAP INFO 

Table 50.2-1. MAINEX Subcommands (end) 
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50.2.1. Long Subcommand Lines 

MAINEX allows long subcommand lines to be broken by terminating them with the 
continuation character(''\'' on all currently supported systems). If a subcommand line ends 
with the continuation character, the next line is treated as part of this line and the continuation 
character is subsequently discarded. 

The continuation character and the immediately following eol cancel each other out; they are 
not replaced with a blank or any or other character. This allows single words to be split across 
more than one line; e.g.: 

would be equivalent to the single line: 

search\ 
path 

searchpath 

Typically, lines are split at word boundaries, in which case users should be careful to include 
the space that separates the words where the split was made either right before the continuation 
character in the first line or as the first character of the second line. 

50.2.2. Search Rule Manipulation Subcommands 

The subcommands listed in Table 50.2.2-1 govern searches for intmods, non-executable 
objmods, and executable objmods. The tenns intSearch, objSearch, exeSearch, intList, objList, 
and exeList are defined and explained in the "MAINSAIL Language Manual". 

Any of the module arguments m shown in Table 50.2.2-1 may consist of a module name 
optionally followed by a dash and a target system abbreviation (e.g., "FOO-UIBM", "BAR­
VMS"). The initial default target for each subcommand is the host system. When a target 
appears in a subcommand argument list, it changes the default target to that system for the 
current module and the remainder of the argument list A null target system abbreviation 
specifies the host system (e.g., "BAZ-"). 

In the search rule subcommands, the prefix determines the type of search or list to which the 
subcommand applies: "INT" subcommands govern intSearches (or the intList), "OBJ" 
subcommands objSearches (or the objList), and "EXE" subcommands exeSearches (or the 
exeList). 
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Cornmand 
INTFILE 

OBJFILE 

EXEFILE 

INT LIB 

OBJLIB 

EXE LIB 

Arguments 
m{=f} 

m{=f} 

m{=f} 

m{=f} 

m{=f} 

m{=f} 

INTDEFAULT m 

OBJDEFAULT m 

EXEDEFAULT m 

INT SHOW 
OBJSHOW 
EXES HOW 
INTFILE 

OBJFILE 

EXEFILE 

INT LIB 

OBJLIB 

EXELIB 

{m ••• } 

{m ••• } 

{m ••• } 

Description 
intSearch: get m's intmod from 

file f 
objSearch: get m's objmod from 

file f 
exeSearch: get m's objmod from 

file f 
intSearch: get m's intmod from 

intlib f 
objSearch: get m's objmod from 

objlib f 
exeSearch: get m's objmod from 

objlib f 
intSearch: default search for m's 

intmod 
objSearch: default search for m's 

obj mod 
exeSearch: default search for m's 

obj mod 
show entries {form ... } in intList 
show entries {form ... } in objList 
show entries {form ... } in exeList 
intSearch: search files before 

int libs 
objSearch: search files before 

obj libs 
exeSearch: search files before 

obj libs 
intSearch: search intlibs before 

files (default) 
objSearch: search objlibs before 

files (default) 
exeSearch: search objlibs before 

files (default) 

Table 50.2.2-1. MAINEX Search List Subcommands Summary 
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50.2.2.1. "[INTIOBJIEXE][FILEILIB] ml{=fl} ••• mn{=fn}" 

For each mi, delete any entry for mi (for the target in effect) from the specified list, then add a 
new entry for the module mi, the file fi, for an individual file if the command suffix is "FILE" or 
a library if the suffix is "LIB", for the target in effect. For the "FILE" forms, if fi is omitted, use 
the default file name formed from mi and the target system. For the "LIB" forms, if fi is 
omitted, use the previous file name (fl must be specified). No spaces are allowed in "mi=fi"; 
the file names cannot have embedded spaces. 

50.2.2.2. "[INTIOBJIEXE]DEFAULT ml ••• mn" 

Remove any entry for the mi for the target in effect from the indicated list, thereby causing the 
default search to be in effect for the mi. 

50.2.2.3. "[INTIOBJIEXE]SHOW {ml ••• mn}" 

Show entries for the mi on the indicated list; if no mi are specified, show all entries on the list. 

50.2.2.4. "[INTIOBJIEXE]FILE" 

First try the default file; if that fails, search open libraries. This is not the default; the 
subcommand must be specified if files are to be searched before libraries. 

50.2.2.5. "[INTIOBJIEXE]LIB" 

First search open libraries; if that fails, try the default file. This is the default. 
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50.2.3. "CHECKCONSISTENCY" /"NOCHECKCONSISTENCY" 

The "CHECKCONSISTENCY" subcommand turns on interface consistency checking (as 
described in the "MAINSAIL Language Manual") when subsequent modules are bound. 
Interface consistency checking is on by default. 

The "NOCHECKCONSISTENCY" subcommand turns off interface consistency checking. 
Interface consistency checking remains off until the "CHECKCONSISTENCY" subcommand 
is given. Being able to turn off consistency checking is useful for a system that is "known" to 
be consistent (i.e., has been run many times) because it saves runtime, especially when modules 
have been swapped out since the consistency check must swap in all involved modules. If 
interface consistency checking is turned off, difficult-to-track errors may occur if module 
interfaces are actually inconsistent. 

50.2.4. "CLoseexelib <fn>" 

The "CLOSEEXELIB" subcommand closes the object module library file named <fn> for 
execution access (the list of objlibs open for execution is distinct from the list open for 
read/write access; both are global to the entire MAINSAIL session). <fn> may have been 
opened by a previous "OPENLIBRARY" subcommand or by the system procedure 
openLibrary. 

"CL" is a sufficient abbreviation of "CLOSEEXELIB". 

50.2.S. "CLOSEINTLIB <fn>" 

The "CLOSEINTLIB" subcommand closes the intmod library file named <fn>, so that it no 
longer plays a role in intmod searches conducted by the compiler, debugger, etc. <fn> may 
have been opened by a previous "OPENINTLIB" subcommand or by another program; the 
open intmod library list is global to the entire MAINSAIL session. 

S0.2.6. "CLOSEOBJLIB <fn>" 

The "CLOSEOBJLIB" subcommand closes the object module library file named <fn> for 
read/write access (the list of objlibs open for execution is distinct from the list open for 
read/write access; both are global to the entire MAINSAIL session). <fn> may have been 
opened by a previous "OPENOBJLIB" subcommand or by a MAINSAIL system program (e.g., 
the compiler). 
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50.2.7. "CMDFILE <fn>" 

The "CMDFILE" subcommand allows the user to redirect cmd.File. <fn> is the name of the file 
that is to become cmd.File. The "CMDFILE" subcommand takes effect as soon as subcommand 
mode is exited. Once in effect, a new line is read from <fn> whenever a module (including 
MAINEX) requests input from cmd.File. 

Example 50.2.7-1 shows an example command file and how the "CMDFILE" subcommand is 
used. MAINSAIL is invoked and cmd.File is redirected to the file "commands". When 
subcommand mode is exited, input to the compiler is taken from "commands". The module 
MODI is compiled with the "DEBUG" compiler option (consult the "MAINSAIL Compiler 
User's Guide" for a description of compiler options). The first <blank line> exits the compiler 
subcommand mode; the second exits the compiler. Note that a third <blank line> may be 
included to exit MAINSAIL, but this is not necessary. If input is requested from cmdFile but 
the end of cmdFile has been reached, then (unless the $noAutoCmd.FileSwitching configuration 
bit is set) the message "WARNING: Unexpected <eol> on cmd.File, switching to TIY" is 
displayed and cmd.File is automatically redirected to primary input. 

50.2.8. "CONTROLINFO" /"NOCONTROLINFO" 

The subcommand "CON1ROLINFO" causes messages to be written to "TTY" whenever a 
coroutine resumes or kills another, or whenever an exception is raised, propagated, or handled, 
or whenever a handler is invoked. "NOCON1ROLINFO" cancels "CON1ROLINFO". 

50.2.9. "CSUBCOMMANDS <fn>" 

The "CSUBCOMMANDS <fn>" subcommand works just like the "SUBCOMMANDS <fn>" 
subcommand, except that if the file named named <fn> does not exist, no error message is 
given. The "C" stands for "conditional"; the subcommand file is read only if it is present. 

50.2.10. "DEFINETIMEZONE s n" 

Define the time zone abbreviation s as representing n seconds west of Greenwich; in other 
words, n is the number of seconds to be added to the standard time in the local time zone to get 
Greenwich Mean Time. Ifs (which may be either one or two words) is also the name of the 
local standard or daylight time zone, then the "DEFINETIMEZONE" information is ignored. 
Use of this subcommand, unlike the other date and time MAINEX subcommands, does not 
cause $timeSubcommandsSet to become true. The time zone abbreviation is recognized by 
$dateAndTimeToStr. 
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Contents of a command file "commands": 

compil 
modl, 
debug 
<blank line> 
<blank line> 

MAINSAIL Session: 

MAINSAIL (R) Version 12.10 (? for 
Copyright (c) 1984, 1985, 1986, 1987, 

XIDAK, Inc., Menlo Park, California, 
*,<eol> 
>QmdFil~ QQmmanQ,~ 

><eQl> 

MAINSAIL (R) Compiler 
Copyright (c) 1984, 1985, 1986, 1987, 

XIDAK, Inc., Menlo Park, California, 

compile (? for help) : > > 
modl 1 

Objmod for MODl stored on ... 

compile (? for help): 

help) 
1988, and 1989 by 
USA. 

1988, and 1989 by 
USA. 

Example 50.2.7-1. Using the MAINEX Subcommand "CMDFILE" 

50.2.11. "DSTENDRULE s" 

See Section 50.2.14 for a description of "DSTENDRULE". 

50.2.12. "DSTNAME s" 

See Section 50.2.32 for a description of "DSTNAME". 
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50.2.13. "DSTOFFSET n" 

"DSTOFFSET n", where n is a long integer (without trailing "L") informs MAINSAIL: 

• If n is zero, that daylight savings time does not affect the local time zone. The 
"DSTSTARTRULE" and "DSTENDRULE" commands are ignored. 

• If n is non-zero, that n is the offset, in seconds, to be added to standard time to get 
daylight savings time when daylight savings time is in effect. In the United States, n 
is 3600L (one hour) in areas that have daylight savings time. 

If no "DSTOFFSET" command is specified, n is assumed to be zero. 

50.2.14. "DSTSTARTRULE s" and "DSTENDRULE s" 

The start and stop rules handled by the standard algorithm allow the starting and stopping times 
and dates for daylight savings time to be expressed as: 

• A month, 

• a day of the month expressed either as a numeric date or as a day of the week and the 
number of its occurrence, 

• and a time of day. 

In "DSTSTARTRULE s" and "DSTENDRULE s", sis a string containing the above 
information in the format: 

<month name> <weekday name> <occurrence> <time of day> 

or: 

<month name> <date of month> <time of day> 

<month name> is an unambiguous prefix of one of the twelve month names. <weekday name> 
is an unambiguous prefix of one the names of the seven days of the week. <occurrence> is "l" 
for the first occurrence of the named weekday in the month, "2" for the second, etc.; "5" or any 
greater number may be used for the last occurrence, since any given weekday never occurs 
more than five times in a single month. <date of month> is the day of the month; any number 
greater than the number of days in the month is treated as the last day of the month. <time of 
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day> is a time of day in any fonnat acceptable to the MAINSAIL system procedure 
$strToTime. 

Some sample values of s and their interpretations are: 

String Interpretation 
jan mon 5 12:30 12:30 P.M. on the last Monday in 

January 
JUNE SUN 2 0:00 Midnight on the second Sunday in 

August 15 7:30 p.m. 
April Sunday 5 2:00 

April Sunday 1 2:00 

October Sunday 5 2:00 

June 
7:30 P.M. 
2:00 A.M. 

April 
2:00 A.M. 

April 
2:00 A.M. 

October 

on the 15th of August 
on the last Sunday in 

on the first Sunday in 

on the last Sunday in 

"DSTSTARTRULE s" and "DSTENDRULE s" specify the rule for the starting and ending 
dates and times, respectively, of daylight savings time. "DSTSTARTRULE" specifies the time 
in standard time, and "DSTENDRULE" in daylight savings time; i.e., they are specified using 
the kind of time in effect before the time change. In northern hemisphere locations that adjust 
standard time in the winter (calling it "winter time"), or southern hemisphere locations 
adjusting standard time in the summer, the month in "DSTSTARTRULE" will be later in the 
year than in "DSTENDRULE". The algorithm deals with this situation correctly, applying the 
adjustment from late in one year through the early part of the next 

If "DSTOFFSET" is zero, "DSTST ARTRULE" and "DSTENDRULE" are ignored; otherwise, 
if "DSTSTARTRULE" and "DSTENDRULE" are not both specified, daylight savings time is 
assumed to apply throughout the year. 

50.2.15. "ECHOCMDFILE"/"NOECHOCMDFILE" 

The subcommand "ECHOCMDFILE" tells MAINSAIL to echo the contents of cmdFile to 
logFile (regardless of whether either is redirected). "NOECHOCMDFILE" turns off 
"ECHOCMDFILE". 
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50.2.16. "ECH Oifredirected" /"N OECHOifredirected" 

The subcommand "ECHOIFREDIRECTED" echoes logFile to "TTY" if logFile is not "TIY", 
and cmdFile to logFile if cmdFile or logFile is not "TTY". "ECHOIFREDIRECTED" may be 
abbreviated to "ECHO". "NOECHOIFREDIRECTED" turns off "ECHOIFREDIRECTED". 

50.2.17. "ENTER <In> <fn>" 

The "ENTER" subcommand associates logical name <ln> with file name <fn>. Whenever a 
file open is performed using the name <ln>, the name <fn> is used instead If <fn> is not 
specified, any previous association for <ln> is broken. 

In Example 50.2.17-1, whenever "(data file)" or "eparms" is opened, the file name "datal" or 
"realEparms" is used. Note that <fn> is taken to be the last sequence of characters that does not 
contain any blanks so that any sequence of characters, including blanks, can be associated with 
a file name. Here, " (data file)" is associated with file name "datal ", and "eparms" is associated 
with the file name "realEparms". 

MAINSAIL (R) Version 12.10 (? for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*m.<eol> 
>enter (data file) datal<eol> 
>enter eparms realEparms<eol> 
><eol> 

Example 50.2.17-1. Using the MAINEX Subcommand "ENTER" 

This command allows flexibility in file names without modification of source code. For 
example, a given module can run on several machines without modification even though file 
name formats across those machines may differ if a logical name is used in the call to open and 
an "ENTER" is used to associate that logical name with the actual file name. XIDAK logical 
names are surrounded by parentheses. It is suggested that users adopt a different convention 
for logical names, so as to avoid conflict with XIDAK logical names. 

A logical file name with embedded blanks cannot be used as arguments of commands to some 
MAINSAIL utilities (e.g., a library file name in a MODLIB command). 
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50.2.18. "FILEINFO" /"NOFILEINFO" 

The "FILEINFO" subcommand causes a message to be written to "TIY" each time a file is 
opened, closed, deleted, or renamed. It may be useful for debugging. "NOFILEINFO" turns 
off "FILEINFO". 

50.2.19. "GMTOFFSET n" 

"GMTOFFSET n", where n is a long integer (without trailing "L") informs MAINSAIL that n 
is the number of seconds to be added to the standard time in the local time zone to get 
Greenwich Mean Time. For example, in the Pacific Time Zone, "GMTOFFSET 28800" would 
be appropriate, since 28800 = 7 * 3600, and Pacific Standard Time is seven hours behind 
Greenwich Mean Time. Standard time zones east of Greenwich should express n as a negative 
number; e.g., in France use "GMTOFFSET -3600". 

Ifno "GMTOFFSET" command is specified, n is assumed to be zero. 

50.2.20. "LOGFILE <fn>" 

The "LOGFILE" subcommand allows the user to redirect logFile. <fn> is the name of the file 
that is to become logFile. The "LOGFILE" subcommand takes effect as soon as subcommand 
mode is exited. Once in effect, all output to logFile is redirected to <fn>. 

Example 50.2.20-1 shows how the "LOGFILE" subcommand is used. MAINSAIL is invoked 
and logFile is redirected to the file "log". When subcommand mode is exited, the compiler 
writes its prompt to the file "log" and reads its input from cmdFile. If cmdFile is primary input 
(usually the terminal), as in this example, the user must enter commands, but no prompts are 
displayed. "sample<eol>" tells the compiler which module to compile, and <eol> exits the 
compiler. The second <eol> is needed to return to the operating system. 

S0.2.21. "LOOKUP <In>" 

The "LOOKUP" subcommand causes the association for logical name <In> to be displayed if 
there is one. If <In> is not specified, the values of all logical names are specified. 

-294-

MAINSAIL Utilities User's Guide 



MAINSAIL Session: 

MAINSAIL (R) Version 12.10 (? for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*compil.<eol> 
>logFile log<eol> 
><eol> 
sample<eol> 
<eol> 
<eol> 

Contents of logFile "log": 

MAINSAIL (R) Compiler 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 

compile (?for help): Opening intmod for $SYS ... 

sample 1 ... 
Objmod for SAMPLE on sample-<sys. abbrev.>.obj 
Intmod for SAMPLE not stored 

compile (? for help): 

Example 50.2.20-1. Using the MAINEX Subcommand "LOGFILE" 

50.2.22. "MAP n"/"NOMAP" 

The "MAP n" subcommand causes a memory utilization map to be displayed periodically. The 
map consists of one or more lines, each consisting of a hexadecimal number followed by 
sequence of characters. Each character corresponds to a MAINSAIL memory page, and the 
hexadecimal number at the beginning of the line is the first address of the page corresponding 
to the first map character of the line. The integer "n" governs the frequency with which the 
map is displayed. The larger "n" the less frequently the memory map is displayed (an "n" of 1 
produces the maximum display frequency). Table 50.2.22-1 lists the characters displayed in a 
memory map and their meaning. 
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The "MAP" subcommand allows the user to evaluate a program's memory consumption. This 
is most useful on computers with a small address space where memory is at a premium. 

~ Page T~e 
Free 

c Control 
B Static 

b Free Static 
s String 
D Data 

:us.a 
Available for allocation 
Contains (part of) a control section 
I/O buffer or other static structure, 

or not allocated by MAINSAIL 
Free page in static page pool 
String space 
MAINSAIL chunks (arrays, records, data 

sections) 

A lowercase character (except "b") indicates a 
continuation of a data structure or group of data 
structures. For example, if a control section extends 
across three pages, it appears in the page map as "Ccc"; a 
series of contiguously allocated data pages might appear 
as "Dddddd". 

Table 50.2.22-1. Memory Map Display Characters 

The "MAP" subcommand with no argument produces a memory map of the same format as 
produced by the other form of the "MAP" subcommand. However, maps are printed only 
immediately before and after each event printed out by the "l\.1El\1INFO" subcommand. This 
subcommand automatically turns on the "l\1El\1INFO" subcommand. 

"NOMAP" turns off a previous "MAP" command. 

50.2.23. "MEMINFO" /"NOMEMINFO" 

This subcommand causes a message to be printed when various memory management events 
occur: garbage collections, asking the operating system for more memory, and so forth. The 
messages produced are either self-explanatory or of interest only to XIDAK personnel. The 
information printed may vary from release to release. "NO:MEMINFO" turns off 
"MEMINFO". 
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50.2.24. "OPenexelib <fn>" 

The "OPENEXELIB" subcommand opens the object module library file named <fn> for 
execution (the list of objlibs open for execution is distinct from the list open for read/write 
access; both are global to the entire MAINSAIL session). 

"OP" is a sufficient abbreviation of "OPENEXELIB". 

50.2.25. "OPENLIBRARY <fn>" 

"OPENLIBRARY" is equivalent to "OPENEXELIB ". 

50.2.26. "OPENINTLIB <fn>" 

The "OPENINTLIB" subcommand opens the intmod library file named <fn>, so that it plays a 
role in intmod searches conducted by the compiler, debugger, etc. The open intmod library list 
is global to the entire MAINSAIL session. 

50.2.27. "OPENOBJLIB <fn>" 

The "OPENOBJLIB" subcommand opens the object module library file named <fn> for 
read/write access (the list of objlibs open for execution is distinct from the list open for 
read/write access; both are global to the entire MAINSAIL session). 

50.2.28. "RESPONSE" /"NORESPONSE" 

When "RESPONSE" is in effect (default), errMsg prompts for a user response if the raised 
$systemExcpt is not handled (except when the "warning" bit is set in ctrlBits). When 
"NORESPONSE" is in effect, errMsg never prompts. 

50.2.29. "SEARCHPA TH" 

TEMPORARY FEATURE: SUBJECT TO CHANGE 

The "SEARCHP ATH" command has the form: 
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SEARCHPATH f fl f2 ... fn 

where f is a pattern to be matched to a file name, and the fi are file name specifications which 
are to be used in place of the original file name. Whenever a file is opened, MAINSAIL looks 
through the list of current searchpath specifications (from most recently added to least recently 
added), and if the file name matches the pattern f, then it processes each fi in the sequence 
given by substituting the wildcard characters in fi and attempting to open an existing file named 
by the resulting string. If such an open succeeds, the procedure open returns the file so opened; 
if no such open succeeds, the procedure open returns false (if errorOK is set) or prompts for a 
new file name (if errorOK is not set). 

If a file name matches more than one pattern in the list, the most recently added matching 
pattern is checked first, then older matching patterns. 

If the "f' part of a pattern is the same as a pattern already on the list, then the entry for that 
pattern is removed from the list, and the new entry added to the head of the list 

f may contain any number of asterisks as wild card characters. "*" matches any sequence of 
zero or more characters. The fi may contain any number of replacement specifiers of the form 
"*n", where n is a positive integer, e.g., "*l", "*10". A replacement specifier "*n" is replaced 
with the string that matched the nth"*" inf (numbered from the left as 1, 2, .•. ;if n is greater 
than the number of wildcards in f, "*n" is replaced with the null string). "*" in an fi not 
followed by a digit is treated as "* 1 ", which is a useful short form since there is often just one 
"*"inf. 

If no fi are specified, the searchpath associated with the pattern f is removed. 

The backslash character, '\", may be used in for an fi as an escape character to indicate that the 
next character is not to be treated specially (such \'s are discarded). For example, if"*" is to 
appear as a normal character it must be written as'\*"; "*2" followed by "34" must be written 
as "*2\'34" since "*234" means that the 234th wildcard match is to be substituted. '~'must be 
written as '\\". '\" as the last character in for an fi is treated as the character ·~·; i.e., the 
backslash character may not be used to escape a space or tab character. 

For example, if the command: 

SEARCHPATH * * *.msl /usr/john/*.msl /x/*.msl 

is given, open attempts to open every file first with the specified name, then with the specified 
name followed by ".msl", then with the specified name preceded by "/usr/john/" and followed 
by ".msl", and finally preceded by "/x/" and followed by ".msl". 

If the command: 
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SEARCHPATH *-before-*.* *1-after-*2.*3 

is given, then open replaces the file name "foo-before-upgrade.txt" with "foo-after-upgrade.txt". 

The command: 

SEARCHPATH \*-\*.txt star-star.txt 

is equivalent to: 

ENTER *-*.txt star-star.txt 

assuming there are no other searchpaths that would match the file name"*-* .txt". 

A structured use of searchpaths is to choose prefixes to represent searchpath names; e.g., one 
might use prefixes of the form "<identifier>:" (anything would do). For example, one could use 
"source:" as a source searchpath prefix, and "saveon:" for a saveon searchpath prefix. Then, in 
a portable way, "source:foo" could be used to open a source file "foo", and "saveon:baz" to 
open a saveon file "baz". The searchpaths must first be set up with MAINEX subcommands: 

>SEABCHPATH source·* *.msl /12 10/*.msl<eol> 
>SEARCHPATH saveon:* *.svn /12.10/*.svn<eol> 

In this way, MAINSAIL appends the extension, and at the same time tries various directories, 
so that the source file can use portable file names (i.e., there is no need to put the extension into 
source code for file name constants). 

When the open routine tries to open the various file names formed from the fi' s, it uses the 
errorOK bit and goes on to the next one if it cannot be opened. Thus even if the incoming file 
name is something like "foobar.lib", it would try "foobar.lib.msl", but that is OK since it will 
fail (assuming there is no "foobar.lib.msl"). 

Searchpaths are case-sensitive on systems where "$attributes TST 
$fileNamesAreCaseSensitive". 

The searchpath syntax may change in future releases. 

50.2.30. "SETFILE <bnD> <fn>" 

The "SETFILE" subcommand associates the name of the actual module <ttnn> with the file 
<fn>. MAINSAIL then accesses the module in the file <fn> when the actual module is 

-299-

MAINSAIL Utilities User's Guide 



referenced. The association made by the most recent "SETFILE" subcommand is the one that 
is used. 

If <fn> is omitted, any file association for <tmn> is removed. If <tmn> is omitted, all current 
module-file associations are listed. 

"SETFILE m f' is equivalent to "EXEFILE m=f'. "SETFILE m" is equivalent to 
"EXEDEFAULT m". 

50.2.31. "SETMODULE <dmn> <tmn>" 

The "SETMODULE" subcommand associates the dummy module name <dmn> with the true 
module name <tmn>. All subsequent references to the dummy module are redirected to the 
actual module <tmn>. The association made by the most recent "SETMODULE" subcommand 
is the one that is used. 

If <tmn> is omitted, any file association for <dmn> is removed. If <dmn> is omitted, all 
current module-module associations are listed. 

50.2.32. "STDNAME s" and "DSTNAME s" 

In "STDNAME s" and "DSTNAME s", s is the commonly used name (usually abbreviated) of 
the local time zone. The "STDNAME" value is used if standard time is in effect, the 
"DSTNAME" if daylight savings time is in effect For example, for the Eastern Time Zone of 
the United States, specify the commands: 

STDNAME EST 
DSTNAME EDT 

If "DSTOFFSET" is zero, "DSTNAME" is ignored, and "STDNAME" always used for the 
name of the current time zone. Ifs is not specified, the null string is returned by the affected 
time zone name procedures. 

50.2.33. "SUBCOMMANDS <fn>" 

This subcommand indicates that further MAINEX subcommands are to be read from the file 
<fn>. When end-of-file is reached on that file, MAINEX resumes reading from the file 
containing the "SUBCOMMANDS" subcommand. This subcommand is useful if a series of 
subcommands is frequently executed or executed by a number of different MAINSAIL 
bootstraps. 
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50.2.34. "SW APINFO" /"NOSW APINFO" 

The "SW APINFO" subcommand is used to monitor module swapping. When specified, 
messages are written to "TTY" when a module is brought into memory and when a module is 
discarded from memory, as described in the "MAINSAIL Language Manual". 
"NOSW APINFO" turns off "SW APINFO". 

Modules in an open mapped library are never removed from memory. 

50.2.35. "# s" 

The "#" character in MAINEX subcommand mode introduces a comment. It is especially 
useful in command files. 

50.3. Default Subcommand File 

MAINEX attempts to read one or two subcommand files when MAINSAIL is initialized (but 
after any "SUBCOMMAND" entries in the bootsttap are processed): 

• First, it looks in the home directory (as given by the system procedure 
$homeDirectory) for a file name formed from "v" followed by the major version 
number and the extension ".cmd" (in this release, "vl2.cmd"). 

• If the current directory (as returned by $currentDirectory) is not the home directory, it 
looks in the current directory for a file of the same name. If it finds it, it also executes 
the subcommands in it 

50.4. $mainsai1Exec 

PROCEDURE $mainsai1Exec 
(OPTIONAL STRING s); 

Table 50.4-1. $mainsai1Exec 

$mainsai1Exec recursively invokes the MAINSAIL executive. The current command line is 
appended to s. If the resulting s is non-Zero, each line read from s is interpreted as the name of 
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a module (possibly followed by arguments) and executed; $mainsai1Exec returns when the 
string is exhausted. Ifs is Zero, the recursively invoked executive functions as MAINEX 
normally does: it repeatedly prompts with the asterisk prompt for a module name and 
arguments, then executes the named module, until a bare <eol> is read from cmdFile, at which 
point it returns to its caller. 

50.5. $getSubcommands 

PROCEDURE $getSubcommands 
(MODIFIES OPTIONAL STRING cmdStr; 
OPTIONAL POINTER(textFile) 

theCmdFile) ; 

Table 50.5-1. $getSubcommands 

The procedure $getSubcommands may be used to enter MAINEX subcommands from a 
program. The accepted subcommands are the same ones that are valid in the usual MAINEX 
subcommand mode. 

If both cmdS tr and theCmdFile are Zero, prompts are written to logFile and subcommands read 
from cmdFile. If cmdStr is not Zero, the subcommands are read from cmdStr, and no prompts 
are written to logFile. If cmdStr is Zero and theCmdFile is not Zero, commands are read from 
theCmdFile, and prompts are written to logFile only if theCmdFile equals cmd.File. 

Subcommand names spelled out in full (not abbreviated) are more likely to be upwards­
compatible with future releases, since abbreviations may conflict if another subcommand with 
the same prefix is created Since all subcommands are subject to change from release to 
release, however, upward compatibility is never guaranteed. Programmers making use of 
$getSubcommands may have to change the value of cmdStr or the contents of theCmdFile if 
MAINEX subcommands change. 
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51. The Device Modules MEM and NUL 

51.1. MEM 

The device module ~M maintains a file in memory. A ~M file is distinguished by the 
name of the file when it is opened. ~M file names are prefixed with the string: 

"MEM'' & $devMod.BrkStr 

e.g., "MEM>xxx" if $devModBrk is ">" ("xxx" may be omitted). Case is ignored in the device 
module prefix. 

~M files are extended as necessary. Extending a ~M file too far may exhaust 
MAINSAIL' s address space. ~M files are always deleted when closed, whether or not the 
delete bit is set in the call to close. 

Two MEM files with the same name but opened with different calls to open are distinct files 
and do not contain the same data. 

51.2. NUL 

The device module NUL is a data sink. A NUL file is distinguished by the name of the file 
when it is opened. NUL file names are prefixed with the string: 

"NUL" & $devModBrkStr 

e.g., "NUL>xxx" if $devModBrk is ">" ("xxx" may be omitted). Case is ignored in the device 
module prefix. 

Data written to NUL files are discarded. When a read is performed from a NUL file, the file 
acts as if end-of-file had been reached. 
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52. MM 

Command line syntax: mm {mm command}* 

The MAINSAIL monitor module M:NI allows the user to invoke various memory management 
operations or examine various memory management parameters. It takes commands that tell it 
what to do, e.g., a string garbage collection, a chunk compaction, a memory map. In each case, 
it tells how many CPU seconds were required to do each operation (it is interesting to see how 
the various memory management strategies compare timewise). "?"lists the available 
commands, which are shown in Table 52-1. 

Any of the commands that take a file, such as "ai f', can take ">>f' in place of "f' to mean to 
append to the end of the file if it already exists (in this case a page mark is written to separate 
the new data from the old). 

The command "all {f}" prints all stats to the file f ("TTY" if f is omitted). This currently 
includes the output from the following commands: "i", "mi", "m", "mai", "ari", "ci", "di". This 
is a convenient way to get a dump of all the stats available from MM without having to give the 
individual commands. 

The "ari" command shows for each area: 

• the area's title 

• the attr bits that are set 

• the total number of chunk pages allocated for the area 

• the number of pages, used characters, and unused characters for each string space 

• a summary of the area's free chunks by size 

The size of a free chunk includes the chunk overhead and is rounded up according to chunk 
alignment so that it is the actual amount of space occupied by the free chunk. There is some 
bookkeeping overhead in a string space. 

The "ci" command displays information about currently allocated chunks of memory, i.e., 
records, data sections, and arrays. The chunks are not necessarily accessible; i.e., if a garbage 
collection were performed, some of the displayed chunks might be deallocated. 
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? 
ai f 
all f 
ari f 
amp n 
aop n 
ccs 
cda 
cf c 
ci f cl 

cli f 
cmc 
cmd 
emu 
cp 
cpmd 
cpmu 
cps 
cs 
esp n 
de 
di f 
dp 

i 
ic 
m f 
mai f 
mi f 
opev n 
SW S 

swl 
swa 
xsp n 
<eol> 

... en 

help (this message) 
write array info to file f 
write all stats to file f 
write area info to file f 
set $allowedMemoryPercent to n 
set $allowedOverheadPercent to n 
compact chunk space 
collect dscrArea 
coalesce free chunks 
write chunk info and recs of classes 

cl ... to file f 
write class info to file f 
check memory consistency 
compress memory down 
compress memory up 
collect pointers 
compress page map down 
compress page map up 
collect pointers and strings 
collect ·strings 
contract static pool by n pages 
decrement $collectLock 
write descriptor info to file f 
deallocate trailing free pages, if 

operating system permits 
show info 
increment $collectLock 
write memory map to file f 
write module age info to file f 
write module info to file f 
set $overheadPercentExitValue to n 
swap out module s 
swap out one module of MAINSAIL'S choice 
swap out all modules 
expand static pool by n pages 
quit 

Table 52-1. M1\1 Commands 

If the output file f for the "ci" command is omitted, the output file defaults to logFile. After f, 
"ci" accepts a series of class names. For each class name specified, the command displays the 
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contents of all chunks of the class. The command always displays a summary enumerating the 
number, size, type, and class name of each chunk. Examining the contents of all chunks of a 
class may help determine why they are present in memory. 

The "di" command displays how many times allocation, deallocation, and garbage collection 
have been performed for records, arrays, and modules for which a descriptor exists. The 
statistics shown indicate how often each event has occurred since the allocation of the 
descriptor; since descriptors are rarely collected, this is usually since the start of the 
MAINSAIL execution. If the output file f is omitted, it defaults to "TIY". The output format 
should be self-explanatory. 

The memory manager keeps track of the total size of any gaps in the operating system's 
allocation of memory to MAINSAIL (i.e., where the address of the memory MAINSAIL last 
acquired from the operating system did not immediately follow the last address of previously 
acquired memory). The MM "i" command displays information about any such gaps 
(presumably memory consumed by the operating system or by foreign code linked with 
MAINSAIL). The amount of memory consumed by gaps is the amount of memory that should 
be specified to the CONF "OSMEMORYPOOLSIZE" command. The "i" command also shows 
. the total static pool size actually used so far. This can be of assistance when trying to decide 
how big to make the initial static pool (use the default setting, run your program, then see how 
big it got, then make a new boot with approximately that value for the initial static pool size). 
It also shows file cache parameters and the maximum size that memory has grown to. 

The brief descriptions of the other commands are intended to be self-explanatory (if you don't 
understand the explanation, then you probably don't want to do it). The list of commands is 
subject to change as memory management strategies evolve. 

When invoked with command line arguments, several command names can be separated by 
spaces (except in the case of "ci", where all subsequent arguments are treated as arguments to 
"ci"); e.g., "mm m cps m" invokes MM, shows a memory map, does a garbage collection, then 
shows a memory map again. · 
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53. MODLIB, the MAINSAIL Objmod Librarian 

A MAINSAIL program is a collection of modules. The modules are not linked into a single 
unit as is common for most programming languages. Instead, MAINSAIL dynamically brings 
modules into memory as needed and talces care of intermodule communication in a machine­
independent manner. 

MODLIB, the objmod librarian, is used to create and maintain objmod (object module) 
libraries. Module libraries provide a means of logically organizing MAINSAIL object 
modules. Some advantages of module libraries over individual object module files are listed 
below: 

• When a system consists of several modules, putting them into a module library 
eliminates the need for individual object module files, thus reducing clutter in the file 
system. 

• An objmod library is opened once (for execution access) during execution. Each 
module that does not reside in an object module library is individually opened during 
execution when it is first accessed. This is generally a time-consuming operation. 

• Sometimes it is necessary to remove modules from memory in order to make room 
for another module. A module that does not reside in memory must first be written to 
a "swap" file before its space is used. A module that resides in an open library need 
not be written to the swap file. 

As described in the "MAINSAIL Language Manual", module libraries open for execution 
access are searched when MAINSAIL needs to access a non-resident module. They are 
searched in order of most recently opened to least recently opened so that if two modules with 
the same name exist in two libraries, the module in the most recently opened library is found 
and used. 

There are two ways in which an objmod library can be "open": for execution access and for 
read/write access. The procedure openLibrary and the MAINEX subcommand 
"OPENLIBRARY" open objmod libraries for execution access. MAINEX and compiler 
subcommands are used to open libraries for read/write access; such libraries are used in objmod 
searches, e.g., by the compiler, and are also cached for MODLIB operations. The list of objlibs 
open for execution is distinct from the list open for read/write access; both are global to the 
entire MAINSAIL session. 
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There are no restrictions on the way in which modules are organized in objmod libraries. A 
module library might consist of all modules related to a given program, or it might consist of 
several unrelated "utility" modules. However, all objmods in an objmod library must be for the 
same target system (unlike intmod libraries). 

MAINSAIL does not impose a limit on the number of module libraries that may be open during 
execution, although the underlying operating system may have a limit on the number of open 
files. 

A module library can be opened for execution access in any of the following ways: 

1. With the system procedure openLibrary (see the "MAINSAIL Language Manual"). 

2. With the MAINEX "OPENLIBRARY" subcommand (see Section 50.2.25). This 
subcommand may be specified interactively or in a MAINSAIL bootstrap. 

3. With the MAINDEBUG "OL" command (see the "MAINDEBUG User's Guide"). 

53.1. How MODLIB Opens Library Files 

When MODLIB opens a module library file for execute access, the library file remains open for 
the remainder of the MODLIB session. MODLIB uses an already opened library file for a 
specified library if the library name is exactly equal (or equal ignoring case on systems where 
"$attributes NTST $fileNamesAreCaseSensitive") to the name used when the library file was 
first opened. 

Unlike libraries open for execute access, objmod libraries open for read/write access are not 
open files; i.e., they do not consume an operating system file handle. The files are opened when 
information is added to them or extracted from them and then immediately closed; however, 
they are considered to be "open" libraries because the MAINSAIL runtime system maintains a 
global list of libraries open for read/write access. Objmod libraries for read/write access 
remain open until explicitly closed. 

53.2. Library Size 

MAINSAIL imposes no limit on the number of modules in a library. 

MODLIB automatically extends the size of a library file to accommodate new modules. 
However, a library file never shrinks; if many deletions are done without corresponding adds 
that reuse the space freed by the deletions, it may be desirable to use the "COPY" command to 
compact the library into a new file. 
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53.3. MODLIB Commands 

Table 53.3-2 lists the available MODLIB commands. The following conventions are used in 
MODLIB command descriptions: 

• "modList" is a list of module specifications separated by blanks. A module may be 
specified differently depending on the command, as summarized in Table 53.3-1. 

• "libName" is a library file name. "sLibName" is a source library name (the name of a 
library from which modules are removed or copied) and "dLibName" is a destination 
library name (the name of a library to which modules are added). 

• Anything enclosed in curly brackets("(" and"}") is optional. 

.f:Q.nn 
<module name> 
<file name> 

May Be Used in Comroands 
all 
DIRECTORY, LEGALNOTICE 

<module name>=<f ile name> ADD, EXTRACT 
<source module name>=<destination module name> 

COPY, MOVE 

Table 53.3-1. Forms of a "mod.List" Element 

A very long MODLIB command may be broken across several lines by terminating each line 
with a backslash(''\''). Thus, the command lines: 

add foe.lib\ 
abc\ 
def\ 
ghi 

are equivalent to the single command line: 

add foe.lib abc def ghi 
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Command 
<eol> 
ADD dLibName modList 

Description 
Exit MODLIB 
Add module(s) to dLibName 

COPY sLibName dLibName{ modList} 

CREATE libName 

Copy modules from sLibName to 
dLibName 
Create an empty library 
named libName 

DELETE sLibName modList Delete module(s) from sLibName 
DIRECTORY libName{=fileName}{ modList} 

Examine the modules in 
library libName, writing 
info to file f ileName 

EXTRACT sLibName{ modList} Create new file(s) containing 
copies of modules in sLibName 

LEGALNOTICE libName{ modList} 
Show information about 
"$LEGALNOTICE" directives in 
modules in library libName 

LOG Show informational messages 
MOVE sLibName dLibName{ modList} 

Move module(s) from sLibName 
to dLibName 

NOLOG Suppress info messages 
NOUPDATE Do not update library file 

directory each time modified 
QDIRECTORY libName{=fileName}{ modList} 

Quick directory of libName, 
writing info to f ileName 

QUIT Exit MODLIB 
READ f ileName Read MODLIB commands from file 

f ileName 
TARGET{ targetSystem} Specify target operating 

system for subsequently opened 
libraries 

UPDATE Cancel "NOUPDATE" 

Table 53.3-2. MODLm Commands 
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53.3.1. <eol>, "QUIT" 

To exit, type <eol> or "QUIT" when you are finished using the module librarian. 

53.3.2. "ADD dLibName modList" 

Add the modules specified by mod.List to the module library dLibName. mod.List is a list of 
module specifications, separated by blanks. Valid module specifications for this command are 
given in Table 53 .3 .2-1. Different types of module specifications can be mixed within mod.List. 

If dLibName does not exist, it is created. If free pages constitute more than a certain fraction of 
dLibName and dLibName contains no hole large enough to accommodate a module in mod.List, 
the library is compacted. 

<module name> 
Meaning 
Add the module found in the 
default file, the name of which 
is operating-system-dependent. 

<module name>=<f ile name> Add the module found in the file 
<file name> as the module 
<module name>. 

Table 53.3.2-1. MOD LIB "ADD" Command mod.List Forms 

53.3.3. "COPY sLibName dLibName{ modList}" 

Copy the modules specified by mod.List in sLibName to dLibName. If mod.List is absent, copy 
all modules in sLibName. If dLibName does not exist, it is created. 

If dLibName does not exist before the "COPY" command, then it contains no holes after the 
command is completed. Thus, the "COPY" command may be used to compact a library with 
unused space. 

53.3.4. "CREA TE libName" 

Create a module library named libName. The module library is initially empty. 

- 311-

MAINSAIL Utilities User's Guide 



53.3.5. "DELETE sLibName modList" 

Delete the modules specified in modList from the module library libN ame. modList is a list of 
module names separated by blanks. 

53.3.6. "DIRECTORY libName{=fileName}{ modList}" 

List information about the modules contained in the module library libName. libName may be 
the character "*" if the modules reside in individual object module files instead of in a module 
library. fileName is the name of the file to which the list is to be written. If fileName is 
omitted, the list is written to logFile. modList is a list of module names to be included in the 
directory list, separated by blanks. Valid module specifications for "DIRECTORY" are 
<module name> and <file name>. If the module resides in a library, only <module name> is 
permitted. If the module does not reside in a library ("*" was specified for the library name), 
then if <module name> is specified, a file name is formed in the operating-system-dependent 
default fashion. If <file name> is specified (the given string is not a possible module name), the 
given file name is used. The object module in the named file is examined. 

If modList is omitted, all modules in the module library are listed. 

The information listed includes the module's directory name, the module name, the number of 
pages it occupies, the date and time at which it was compiled, the version for which it was 
compiled, and the options with which it was compiled. Example 53.3.6-1 is a sample session 
with MAINSAIL showing execution of the MODLIB directory command and the resulting 
listing. 

The meanings of the letters shown in the options column of the directory listing are shown in 
Table 53.3.6-2. For example, "CDL" indicates that the module was compiled with checking 
initially set, debuggable, and with a legal notice. "Cmp", "Cms", "Cps", or "Cmps" is used to 
display multiple counting options. "Tmp" is displayed to indicate both "MODTllYIE" and 
"PROCTIME" options. 

53.3.7. "EXTRACT sLibName{ modList}" 

Extract the specified module(s) from the module library libName. modList is a list of module 
specifications, separated by blanks. Valid module specifications for this command are given in 
Table 53.3.7-1. Different types of module specification can be mixed within modList. 

If modList is omitted, all modules are extracted from the library and written to their default 
files. 
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MAINSAIL (R) Version 12.10 (? for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*modlib<eol> 
MAINSAIL (tm) Module Librarian (? for help) 
MODLIB: dir compil.lib<eol> 

Directory of compil.lib 

DirName Pages Date Time Version 

ERRORS 15 10-Nov-84 4:14:53 9.8 
ITFXRF 14 10-Nov-84 4:33:50 9.8 
PASSl 298 10-Nov-84 5:33:47 9.8 
PASS2 73 10-Nov-84 5:36:13 9.8 
SYMSEC 26 10-Nov-84 6:28:06 9.8 

5 modules using 426 pages. 
1 directory page. 0 free pages. 427 total pages. 

MODLIB: <eol> 

Options 

c L 
c L 
c L 
c L 
c L 

Example 53.3.6-1. Using the MODLIB "DIRECTORY" Command 

<module name> 
Meaning 
Extract the module and write it to 
the default file, the name of which 
is operating-system-dependent. 

<module name>=<f ile name> 
Extract the module with the name 
<module name> and write it to a 
file named <file name>. 

Table 53.3.7-1. MODLIB "EXTRACT" Command modList Forms 
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Option Abbreviation 
c 
AC 
L 
D 
0 
u 
IB 
I 

s 
Cm 
Cp 
Cs 
Tm 
Tp 

The Module Was Compiled with: 
CHECK subcommand 
ACHECK subcommand 
a non-null legal notice 
DEBUG subcommand 
OPTIMIZE subcommand 
UNBOUND subcommand 
inline procedures have bodies 
INCREMENTAL subcommand 
SAVEON subcommand 
PERMODULE subcommand 
PERPROC subcommand 
PERSTMT subcommand 
MODTIME subcommand 
PROCTIME subcommand 

Table 53.3.6-2. Option Letters Displayed by the "DIRECTORY" Command 

53.3.8. "LEGALNOTICE libName{ modList}" 

The library and modules examined are selected in accordance with libName and modList in the 
same way as by the "DIRECTORY" command. The legal notices of the examined modules are 
written to logFile. 

53.3.9. "LOG"/"NOLOG" 

Default: "LOG" 

"LOG" enables the informational messages written by MODLIB when operating on libraries. 
"NOLOG" cancels "LOG". 

53.3.10. "MOVE sLibName dLibName modList" 

Move module(s) from sLibName to dLibName. modList is a list of module names to be 
moved, separated by blanks. The specified modules are copied to dLibName and deleted from 
sLibName. Valid module specifications for this command are given in Table 53.3.10-1. 
Module specifications can be mixed within modList. 
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If dLibName does not exist, it is created. 

<module name> 
Meaning 
Move the module named <module 
name> from sLibName to dLibName. 

<source module name>=<destination module name> 
Move the module named <source 
module name> from sLibName to 
dLibName, changing its directory 
name to <destination module name>. 

Table 53.3.10-1. MODLIB "MOVE" Command modList Forms 

53.3.11. "QDIRECTORY libName{=fileName}{ modList}" 

Give a quick list (module names only) of the modules contained in the module library libName. 
The parameters to "QDIRECTORY" have the same meaning as the corresponding parameters 
to "DIRECTORY". 

53.3.12. "READ fileName" 

"READ" causes MODLIB commands to be read from the named file. The "READ" command 
can be used to do nested readings to an arbitrary depth. 

53.3.13. "TARGET{ targetSystem}" 

The "TARGET" command specifies the operating system for which subsequently opened 
libraries are formatted. The "TARGET" command does not affect the target of libraries that 
have already been opened. The specified target is in effect until the end of the MODLIB 
session or until another "TARGET" command is given. The initial target is the same as the 
host system. 

If the target system is omitted, the target is set to the host system. 

targetSystem is the system abbreviation for the target system. "TARGET?" causes a list of 
valid target abbreviations to be displayed. 

- 315-

MAINSAIL Utilities User's Guide 



H MODLIB assumes the wrong target when a library is opened, undefined errors result. 
Therefore, the user must be careful to specify the correct target 

53.3.14. "UPDATE" /"NOUPDATE" 

Default: "UPDATE" 

Operations modifying large libraries (i.e., adding or deleting modules) talce longer than 
operations on small libraries. After each MODLIB command, the updated directory list for 
every modified library is written to the corresponding library file, and all library files open by 
MODLIB are closed. This helps keep the library files in a consistent state should a system 
crash or other abort occur between commands, and keeps the number of open files to a 
minimum. As the directory gets large, it takes longer and longer to store and read it each time. 

Since the storing of the directory occurs only after each command, the single command "COPY 
srcLib dstLib" is a much faster way to copy all modules from srcLib to dstLib than a separate 
command for each module. If not all modules are to be copied, then the command: 

COPY srcLib dstLib modl mod2 ... modn 

is faster than n separate commands since just one library update occurs (after all the modules 
have been copied). 

However, there are times when it is more convenient to use a separate command for each 
module, e.g., in a script generated by a program, or when the commands are being sent to 
MODLIB through calls to $executeModlibCommands. The "UPDATE" and "NOUPDATE" 
commands may be used to handle such situations. 

The default is "UPDATE". Once the "NOUPDATE" command is given, all libraries referenced 
are kept open, and directories are not written to each altered library after each command. The 
"UPDATE" command turns off this effect of "NOUPDATE", and also immediately closes all 
libraries and updates the directories of all altered libraries. An altered library is updated when 
it is closed, even if "NOUPDA TE" is in effect (all libraries are closed by MODLIB 's final 
procedure, so all libraries are updated when MAINSAIL exits). 

The commands: 
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NOUPDATE 
COPY srcLib dstLib modl 
COPY srcLib dstLib mod2 

COPY srcLib dstLib modn 
UPDATE 

execute faster than the same commands without the surrounding "NOUPDA TE" and 
"UPDATE" commands. The speed-up may be significant when many modules are involved. 

If the system should crash, or if the MAINSAIL execution is aborted, between "NOUPDATE" 
and "UPDATE", the libraries opened for output access may be in an unrecoverable state. 

53.4. MODLIB as a Device Prefix 

An objmod in a library can be treated as a file by specifying a MODLIB device prefix. 
Opening a module in an objmod library opens the library for read/write access. 

The syntax of a MODLIB device prefix for a library named libName and a module named 
modName is given by: 

"MODLIB(" & libName & ")" & $devModBrkStr & modName 

The case of the letters in "MOD LIB" and modName is not important 

For example, on systems where $devModBrk is the character ">", a module FOO in a library 
"proj-xxx.olb" would be specified by: 

modlib(proj-xxx.olb)>foo 

If no library is specified, e.g., if the syntax: 

"MODLIB" & $devModBrkStr & modName 

is used, all open objmod libraries are searched for modName. When a MODLIB file f is 
opened, f.name is modified to include the library name in the file name if it was not included in 
the call to "open". 

MODLIB files cannot be opened for output access; i.e., they must be opened read-only. 
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53.S. MODLIB Program Interface 

TEMPORARY FEATURE: SUBJECT TO CHANGE 

MODLIB can be controlled from a user program by calling the procedure 
$executeModlibCommands, declared as shown in Figure 53.5-1. 

BOOLEAN PROCEDURE $executeModlibCommands 
(OPTIONAL STRING cmds; 
OPTIONAL POINTER(textFile) f; 
OPTIONAL BITS ctrlBits) 

Figure 53.5-1. Declaration of $executeModlibCommands 

cmds is a string which contains exactly what would be typed by a user giving commands to 
MODLIB. In addition, f can indicate a file from which commands are read once cmds becomes 
empty. If f is omitted, cmdFile is used. To force MODLIB to return rather than read from f 
when cmds becomes empty, specify the "QUIT" command as the last command in cmds. 

A return value of false indicates that an error occurred during processing of a command. 
errMsg is called to report the error; the invoking program can intercept the error using the 
MAINSAIL exception mechanism. In this case, $exceptionStringArgl starts with the substring 
"MODLIB:". 
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54. OBJCOM 

OBJ COM compares two object modules to see if they are the same except for their compilation 
dates. The module can be invoked interactively or it can be called from a program using the 
procedure $compare0bjmods. 

OBJCOM has a strict notion of whether or not two modules match; they must occupy the same 
number of MAINSAIL pages and, except for the compilation date and time fields embedded in 
the modules, each pair of corresponding storage units must be the same. This means, e.g., that 
if a module is compiled and then one of its procedures is recompiled without having been 
changed, OBJ COM would report that the original version and the subsequent version of the 
module do not match, because the code for the recompiled procedure is not in the same place. 

54.1. Interactive Use of OBJCOM 

If OBJ COM is run interactively, it first prompts for the target abbreviation of the operating 
system for which the two object modules to be compared were compiled. Responding with 
<eol> means that the modules were compiled to run on the host system. 

Next, OBJCOM prompts for the names of the files containing the two object modules. The first 
prompt asks for a file name. The user can type the name of the file containing the object 
module, or if MAINSAIL can derive the object file name from the module name alone, the user 
can type just the module name. If the object module is in a library, the user can respond to the 
first prompt with <eol>, in which case OBJ COM prompts for the name of the library file 
containing the object module, and then the name of the module. OBJ COM goes through the 
same sequence to get the names of both object modules. 

If the two object modules match, OBJCOM reports that they matched after comparing them. 
Otherwise, it issues a short message indicating why they did not match. In any event, 
OBJCOM then prompts for the names of two more object modules to compare. To exit 
OBJCOM, the user should type <eol> to the prompt for another file name and to the prompt for 
a library name. 

If one of the object modules examined in the previous comparison was in a library, then when 
OBJCOM prompts for another pair of object module names, it assumes that the corresponding 
one of the object modules to be compared this time is in the same library, and so it prompts for 
a module name without first prompting for a file name and then a library name. For example, if 
during the previous comparison, the first object module was in a library "foo" and the second 
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was not in a library, OBJ COM assumes that the first module it prompts for during the next 
iteration is also in the library "foo", and prompts for the name of another module in "foo". It 
makes no such assumptions about the second module for which it prompts. If the user types 
<eol> in response to the module name prompt, OBJCOM prompts for the name of a file, as it 
did when it was first run. 

54.2. Calling OBJCOM from a Program 

The interface to $compare0bjmods is shown in Table 54.2-1. 

BOOLEAN 
PROCEDURE $compareObjmods 

(STRING filel,libl,modl,file2; 
OPTIONAL STRING lib2,mod2,target; 
PRODUCES OPTIONAL STRING msg); 

Table 54.2-1. $compare0bjmods 

$compare0bjmods returns true if and only if the two object modules specified by its input 
parameters are the same except for their compilation dates. 

filel, lib I, and modi specify the first object module to be compared, and file2, lib2, and mod2 
the second object module. 

filel can specify the name of the object file, or just the name of the module if MAINSAIL can 
determine the name of the object file from the module name. If filel is non-Zero, lib 1 and 
modl are ignored. If the object module is in a library, lib I can specify the library's file name 
and modl can specify the module name within the library, in which case filel should be the 
null string. file2, lib2, and mod2 specify the second module in the same way that filel, libl, 
and modi specify the first. 

target specifies the target abbreviation of the operating system for which the two object 
modules were compiled. If target is omitted or is the null string, the host operating system is 
assumed. 

msg is set only if $compare0bjmods returns false. It contains a brief description of why the 
procedure did not return true, such as that it could not find one of the modules, or that one of 
them was not really an object module, or that the modules did not match. 
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55. PDFMOD, Portable Data Format Routines 

PDFMOD implements the routines that access PDF data in strings and in memory. These 
routines are extensively used by the PDF I/0 and Structure Blaster procedures. They are useful 
only for "low-level" manipulation of PDF data; most programs that perform PDF I/O may do so 
through the standard I/O procedures (read, write, cRead, cWrite, etc.). In particular, if the only 
use of PDF in a given application is for PDF or Structure Blaster I/0, then there is no reason to 
use any of the facilities provided by PDFMOD; a normal MAINSAIL file pointer opened for 
PDF I/0 is sufficient, as described in the "MAINSAIL Language Manual". 

PDFMOD is a collection of macros, forward procedures, and inline procedures, rather than a 
module with interface procedures, for efficiency reasons. For a given machine and data type, 
the PDF representation may be the same as the host data representation. Since this is known at 
compiletime, the PDF routines use conditional compilation to avoid translating between PDF 
and host data when it is unnecessary. The use of macros and inline procedures allow many 
simple routines to be called with no procedure call overhead. 

PDFMOD provides procedures to: 

• read PDF data from a string or charadr and store them as host data (the data types 
boolean, (long) integer, (long) real, and (long) bits are supported). 

• read host data from a string or charadr and store them as PDF data (the data types 
boolean, (long) integer, (long) real, and (long) bits are supported). 

• read PDF characters from a string or charadr and store them as host characters. 

• read host characters from a string or charadr and store them as PDF characters. 

To use the PDFMOD procedures described in this section, the following line must be included 
in the source code: 

RESTOREFROM "pdfmod"; 

Before calling any of the procedures that read or write PDF data or text, the application 
program must first call the procedure pdflnit (see Section 55.8) to perform initialization 
required by those procedures. When no more PDF procedures are to be called, the application 
program should call pdfDelnit (see Section 55.6). 
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The tables showing the translation of PDF character codes to host codes and vice versa appear 
in the "MAINSAIL Language Manual". 

55.1. pdfCharRead 

PROCEDURE 

PROCEDURE 

pdfCharRead (MODIFIES CHARADR src,dst; 
LONG INTEGER numChars); 

pdfCharRead (MODIFIES STRING src; 
MODIFIES CHARADR dst; 
INTEGER numChars); 

Table 55.1-1. pdfCharRead (Generic) 

pdfCharRead reads numChars PDF characters from a string or a charadr and writes them to a 
charadr as host characters. No translation is done if the host character set and the PDF 
character set are the same. 

In the string form, characters written to dst are removed from src. In the charadr form, src is 
displaced by the number of characters read. In both forms, dst is displaced by the number of 
characters written. 

In the string form, numChars is automatically adjusted so that it does not exceed the length of 
the string. 

In the charadr form, the result is undefined if the source and destination overlap. 

The effect of writing to or reading from nullCharactr is undefined. 

55.2. pdfChars 

INTEGER 
<macro> pdf Chars (INTEGER typeCode); 

Table 55.2-1. pdfChars 

-322-

MAINSAIL Utilities User's Guide 



pdfChars returns the number of characters required to represent the host data specified by 
typeCode as PDF data. pdfChars is undefined if typeCode is not one of booleanCode, . 
integerCode, longintegerCode, realCode, longRealCode, bitsCode, longBitsCode, addressCode, 
charadrCode, or pointerCode. The types address, charadr, and pointer are treated as long bits. 

55.3. pdfCharWrite 

PROCEDURE 

PROCEDURE 

pdfCharWrite 

pdfCharWrite 

(MODIFIES CHARADR src,dst; 
LONG INTEGER numChars) ; 

(MODIFIES STRING dst; 
MODIFIES CHARADR src; 
INTEGER numChars) ; 

Table 55.3-1. pdfCharWrite 

pdfCharWrite reads numChars host characters from a charadr and writes them to a string or a 
charadr as PDF characters. No translation is done if the host character set and the PDF 
character set are the same. 

In the string form, characters are appended to dst. In the charadr form, characters are written to 
dst and dst is displaced by the number of characters written. In both forms, src is displaced by 
the number of characters read. 

In the charadr form, the result is undefined if the source and destination overlap. 

The effect of writing to or reading from nullCharadr is undefined. 
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55.4. pdfcRead 

INTEGER 
PROCEDURE pdf cRead (MODIFIES CHARADR c); 

INTEGER 
PROCEDURE pdf cRead (MODIFIES STRING s); 

Table 55 .4-1. pdf cRead 

pdfcRead returns the host character code for the PDF character read from a string or charadr. 

In the string form, the character is removed from the string. -1 is returned by the string form if 
the string is the null string. 

In the charadr form, the charadr is displaced by one character. pdfcRead from nullCharadr is 
undefined. 

55.5. pdfcWrite 

PROCEDURE pdf cWrite 

PROCEDURE pdf cWrite 

PROCEDURE pdf cWrite 

(MODIFIES CHARADR c; 
REPEATABLE INTEGER ch); 

(MODIFIES STRING s; 
REPEATABLE INTEGER ch); 

(MODIFIES STRING s; 
POINTER($area) area; 
REPEATABLE INTEGER ch); 

Table 55.5-1. pdfcWrite 

pdfc Write writes the PDF character for a host character ch to a string or charadE. 
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The string forms append the character to s. In the area form, area specifies the destination area 
for the resulting string. 

The charadr form writes the character to its charadr argument. The charadr is then positioned 
to the next character location. The effect is undefined if the charadr is nullCharadr. 

55.6. pdffielnit 

PROCEDURE pdfDeinit; 

Table 55.6-1. pdfDeinit 

pdtDelnit releases resources allocated by pdflnit. pdtDeinit may be called more than once; it 
has no effect if all resources have already been released. 

55.7. pdfFldRead 

STRING 
PROCEDURE 

STRING 
PROCEDURE 

pdfFldRead (MODIFIES CHARADR c; 
INTEGER width; 
OPTIONAL POINTER($area) area); 

pdfFldRead (MODIFIES STRING s; 
INTEGER width; 
OPTIONAL POINTER($area) area); 

Table 55.7-1. pdfFldRead 

pdfFldRead reads a PDF field from a string or a charadr and returns a host string. A field is a 
string with the specified width. 

If width is less than one, the null string is returned. 
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area specifies the destination area for the result string. 

In the string form, width is automatically adjusted so that it does not exceed the length of the 
string. Characters written to the result string are removed from the source string. 

In the charadr form, the source charadr is displaced by the number of characters read. The 
effect of reading from nullCharadr is undefined. · 

SS.8. pdflnit 

PROCEDURE pdfinit; 

. Table 55.8-1. pdflnit 

pdflnit performs initialization required by other PDFMOD procedures and must be called 
before any of the other PDFMOD procedures is called. pdflnit may be called more than once; it 
has no effect if all resources have already been allocated. 

55.9. pdfRead 

PROCEDURE pdfRead 

PROCEDURE pdfRead 

PROCEDURE pdfRead 

PROCEDURE pdfRead 

(MODIFIES CHARADR c; 
PRODUCES REPEATABLE BOOLEAN v); 

(MODIFIES CHARADR c; 
PRODUCES REPEATABLE INTEGER v); 

(MODIFIES CHARADR c; 
PRODUCES 
REPEATABLE LONG INTEGER v); 

(MODIFIES CHARADR c; 
PRODUCES REPEATABLE REAL v); 

Table 55.9-1. pdfR.ead (continued) 
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PROCEDURE pdf Read (MODIFIES CHARADR c; 
PRODUCES 
REPEATABLE LONG REAL v) ; 

PROCEDURE pdfRead (MODIFIES CHARADR c; 
PRODUCES REPEATABLE BITS v) ; 

PROCEDURE pdfRead (MODIFIES CHARADR c; 
PRODUCES 
REPEATABLE LONG BITS v) ; 

PROCEDURE pdfRead (MODIFIES CHARADR c; 
PRODUCES REPEATABLE STRING s); 

PROCEDURE pdfRead (MODIFIES CHARADR c; 
POINTER($area) area; 
PRODUCES REPEATABLE STRING s) ; 

PROCEDURE pdf Read (MODIFIES STRING s; 
PRODUCES REPEATABLE BOOLEAN v); 

PROCEDURE pdfRead (MODIFIES STRING s; 
PRODUCES REPEATABLE INTEGER v); 

PROCEDURE pdfRead (MODIFIES STRING s; 
PRODUCES 
REPEATABLE LONG INTEGER v); 

PROCEDURE pdfRead (MODIFIES STRING s; 
PRODUCES REPEATABLE REAL v); 

PROCEDURE pdfRead (MODIFIES STRING s; 
PRODUCES 
REPEATABLE LONG REAL v) ; 

PROCEDURE pdfRead (MODIFIES STRING s; 
PRODUCES REPEATABLE BITS v); 

Table 55.9-1. pdfRead (continued) 
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PROCEDURE pdfRead (MODIFIES STRING s; 
PRODUCES 

PROCEDURE 

PROCEDURE 

pdf Read 

pdfRead 

REPEATABLE LONG BITS v); 

(MODIFIES STRING r; 
PRODUCES REPEATABLE STRING s); 

(MODIFIES STRING r; 
POINTER($area) area; 
PRODUCES REPEATABLE STRING s); 

Table 55.9-1. pdfRead (end) 

pdfR.ead reads PDF data from a string or charadr and produces host data. 

The forms that read boolean, (long) integer, (long) real, or (long) bits read PDF data and the 
string forms read PDF characters from the source string or charadr. 

In the forms that read from a string, characters read are removed from the string. In the forms 
that read from a charadr, the charadr is displaced by the number of characters read. 

In the forms that read a string, the string is obtained by scanning the source for the PDF 
character eol. If the source is a string, all scanned characters, including the eol, are removed 
from the string. If the source is a charadr, the charadr is displaced by the number of scanned 
characters, including the eol. In the area forms, area specifies the destination area for the 
produced string. 

In the forms that read boolean, (long) integer, (long) real, or (long) bits values from a string, the 
effect is undefined if the length of the string is less than the number of characters required to 
represent the host data as PDF data. In all forms that read a boolean, (long) integer, (long) real, 
or Oong) bits value, the effect is undefined if the PDF datum is outside the MAINSAil.. 
guaranteed range for the data type. 

The effect of reading from nullCharadr is undefined. 
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55.10. pdfWrite 

PROCEDURE pdfWrite (MODIFIES CHARADR c; 
REPEATABLE BOOLEAN v); 

PROCEDURE pdfWrite (MODIFIES CHARADR c; 
REPEATABLE INTEGER v); 

PROCEDURE pdfWrite (MODIFIES CHARADR c; 
REPEATABLE LONG INTEGER v) ; 

PROCEDURE pdfWrite (MODIFIES CHARADR c; 
REPEATABLE REAL v) ; 

PROCEDURE pdfWrite (MODIFIES CHARADR c; 
REPEATABLE LONG REAL v) ; 

PROCEDURE pdfWrite (MODIFIES CHARADR c; 
REPEATABLE BITS v) ; 

PROCEDURE pdfWrite (MODIFIES CHARADR c; 
REPEATABLE LONG BITS v); 

PROCEDURE pdfWrite (MODIFIES CHARADR c; 
REPEATABLE STRING s); 

PROCEDURE pdfWrite (MODIFIES STRING s; 
REPEATABLE BOOLEAN v) ; 

PROCEDURE pdfWrite (MODIFIES STRING s; 
REPEATABLE INTEGER v); 

PROCEDURE pdfWrite (MODIFIES STRING s; 
REPEATABLE LONG INTEGER v) ; 

PROCEDURE pdfWrite (MODIFIES STRING s; 
REPEATABLE REAL v) ; 

Table 55.10-1. pdfWrite (continued) 
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PROCEDURE pdfWrite (MODIFIES STRING s; 
REPEATABLE LONG REAL v) ; 

PROCEDURE pdfWrite (MODIFIES STRING s; 
REPEATABLE BITS v) ; 

PROCEDURE pdfWrite (MODIFIES STRING s; 
REPEATABLE LONG BITS bb); 

PROCEDURE pdfWrite (MODIFIES STRING r; 
REPEATABLE STRING s); 

PROCEDURE pdfWrite (MODIFIES STRING s; 
POINTER ($area) area; 
REPEATABLE BOOLEAN v) ; 

PROCEDURE pdfWrite (MODIFIES STRING s; 
POINTER ($area) area; 
REPEATABLE INTEGER v) ; 

PROCEDURE pdfWrite (MODIFIES STRING s; 
POINTER ($area) area; 
REPEATABLE LONG INTEGER v) ; 

PROCEDURE pdfWrite (MODIFIES STRING s; 
POINTER ($area) area; 
REPEATABLE REAL v) ; 

PROCEDURE pdfWrite (MODIFIES STRING s; 
POINTER ($area) area; 
REPEATABLE LONG REAL v) ; 

PROCEDURE pdfWrite (MODIFIES STRING s; 
POINTER ($area) area; 
REPEATABLE BITS v); 

PROCEDURE pdfWrite (MODIFIES STRING s; 
POINTER($area) area; 
REPEATABLE LONG BITS v) ; 

Table 55.10-1. pdfWrite (continued) 
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PROCEDURE pdfWrite (MODIFIES STRING r; 
POINTER($area) area; 
REPEATABLE STRING s); 

Table 55.10-1. pdfWrite (end) 

pdfWrite writes host data to a string or charadr as PDF data. 

The forms that write boolean, (long) integer, (long) real, or (long) bits write PDF data and the 
string forms write PDF characters to the destination string or charadr. 

In the forms that write to a string, the characters written are appended to the string. In the 
forms that write to a charadr, the charadr is displaced by the number of characters written. 

In the forms that write to a string and in which area is specified, area is the destination area for 
the resulting string. 

The effect of the forms that write boolean, (long) integer, (long) real, or (long) bits is undefined 
if the value is outside the MAINSAIL guaranteed range. 

The effect of writing to nullCharadr is undefined. 

55.11. The PDF Charadr Read Procedures 

PROCEDURE pdfBoRead (MODIFIES CHARADR src,dst); 

PROCEDURE pdf iRead (MODIFIES CHARADR src,dst); 

PROCEDURE pdf LiRead (MODIFIES CHARADR src,dst); 

PROCEDURE pdf rRead (MODIFIES CHARADR src,dst); 

PROCEDURE pdf LrRead (MODIFIES CHARADR src,dst); 

Table 55 .11-1. The PDF Charadr Read Procedures (continued) 
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PROCEDURE pdfbRead (MODIFIES CHARADR src,dst); 

PROCEDURE pdf LbRead (MODIFIES CHARADR src,dst); 

Table 55.11-1. The PDF Charadr Read Procedures (end) 

The PDF charadr read procedures read PDF data from a source and write them to a destination 
as host data. 

The source charadr is displaced by the number of characters read. The destination charadr is 
displaced by the number of characters written. 

The effect of reading from or writing to nullCharadr is undefined. 

55.12. The PDF Charadr Write Procedures 

PROCEDURE pdfBoWrite (MODIFIES CHARADR src,dst); 

PROCEDURE pdf iWrite (MODIFIES CHARADR src,dst); 

PROCEDURE pdfLiWrite (MODIFIES CHARADR src,dst); 

PROCEDURE pdf rWrite (MODIFIES CHARADR src,dst); 

PROCEDURE pdfLrWrite (MODIFIES CHARADR src,dst); 

PROCEDURE pdfbWrite (MODIFIES CHARADR src,dst); 

PROCEDURE pdfLbWrite (MODIFIES CHARADR src,dst); 

Table 55.12-1. The PDF Charadr Write Procedures 

The PDF charadr write procedures read host data from a source and write them to a destination 
as PDF data. 
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The source charadr is displaced by the number of characters read. The destination charadr is 
displaced by the number of characters written. 

The effect of reading from or writing to nullCharadr is undefined. 
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56. PMERGE, Page Merger 

The page merger module, PMERGE, forms an output text file from selected pages of existing 
input text files. PMERGE prompts for the name of the output file to be created. A "?" typed in 
response to this prompt causes a brief introduction to be displayed. 

Once the output file has been specified, PMERGE prompts for input files and the pages to be 
included from each. To exit PMERGE, type <eol> in response to the "Next input file" prompt. 

After an input file has been specified, PMERGE prompts for the pages to be included from that 
file. The "Pages" prompt expects either a line of page specifications, an <eol> or "?". If <eol> 
is entered, PMERGE prompts for the next input file. Table 56-1 lists the available page 
specification forms and is displayed when"?" is typed in response to the "Pages" prompt. 

Page Spec 
m 
m-n 

* 
m-* 
-<page Spec> 

Description 
copy page m 
copy page m through page n 
copy the whole file 
copy page m to the end of the file 
copy pages in pageSpec only if not already 
copied 

Table 56-1. PMERGE Page Specifications 

Any number of page specifications may be entered on a line, separated by commas (no spaces). 
The first page in a file is page 1. Example 56-2 gives an example of a page specification line. 

Example 56-3 shows a sample session with PMERGE. Pages from "filel" and "file2" are 
written to "outFile". PMERGE displays the pages that it includes after each page specification 
line. 
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If a file is 13 pages long and the following page 
specification is given: 

9-10,5,7,9,11,-5-11,-* 

pages are copied from the input file as follows: 

9,10,5,7,9,11,6,8,1,2,3,4,12,13 

Example 56-2. PMERGE Page Specification Example 

MAINSAIL (R) Version 12.10 (? for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*pmerge<eol> 
Output file (? for help): outFile<eol> 

Next input file (eol to stop) : filel<eol> 

Pages (eol to stop,? for help): 3-5,8.2.-4-lO<eol> 
3 4 5 8 2 6 7 9 10 

Pages (eol to stop,? for help): <eel> 

Next input file (eel to stop) : f ile2<eol> 

Pages (eol to stop,? for help) : 1,~<~Ql> 

1 3 
Pages (eel to stop,? for help) : <eol> 

Next input file (eol to stop) : <~Ql> 

Example 56-3. PMERGE Example 
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57. $ranCls and $ranMod, Pseudo-Random Number 
Generator 

The standard MAINSAIL pseudo-random number generator is a module $ranMod of class 
$ranCls. The declarations of $ranCls and $ranMod are shown in Table 57-1. 

CLASS $ranCls 

LONG INTEGER 
PROCEDURE 

PROCEDURE 

LONG INTEGER 
PROCEDURE 

PROCEDURE 

) ; 

$rand; 

$initRand 

$sRand; 

$initsRand 

(LONG INTEGER newX; 
OPTIONAL LONG INTEGER 

newX2); 

(LONG INTEGER ix) ; 

MODULE($ranCls) $ranMod; 

Table 57-1. $ranCls and $ranMod 

Each of the procedures $rand and $sRand returns the next value produced by a pseudo-random 
number generator. The two generators are different. $initRand specifies a seed for the $rand 
generator, and $initsRand specifies a seed for the $sRand generator. Both pseudo-random 
number generators are derived from Volume 2 of Donald Knuth's "The Art of Computer 
Programming" (second edition. Reading, Massachusetts: Addison-Wesley Publishing 
Company, 1973). 

The $rand generator uses a linear congruence algorithm: 

-336-

MAINSAIL Utilities User's Guide 



x[n + 1] = (x[n] * a + c) MOD m 
c = 6364136223846793005 
m = 2 " 64 

where the xi are successive values computed by $rand; $rand returns the high-order (most 
random) 31 bits of xi on each call. The values returned by $rand thus range from OL to 
2147483647L. The generator has a period of 2" 64. 

The $srand generator uses the "subtractive method" generator algorithm presented in Section 
3 .6 of "The Art of Computer Programming". It returns values in the range OL to 999999999L 
(10" 9- 1). The period is probably quite long. 

The properties of the $rand generator are somewhat better understood mathematically than 
those of the $sRand generator. The $rand generator is therefore, in some sense, "more 
certainly" random than the $sRand generator; however, it executes somewhat more slowly. For 
most practical purposes, either generator is satisfactorily random. 

The parameters to $initRand may be any nonnegative integers (although only the low-order 28 
bits of each are examined; i.e., the numbers are taken modulo 2 " 28). The parameter to 
$initsRand may be any number in the range OL to 999999999L. . 

Applications that require that the same sequence of pseudo-random numbers always be 
produced from a given seed (perhaps for debugging purposes) should create a private copy of 
the pseudo-random number generator by declaring a pointer to $ranCls and initializing the 
pointer by calling "new": 

POINTER($ranCls) p; 

p := new($ranMod); 

The pointer p may then be used to call procedures in the private copy of $ranMod, e.g.: 

li := p.$rand 

or: 

li := p.$sRand 

The common (bound) copy of $ranMod may be in use simultaneously by a number of modules. 
If it is not important to an application that the same sequence of pseudo-random numbers be 
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produced on each execution, then it may share the bound copy of $ranMod, and need not use a 
direct pointer to call the procedures in $ranMod, e.g.: 

li := $rand 

or: 

li := $sRand 

XIDAK reserves the right to add new fields to $ranCls or to add new optional parameters to the 
procedures in $ranCls. 
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58. RNMFIL, File Renamer 

Command line syntax: mmfil {fileName {newFileName} }* 

The module RNMFIL allows the user to rename one or more files from within MAINSAIL. 
The same device module must be used for both the old and new files; i.e., renaming files across 
device modules is not supported. 

RNMFIL accepts pairs of file names on the command line; each file named fileName is 
renamed to newFileName, if possible. If no arguments are given, RNMFIL prompts for the 
name of each file to be renamed. Example 58-1 shows how to use RNMFIL to rename files 
from within MAINSAIL. The file "foo" is renamed to be "bar", and the file "baz" is renamed to 
be "newbaz". 

MAINSAIL (R) Version 12.10 (? for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*rnmfil<eol> 
Next file to be renamed (just eol to stop): foo<eol> 
New file name: bar<eol> 
Next file to be renamed (just eol to stop): baz<eol> 
New file name: newbaz<eol> 
Next file to be renamed (just eol to stop): ~ 

* 

Alternatively: 

*rnmf il f oo bar baz newbaz<eol> 

* 

Example 58-1. RNMFIL Example 

If an error occurs when trying to rename the file specified, RNMFIL issues an error message 
and prompts for an error response. If <eol> is typed in response to the "Error Response:" 
prompt, the user is given a chance to respecify the file names. Example 58-2 shows this 
interaction. The example assumes that the file "foo" does not exist and that the file "baz" exists 
and can be opened. An error message is given saying that the file "foo" could not be found. 
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When respecifying the file names, typing <eol> causes the previously specified name to be used 
(<eol> in response to the "New file name Gust eol for bar):" prompt causes the file "baz" to be 
renamed to be "bar"). 

MAINSAIL (R) Version 12.10 (? for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*rnmfil<eol> 
Next file to be renamed (just eol to stop): foo<eol> 
New file name: bar<eol> 

File not found 

ERROR: $rename: could not find old file foo => bar 
Error Response: <eol> 
Want to specify new names (Yes or No) : y<eol> 
File to rename (just eol for foo): baz<eol> 
New name (just eol for bar): <eol> 
Next file to be renamed (just eol to stop): <eol> 

* 

Example 58-2. RNMFIL Example with a Rename Error 
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59. SRTMOD, Sorting Package 

The sorting package provides the ability to sort one-dimensional arrays based on the values of 
their elements, and facilities from which a programmer may generate sorting procedures for 
other data structures. The sort may be an in-place sort (the elements of the array are 
rearranged) or an index sort (a parallel array of subscripts (indices) is rearranged to represent 
the sorted arrangement of the array to be sorted). The sorting algorithm used is a mixture of 
quicksort and bubble sort. Procedures are also provided to reverse the order of elements of a 
one-dimensional array or to rearrange them based on an index array. 

The facilities in the sorting package are located in an intmod called SRTMOD. Therefore, to 
use the identifiers described herein, either use the directive: 

RESTOREFROM "srtmod"; 

or prefix each identifier described herein with "srtmod$", e.g., "srtmod$sort". 

In the description of the procedures in this chapter, where instances of a generic procedure have 
analogous parameters of a number of different types, the notation "<data type>" may be used in 
place of the actual data type names in the procedure headers. The description of the procedure 
enumerates the possible values for "<data type>". 

59.1. Sorting Arrays of Ordered Data Types 

Ordered data types, for the purpose of this section, are boolean, string, (long) integer, and 
(long) real. In the case of boolean, true is considered greater than false; strings are compared 
caselessly, as by the system procedure "compare" with the upperCase bit set; the other data 
types are ordered as by the MAINSAIL comparison operators. 

<data type> in the declaration of sort may be boolean, integer, long integer, real, long real, or 
string. All forms sort the elements of a from lb to ub, or from a.$lb 1 to a.$ub 1 if lb and ub are 
not specified. An error message is issued if lb and ub are specified and either is outside the 
bounds of the array. 

The in-place forms of sort take only one (long) array parameter a. The elements of a are 
reordered so that every element has a value greater than or equal to the values at all lesser 
subscripts; i.e., greater values are at greater subscripts. An error occurs if a is Zero. 
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PROCEDURE sort 

PROCEDURE sort 

PROCEDURE sort 

PROCEDURE sort 

(<data type> LONG ARRAY ( *) a; 
OPTIONAL LONG INTEGER lb,ub); 

(<data type> ARRAY(*) a; 
OPTIONAL INTEGER lb,ub); 

(<data type> LONG ARRAY(*) a; 
LONG INTEGER lb,ub; 
MODIFIES LONG INTEGER 

LONG ARRAY(*) ind); 

(<data type> ARRAY(*) a; 
INTEGER lb,ub; 
MODIFIES INTEGER ARRAY(*) ind); 

Table 59.1-1. sort (Generic) 

The index forms of sort take a (long) array parameter a and a (long) array index array 
parameter ind. a is not modified. If ind is Zero or if its bounds do not equal the bounds of the 
subrange of a to be examined, it is reallocated to be the right size. The elements of ind are set 
to the ordered subscripts of a; i.e., successive elements of ind, when used as subscripts of a, 
result in a sorted series of values, greater values at greater subscripts of ind. 

Index sorts are useful if several parallel arrays with related values are to be sorted, e.g., arrays 
of names and dates, where the date attached to a name has the same index in one array as the 
name in the other. Sorting each array in place would destroy the relationship between the 
names and the dates. An index sort does not modify the name and date arrays, but can produce 
the ordering of the two arrays based on either the name or the date. If the program of Example 
59.1-2 is given the input file shown in Example 59.1-3, the output is as shown in Example 
59.1-4. 
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BEGIN "parSrt" 

# Display a sorted listing of modules along with dates of 
# creation. An unsorted list is read from a file in which 
# the first line has the number of module names in the 
# file and each subsequent line has the name of a module 
# followed by a date. 

RESTOREFROM "srtmod"; 

INITIAL PROCEDURE; 
BEGIN 
INTEGER i,j; 
STRING s; 
POINTER(textFile) f; 
INTEGER ARRAY(l TO *) ind; 
LONG INTEGER ARRAY(l TO *) date; 
STRING ARRAY(l TO *) name; 
open(f,"Unsorted file: ",prompt!input); 
read(f,s); j := cvi(s); new(date,l,j); new(name,1,j); 
FOR i := 1 UPTO j DOB 

read(f,s); name[i] := scan(s," " & tab); 
date[i] := $strToDate(s) END; 

close(f); 
IF confirm("Sort by name (else by date)") THEN 

sort(name,1,j,ind) 
EL sort(date,1,j,ind); 
FOR i := 1 UPTO j DOB 

fldWrite(logFile,name[ind[i]],8,-' '); 

END; 

write(logFile,$dateToStr(date[ind[i]],$hyphenateDate), 
eol) END; 

END "parSrt" 

Example 59.1-2. A Parallel Sorting Program 
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8 
AMOD 20-oct-86 
ZMOD 20-jan-87 
x 13-feb-87 
PHOTO 12-jun-85 
TIMER 9-oct-86 
POST 11-jan-85 
PRE 6-jul-86 
INTER 9-aug-86 

Example 59 .1-3. Input File "parsrt.dat" for P ARSRT 

*parsrt<eol> 
Unsorted file: parsrt.dat<eol> 
Sort by name (else by date) (Yes or No) : y<eol> 
AMOD 20-0ct-86 
INTER 9-Aug-86 
PHOTO 12-Jun-85 
POST 
PRE 
TIMER 
x 
ZMOD 

11-Jan-85 
6-Jul-86 
9-0ct-86 
13-Feb-87 
20-Jan-87 

*parsrt<eol> 
Unsorted file: parsrt.dat<eol> 
Sort by name (else by date) (Yes or No) : n<eol> 
POST 11-Jan-85 
PHOTO 12-Jun-85 
PRE 6-Jul-86 
INTER 9-Aug-86 
TIMER 9-0ct-86 
AMOD 20-0ct-86 
ZMOD 20-Jan-87 
x 13-Feb-87 

Example 59.1-4. PARSRTExecution 
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59.2. Sorting Arrays with User-Defined Ordering 

The macro generateQuickSort is used to generate a generic procedure to perform a sort with a 
user-defined ordering. This is useful, e.g., if the elements of the array to be sorted are records 
of which one or more fields must be examined to determine their relationship. 
generateQuickSort may be called wherever a procedure declaration is legal. 

generateQuickSort takes five arguments as follows: 

generateQuickSort 
<procName>, 
<element Type>, 
<isLessThan>, 
<isLEQ>, 
<isEqual>) ; 

<procName> is the name of the generic procedure to be generated. <elementType> is the data 
type of the elements of the array, e.g., "POINTER(foo)". <isLessThan>, <isLEQ>, and 
<isEqual.> are the names of boolean macros or procedures that take two arguments of type 
<elementType>; they return true if and only if the first element is, respectively, less than, less 
than or equal to, or equal to the second. 

The generated generic procedure declaration and the headers of the generated procedures look 
like: 
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GENERIC PROCEDURE <procName> 
"<procName>InPlace,<procName>InPlaceShort," & 
"<procName>Indexed,<procName>IndexedShort"; 

PROCEDURE <procName>InPlace 
(<elementType> LONG ARRAY(*) a; 
OPTIONAL LONG INTEGER alb,aub); 

PROCEDURE <procName>InPlaceShort 
(<elementType> ARRAY(*) a; 
OPTIONAL INTEGER alb,aub); 

PROCEDURE <procName>Indexed 
(<elementType> LONG ARRAY(*) a; 
LONG INTEGER alb,aub; 
MODIFIES LONG INTEGER LONG ARRAY(*) ind); 

PROCEDURE <procName>IndexedShort 
(<elementType> ARRAY(*) a; 
INTEGER alb,aub; 
MODIFIES INTEGER ARRAY(*) ind); 

Additional procedures, the names of which begin with <procName>, may be generated but are 
not intended to be called directly. 

The parameters a, alb, aub, and ind correspond to the parameters a, lb, ub, and ind to sort; 
provided that the arguments to generateQuickSort are well-formed and correct, the generated 
procedure functions exactly like sort except that the ordering criteria are provided by the 
programmer. For example, the standard real array forms of sort could be generated by: 

DEFINE 
rLessThan(a,b) = [(a< b)], 
rLEQ(a,b) = [(a LEQ b)], 
rEqual(a,b) = [(a - b)]; 

generateQuickSort(sort,REAL,rLessThan,rLEQ,rEqual); 

59.3. Multiple-Array or Non-Array Sorting 

The macro generateMultipleQuickSort may be used to generate a sort based on multiple arrays, 
two- or three-dimensional arrays, or non-array data structures. generateMultipleQuickSort 
takes four or five parameters as follows: 
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or: 

generateMultipleQuickSort 
<procName>, 
<isLessThan>, 
<isLEQ>, 
<isEqual>) ; 

generateMultipleQuickSort 
<procName>, 
<isLessThan>, 
<isLEQ>, 
<isEqual>, 
LONG); 

<procName> is the name of the generic procedure to be generated. <isLessThan>, <isLEQ>, 
and <isEqual> are the names of boolean macros or procedures that take two arguments of type 
integer (if "LONG" is absent) or long integer (if "LONG" is present); they return true if and 
only if the (program-defined) quantity corresponding to the first argument is, respectively, less 
than, less than or equal to, or equal to the second 

If "LONG" is present, the generated generic procedure declaration and the header of the 
generated procedure look like: 

GENERIC PROCEDURE <procName> "<procName>Indexed"; 

PROCEDURE <procName>Indexed 
(LONG INTEGER alb,aub; 
MODIFIES LONG INTEGER LONG ARRAY(*) ind); 

If "LONG" is absent, the generated generic procedure declaration and the header of the 
generated procedure look like: 

GENERIC PROCEDURE <procName> "<procName>IndexedShort"; 

PROCEDURE <procName>IndexedShort 
(INTEGER alb,aub; 
MODIFIES INTEGER ARRAY(*) ind); 

By calling generateMultipleQuickSort twice with the same <procName>, once with "LONG" 
present and once with it absent, a generic procedure with two instances is generated The 
generated procedure sets ind in the range alb to aub to reflect the ordering specified by 
<isLessThan>, <isLEQ>, and <isEqual>. 
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Example 59.3-1 shows how to sort two parallel arrays a and b, with a as the primary and b the 
seconday sort. The arrays a and b must be outer variables, since they cannot be passed as 
arguments to the generated sort procedures. 

INTEGER ARRAY(*) a,b; 

DEFINE 
myLT(i,j) 

[a[i] < a[j] OR (a[i] 
myLEQ(i,j) = 

[a[i] < a[j] OR (a[i] 
myEQ (i, j) 

[a[i] a[j] AND b[i] 

a[j] AND b[i] < b[j])], 

a[j] AND b[i] LEQ b[j])], 

b[j]]; 

generateMultipleQuickSort(myGenSort,myLT,myLEQ,myEQ); 

PROCEDURE foo; 
BEGIN 
INTEGER ARRAY(*) ind; 

myGenSort(l,1000,ind); 
i ind now contains the sorted subscripts. To reorder both 
i a and b according to ind: 
reorder(a,ind); reorder(b,ind); 

Example 59.3-1. Use of generateMultipleQuickSort 
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59.4. Reversing an Array 

PROCEDURE 

PROCEDURE 

reverse 

reverse 

(<data type> ARRAY(*) a; 
OPTIONAL INTEGER lb,ub); 

(<data type> LONG ARRAY(*) a; 
OPTIONAL LONG INTEGER lb,ub); 

Table 59.4-1. reverse (Generic) 

<data type> in the declaration of reverse may be any MAINSAIL data type: boolean, integer, 
long integer, real, long real, bits, long bits, string, address, charadr, or pointer. reverse reverses 
an array a from lb to ub, or from a.$lbl to a.$ubl if lb and ub are not specified. The elements 
of a are rearranged to put the value at the highest subscript at the lowest subscript and vice 
versa, and the second highest at the second lowest and vice versa, and so on. An error occurs if 
a is Zero or lb or ub falls outside the range a$lb 1 to a$ub 1. 

59.5. Reordering an Array According to an Index Array 

PROCEDURE 

PROCEDURE 

reorder 

reorder 

(<data type> ARRAY(*) a; 
INTEGER ARRAY(*) ind); 

(<data type> LONG ARRAY(*) a; 
LONG INTEGER LONG ARRAY(*) ind); 

Table 59.5-1. reorder (Generic) 

<data type> in the declaration of reorder may be any MAINSAIL data type: boolean, integer, 
long integer, real, long real, bits, long bits, string, address, charadr, or pointer. reorder 
rearranges the elements of a so that the value at i is moved to ind[i] for i in the range ind.$1b 1 to 
ind.Sub 1. ind is not modified. An error occurs if a or ind is Zero or if the bounds of ind fall 
outside the bounds of a. The effect is undefined if ind is not a valid index array, i.e., does not 
contain exactly one occurrence of each value in the range ind$1bl to ind$ubl. 
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60. ST AMP and Object Module Security 

Several features are provided to give a software distributor some control over the remote use of 
individual object modules. The utility module ST AMP is used to set the security fields in an 
object module. 

An expiration date can limit the use of an object module for up to five years from the date the 
expiration date is put into the object module. 

A password can be put into an object module. If a password is present, then whenever the 
module is initialized for execution, MAINSAIL prompts for the password and allows use only 
if the user provides the password. 

A set of CPU ID's (as would be returned by the $cpuld procedure) can be put into an object 
module. MAINSAIL does not allow use of the module on a CPU that is not included in the 
specified set. 

The CPU ID is unavailable on many operating systems; therefore, it is not possible to CPU­
stamp modules for many target systems (unless an $altemateCpuID procedure is provided by 
the user, as is possible on some operating systems; see the operating-system-specific 
MAINSAIL user's guide for details). 

The security fields are stored into the object module in an encrypted form so that the 
unscrupulous user cannot easily alter their values. ST AMP is designed so that the distributor 
can send information to a customer about how to change the security fields in one way, and yet 
the customer cannot use that information to alter the fields in other ways. 

ST AMP stores an encrypted key into each object module. This key must be kept secret The 
purpose of the key is to allow secure change access by the customer. A different key should be 
used for every stamped module/customer pair; the distributor must remember the keys for each 
module and customer. Typically, only one critical module per "package" need be stamped to 
control the package's use. For example, a critical module of an application can be stamped 
with an expiration date two months in the future. At that time, the expiration date can be 
extended if the customer buys the package. 

There is a many-to-one mapping between passwords and CPU ID's and the encrypted values 
stored in the object module, so that it is possible (although unlikely) that a bogus value would 
be accepted by the MAINSAIL runtime system. 

-350-

MAINSAIL Utilities User's Guide 



The security features are designed more for low runtime overhead than absolute security, and 
hence should not be relied upon to protect truly sensitive data or code. At the very least, a 
customer could use ST AMP with random values until he or she eventually came up with a 
value that allowed use on an unauthorized CPU (though this might take quite some time). The 
purpose of the security fields is to require the customer to undertake a non-trivial effort to alter 
the security fields to his or her advantage, thereby providing clear evidence that the customer 
has purposely broken a contract. This avoids the situation of a well-intentioned but 
undisciplined customer claiming that a package was used beyond an agreed-upon expiration 
date or on an unauthorized CPU due to forgetfulness or uninformed users. 

60.1. Expiration Date 

An encrypted expiration date can be put into an object module, along with an encrypted key 
that provides secure change access for the expiration date. The encrypted key and expiration 
date depend on the contents of the object module, so that neither is valid in another object 
module. The encrypted expiration date also depends on the key. When an object module is 
first created, the compiler sets the encrypted date and key to encrypted "match-all" values. 

Whenever a module is initialized for execution, MAINSAIL aborts the module allocation if the 
key is not match-all, and the current date is greater than the expiration date or the expiration 
date is more than five years in the future (this makes it more difficult for a user to put a 
randomly selected bit pattern for an encrypted expiration date into the object module and 
successfully extend the expiration date). Thus, an expiration date can be at most five years 
from the current date, which is consistent with the purpose of an expiration date as a means of 
limiting use of a program to a reasonably short trial period 

The module ST AMP is used to set the expiration date in an object module. The expiration date 
can be set only if the user knows the key, or the key is match-all. Example 60.1-1 shows how 
to stamp a module FOO with an expiration date, and at the same time set the key if it is 
currently match-all. 

*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: setExpirationDate<eol> 
Module file: foo-<sys>.obj<eol> 
Expiration date (just <eol> for none): dee 31 1983<eol> 
Key: 'H12A8CDO<eol> 

Example 60.1-1. "setExpirationDate" 
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"?" may be typed to the "ST AMP:" prompt to get a summary of the valid responses. Only as 
much of a command as is needed to make it unique need be typed; for example, "sete" is 
sufficient for "setExpirationDate" (case is irrelevant). The expiration date can be any valid 
MAINSAIL date string format. If just <eol> is typed for the date, then the expiration date is set 
to match-all; i.e., there is no expiration date. 

ST AMP gives an error message if the expiration date is more than five years away, or if the key 
encrypted in the object module is neither match-all nor the supplied key. The key may be any 
one- to eight-digit hexadecimal value (case is irrelevant). Once a key is set for a module, that 
key must be used in all subsequent commands for the module (unless a "setToCompiledState" 
command is given, which sets the key to match-all and therefore allows a new key to be given 
for the next command). 

Since the above interaction makes explicit use of the key, it is not safe to be carried out by a 
customer, since the customer, knowing the key, could use STAMP to change the expiration 
date again. However, STAMP can also be used to change the expiration date in a way that does 
not reveal the key. This is a two-step process. The first step is carried out privately by the 
software distributor, who knows the key, and the second by the customer, who does not First, 
the distributor secretly gets a "mixed-up" expiration date, as shown in Example 60.1-2. 

*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: mixupExpirationDate<eol> 
Expiration date (just <eol> for none): dee 31 1983<eol> 
Key: 'H12A8CDO<eol> 
Mixed up date is 'H7A39F10E 

Example 60.1-2. "mixupExpirationDate" 

The distributor then tells the customer the mixed-up date value, and the customer uses STAMP 
to set the expiration date, as in Example 60.1-3. 

The effect is the same as if the "setExpirationDate" command for the originally specified date 
had been used. 
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*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: setMixedupExpirationDate<eol> 
Module file: foo-<sys>.obj<eol> 
Mixed up expiration date: 'H7A39Fl0E<eol> 

Example 60.1-3. "setMixedupExpirationDate" 

60.2. Password 

An encrypted password can be put into an object module, along with an encrypted key (the 
same key used with the expiration date). Whenever a module is initialized for execution, 
MAINSAIL checks whether the module contains other than the "match-all" password for that 
module, and if so, prompts the user for the password. Use of the module is allowed only if the 
user password matches. The compiler initializes the password to the encrypted match-all value. 

The encrypted password depends on the contents of the object module and the key, so that it is 
not valid in another object module. 

ST AMP is used to set the password in an object module. The password can be set only if the 
user knows the key, or the key is match-all. Example 60.2-1 shows how to stamp a module 
FOO with a keyword, and at the same time set the key if it is currently match-all. 

*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: setPassword<eol> 
Module file: foo-<sys>.obj<eol> 
New password (just <eol> for none): monkey<eol> 
Key: 'Hl2A8CDO<eol> 

Example 60.2-1. "setPassword" 

ST AMP gives an error message if the key encrypted in the object module is neither match-all 
nor the supplied key. A password is any string. If just <eol> is typed, then the password is set 
to match-all; i.e., there is no password. 
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Just as for setting the expiration date, STAMP can be used to have the customer set the 
password This is not as useful as rem.ote setting of the expiration date, since while it is in the 
customer's best interest to extend the expiration date, it is not in his or her interest to stamp a 
password into a module. Nevertheless, the capability of remotely setting the password is 
provided should it be useful. The distributor does as shown in Example 60.2-2. 

*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: mixupPassword<eol> 
Password (just <eol> for none): monkey<eol> 
Key: 'H12A8CPO<eol> 
Mixed up password is 'H7A39F10E 

Example 60.2-2. "mixupPassword" 

The distributor then tells the customer the mixed-up password, and the customer uses ST A1vfP 
to set the password, as in Example 60.2-3. 

*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: setMixedupPassword<eol> 
Module file: foo-<sys>.obj<eol> 
Mixed up password: 'H7A39Fl0E<eol> 

Example 60.2-3. "setMixedupPassword" 

The effect is the same as if the "setPassword" command had been used. 

60.3. Target CPU ID's 

An encrypted set of CPU ID's can be put into an object module, along with an encrypted key 
(the same key used with the expiration date). Whenever a module is initialized for execution, 
MAINSAIL aborts the module allocation if the encrypted CPU ID's are not "match-all" and the 
value returned by $cpuld is not contained in the encrypted set. The compiler sets the encrypted 
CPU ID' s to match-all. 
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The encrypted CPU !D's depend on the contents of the object module and the key, so that they 
are not valid in another object module. 

The module STAMP is used to set the CPU !D's in an object module. The CPUID's can be set 
only if the user knows the key, or the key is match-all. To stamp a module FOO with three 
CPU !D's, and at the same time set the key if it is currently match-all, do as in Example 60.3-1. 

*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: setCpuids<eol> 
Module file: foo-<sys>.obj<eol> 
Next CPU Id: AE-3451<eol> 
Next CPU Id: DD-1298<eol> 
Next CPU Id: AD-8632<eol> 
Next CPU Id:~> 
Key: 'H12A8CDO<eol> 

Example 60.3-1. "setCpulds" 

A CPU ID is a string. Tenninate the CPU ID list with <eol>. Use just <eol> for the first CPU 
ID to indicate the match-all value. ST AMP gives an error message if the key encrypted in the 
object module is neither match-all nor the supplied key. 

Just as for setting the expiration date, STAMP can be used to have the customer set the CPU 
!D's. The software distributor does as shown in Example 60.3-2. 

The distributor then tells the customer the mixed-up CPU ID values (there are always four), and 
the customer uses STAMP to set the CPU !D's, as shown in Example 60.3-3. 

The CPU !D's must be given in the same order as printed out by "mixupCpulds". The effect is 
the same as if the "setCpulds" command had been used. 

60.4. Target System 

The command "target <target system abbreviation>" specifies the system for which the module 
to be stamped was compiled. If <target system abbreviation> is omitted, the host system is 
assumed. The command "target ?" displays a list of possible system abbreviations. The 
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*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: mixupCpuids<eol> 
Next CPU Id: AE-3451<eol> 
Next CPU Id: DD-1298<eol> 
Next CPU Id: AD-8632<eol> 
Next CPU Id: <eol> 
Key: 'H12A8CDO<eol> 
Mixed up CPU Ids are 

'H983C879F 'HB3187993 'H8F474CCA 'HCB278901 

Example 60.3-2. "mixupCpulds" 

*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: setMixedupCpuids<eol> 
Module file: foo-<sys>.obj<eol> 
Mixed up CPU Id 1: 'H983C879F<eol> 
Mixed up CPU Id 2: 'HB3187993<eol> 
Mixed up CPU Id 3: 'H8F474CCA<eol> 
Mixed up CPU Id ·4: 'HCB278901<eol> 

Example 60.3-3. "setMixedupCpulds" 

"target" command remains in effect until either a new "target" command is given or the 
ST AfAP session is terminated. 

60.5. Stamping Modules in Libraries 

The ST AMP command "library" allows modules to be stamped directly in libraries. The forms 
of the command are shown in Table 60.5-1 (<library name> is the file name of a module 
library; <module list> is a series of module names separated by spaces or tabs). 
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Syntax Description 
library <library name> stamp all modules in 

<library name>. 

library <library name> <module list> stamp the modules in 
<library name> 
specified in <module 
list>. 

library resume stamping 
modules not contained 
in libraries. 

Table 60.5-1. Forms of the ST AMP "library" Command 

The "library" command stays in effect until either a new "library" command is given or the 
ST Al\.1P session is terminated. All subsequent ST AMP commands affect the modules specified 
in the "library" command. 

The first time a module is stamped, the user is asked to specify a key, which is encrypted and 
stored somewhere in the module. The ST AMP commands "setExpirationDate", "setPassword", 
"setCpulds", and "setToCompiledState" require the user to specify a key the encrypted value of 
which must match the value stored in a module in order for the commands to be performed on 
that module. All modules specified in a single "library" command are assumed to have the 
same key, so that if modules in a library are being stamped, the user is requested to enter a key 
only during the first ST AMP command that matches a key against the key stored in a module. 
If all modules being stamped match that key or have not been stamped before, then subsequent 
such ST AMP commands use that key instead of requiring that the key be respecified Thus, the 
dialogue to stamp a module FOO in a library "bar.lib" with both an expiration date and a 
password would resemble that shown in Example 60.5-2. 

If the key specified by the user does not match the key stored in a module, a message to that 
effect is written to logFile, and that module is not stamped. STAMP still tries to stamp the 
remaining modules; i.e., it does not stop in the middle of stamping a list of modules because it 
cannot stamp one. However, at the next STAMP command that uses a key, the user is 
prompted for another key. 

The commands "mixUpExpirationDate", "mixUpPassword", and "mixUpCpulds" always 
request a key, since they do not match the key against the key stored in a module. 
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*stamp<eol> 
MAINSAIL (tm) Module Security (? for help) 
STAMP: library bar.lib foo<eol> 
STAMP: setexpirationdate<eol> 
Expiration date (just <eol> for none): jan 1 1990<eol> 
Key: 'H12345678<eol> 
STAMP: setpassword<eol> 
New password (just <eol> for none): meringue<eol> 
STAMP: 

Example 60.5-2. Stamping a Module in a Library 

60.6. Information about an Object Module 

The command "show" displays an object module's expiration date, whether or not the module 
requires a password to be run, and whether or not it can only be run on a restricted set of CPU's 
(the exact list of CPU's cannot be displayed, because it cannot be derived from the information 
in the module). 

If no "lib" command is in effect, ST AMP prompts for the name of the object file to examine. 
Otherwise, it examines the modules specified by the "lib" command. 

The syntax of the command is "show (all}" (the curly braces mean that the "all" is optional). If 
the "all" is omitted, only modules that have actually been stamped in some way are displayed. 
If no modules have been stamped, STAMP displays a message to that effect If "all" is 
specified, then information is displayed about all modules being examined, even the modules 
that have not been ~tamped. 

When ST AMP decodes a module's expiration date, it displays it only if the expiration date is 
within five years, either way, of the current date. This is to foil people who might try to beat 
the system by patching random values into an expired object module's expiration date field and 
then using STAMP's "show" command to see what the effect was. 

What follows is a session illustrating the use of the new command to find out whether or not the 
module "mainex" in the library "/l l/system-16.lib" is stamped: 
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*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: lib /11/system-16.lib mainex<eol> 
STAMP: show<eol> 
MODULE EXPIRATION DATE PASSWORD RESTRICTED CPU IDS 

MAINEX 1-May-86 no yes 
STAMP: g:<eol> 

* 

60. 7. Miscellaneous 

60.7.1. List of Commands 

Typing question mark to the command prompt gives a summary of the available commands, as 
shown in Example 60.7.1-1. 

*stamp<eol> 
MAINSAIL (R) Module Security (? for help) 
STAMP: ?<eol> 

target {targetSystem} 
library libName {modList} 
setExpirationDate 
mixupExpirationDate 
setMixedupExpirationDate 
setPassword 
mixupPassword 
setMixedupPassword 
setCpuids 
mixupCpuids 
setMixedupCpuids 
setToCompiledState 
show {all} 
quit 

Example 60.7.1-1. STMl:IP Help 

-359-

MAINSAIL Utilities User's Guide 



60.7.2. Long Command Lines 

A very long STAMP command may be broken across several lines by terminating each line 
with a backslash ('\"). Thus, the command lines: 

library foo.lib\ 
abc\ 
def\ 
ghi 

are equivalent to the single command line: 

library foo.lib abc def ghi 

60.7.3. "setToCompiledState" Example 

In Example 60.7.3-1, the "setToCompiledState" command is used to set the encrypted key, 
expiration date, password, and CPU ID to the match-all values that are set by the compiler. 

*stamp<eol> 
MAINSAIL (R) Module Security (7 for help) 
STAMP: setToCompiledState<eol> 
Module file: foo-<sys>.obj<eol> 
Key: 'Hl2A8CDO<eol> 

Example 60.7.3-1. "setToCompiledState" 

60.7.4. Match-All Keys 

Whenever a module is initialized for execution, MAINSAil.. first checks whether the key is 
match-all, and if so, it does not bother checking any of the other security values, thereby saving 
the overhead of doing so. Thus it is a good idea to use "setToCompiledState" if a module has a 
key other than match-all, and all of the security fields are match-all (and will never be set again, 
though there is little reason to set them again since the unscrupulous customer could just 
continue to use the copy with no values set). 
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Note that once the key is set to match-all., there is no way to use the "remote" commands to set 
the key to a secret value. Thus if there is a chance that a module that is sent to a customer may 
at some later date be stamped with some values, even though this is not done when the module 
is sent to the customer, then the module should be stamped with a key before it is shipped to the 
customer (e.g., use the "setPassword" command and use just <eol> for the password). The rule 
of thumb is to stamp a module before distribution if restricted access is desired, and then use 
the remote commands to change the values (not particularly for changing the password, since if 
it is discovered, then the customer will not want to change it, and if it is not discovered, then 
there is no particular reason to change it anyway). 

The "quit" command is used to exit STAMP. 

60.8. ST AMP Program Interface 

TEMPORARY FEATURE: SUBJECT TO CHANGE 

ST AMP can be called from a program with the procedure $executeStampCommands, declared 
as shown in Table 60.8-1. 

BOOLEAN 
PROCEDURE $executeStampCommands 

(OPTIONAL STRING cmds; 
OPTIONAL 

POINTER(textFile) f); 

Table 60.8-1. $executeStampCommands 

$executeStampCommands executes a series of ST AMP commands until either one of the 
commands fails, in which case it returns false and ignores the remaining commands, or it 
encounters a "quit" command or runs out of commands, in which case it returns true. 
Commands are first read from the string cmds until it is empty, at which point commands are 
read from the file f until end-of-file is reached. 

A command can fail for a number of reasons; e.g., a file cannot be opened, or it is not a library 
or object file, or a specified key does not match the key stored in any of the modules being 
stamped. If a key does not match a single module's key, the other modules are still stamped if 
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the specified key matches their keys, but the command is considered to have failed, and the 
remaining commands are ignored. 

The commands are exactly the same as if they were being entered from cmdFile. For example, 
the call of Example 60.8-2 stamps the module FOO in the library "bar.lib" with both an 
expiration date and a password, as done in Example 60.5-2. 

$executeStampCommands( 
"library bar.lib foo" & eol & 
"setexpirationdate" & eol & 
"jan 1 1990" & eol & 
"12345678" & eol & 
"setpassword" & eol & 
"meringue" & eol & 
"quit") ; 

Example 60.8-2. Use of $executeStampCommands 
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61. SUBCMD, Subcommand Processor 

Command line syntax: subcmd {one subcommand} 

The module SUBCMD allows the user to give any MAINEX subcommand. When invoked 
with a commmand line argument, the argument is interpreted as a single MAINEX 
subcommand. 

SUBC:L\ID is most useful when run from MAINEDIT or MAINDEBUG or from the "Error 
response:" prompt 

61.1. SUBCMD Example 

When module SUBCMD is invoked with no arguments, it reads subcommands from logFile. 
When logFile is "TTY", the subcommand prompt (">") is issued and subcommand mode is 
entered. Any number of subcommands may be entered at this point Subcommand mode is 
exited when <eol> is typed in response to the ">" prompt. 

Example 61.1-1 shows the use of SUBC:MD when subcommands are entered through "TTY" 
from MAINED, the MAINSAIL text editor front end Since <eol> is given as the name of the 
file that contains the subcommands, subcommand mode is entered and subcommands are read 
from primary input When all of the desired subcommands have been given, <eol> is typed to 
exit subcommand mode. At this point, the module SUBC:MD is exited and the user is back in 
command mode. 

If it is desired to read subcommands from a file, the subcommand "SUBCOMMANDS" may be 
used 
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The MAINED command "QESUBCMD<eol>" is given. 

----P.1-----L.1-----I----CMDLOG--------------------

:Enter subcommands (? for help) . 
:>enter foo realFileNaroe<eol> 
:><eol> 

E 
E 

Example 61.1-1. SUBC:MD Example with Subcommands Entered from "ITY" Using 
MAINED 
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62. TVIEW, Text File Viewer 

The module TVIEW displays the contents of a text file. TVIEW prompts for the name of the 
file to be examined. Once the input file is successfully opened, the contents of position 0 are 
automatically displayed and the user is prompted for a command. TVIEW displays the current 
position in the file followed by "/" followed by 16 characters beginning at the current position. 
Printing characters are displayed exactly as they appear in the file; character codes delimited by 
angle brackets are displayed for non-printing characters. For example, a horizontal tab 
character is displayed as "<9>" (assuming an ASCII character set). Available commands are 
displayed when "?" is typed in response to the TVIEW command prompt, and are listed in 
Table 62-1. 

n 
eol 

+n 
-n 
s xxx 
w xxx 
F xxx 
Q 

E~amine position n 
Step forward through file 
Step backward through file 
Position forward n integers 
Position backward n integers 
Search for value xxx 
Write value xxx 
Examine file xxx 
Quit TVIEW 

Table 62-1. TVIEW Commands 

62.1. n, <eol>, "A", "+n", and "-n" 

These commands tell TVIEW what position in the input file to display. Ifn is typed, 16 
characters beginning at position n are displayed. Typing <eol> causes TVIEW to display the 
contents of the next 16 positions in the file. For example, if the contents of position 0 have just 
been displayed and the <eol> command is issued, TVIEW displays 16 characters beginning 
with position 16. """displays the previous 16 characters, "+n" displays the 16 characters 
beginning with the nth next position, and "-n" displays the 16 characters beginning with the nth 
previous position in the file. 
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62.2. "S xxx" 

The "S" command searches forward for the string xxx. If found, 16 characters are displayed 
beginning with the search string. If the string is not found in the file, a message is printed and 
16 characters beginning with the current position are redisplayed. 

62.3. "W xxx" 

The "W" command writes the string xxx to the current position of the input file. The message 
"Wrote xxx at n" is displayed and the new text beginning with the current position is 
redisplayed. 

The file being examined is initially opened for input only. When the "W" command is issued, 
the file is closed and reopened for input and output access. After the value has been written, the 
file is again closed and then reopened for input only. Since TVIEW opens the file for random 
access, and random output is not supported for record-oriented files, the "W" command is not 
allowed for such files. 

62.4. "F xxx" 

The "F" command changes the input file to xxx. The new input file is opened and first 16 
characters of the file are automatically displayed. 

62.S. "Q" 

The "Q" command exits TVIEW. 

62.6. TVIEW Example 

Example 62.6-1 shows how to use TVIEW to examine a text file. The file "text" is opened and 
the first 16 characters are automatically displayed. The 16th character is a carriage return, 
indicated by "<13>". <eol> displays the next 16 characters beginning with position 16, and 
"lOO<eol>" displays 16 characters beginning with location 100. The search command searches 
forward from the current position (100) for the string "proc" and finds it at position 138. 
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MAINSAIL (R) Version 12.10 (? for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*tyiew<eol> 
Text file viewer (? for help) 
<xxx> represents non-graphic decimal character code xxx 

File to view: filcch 

0/ BEGIN "$fi1Cch"<13> 
TVIEW><eol> 

16/ <10><13><10>MODULE $fi1Cc 
TVIEW>lOO<eol> 

100/ <9> <9> LONG I 
TVIEW>s proc<eol> 

138/ PROCEDURE $clear 
TVIEW>g:<eol> 

* 

Example 62.6-1. TVIEW Example 

-367-

MAINSAIL Utilities User's Guide 



63. WRDCOM, Data File Comparer 

Command line syntax: wrdcom {filel {file2} }* 

WRDCOM compares pairs of data files. If the file names are provided on the command line, 
WRDCOM compares the specified pairs of files. If the last file2 is omitted, WRDCOM 
prompts for it If no files are specified on the command line, WRDCOM prompts for two file 
names. 

Successive bits values from each file are read and if different, the values and file position 
(0-origin) are written to logFile. If the two files are identical, no output is generated. 

Example 63-1 shows how to use WRDCOM. The bits values at offsets 12, 14, 18, and 20 of 
the files "filel" and "file2" are different. 

MAINSAIL (R) Version 12.10 ('? for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*wrdcom<eol> 
File number 1 (just <eol> to stop): filel<eol> 
File number 2: file2<eol> 
12 ('HC): 'H312E 
14 ( ' HE) : ' HA4 8 
18 ('H12): 'H2077 
20 ('Hl4): 'H6F6E 
Found 4 differences. 

'H322E 
'HA57 
'H206F 
'H6E65 

File nu~er 1 (just <eol> to stop): <eel> 

* 

Example 63-1. WRDCOM Example 
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64. XREF, Cross-Reference 

XREF writes a cross-reference for a text file. The cross-reference lists each non-keyword 
MAINSAIL identifier along with each page and line on which it occurs. Identifiers within 
string quotes and in comments, and characters after single quotes, are ignored. The case of 
identifiers is ignored; e.g., "abc" is the same as "ABC" and "aBc". 

XREF prompts for the keyword option to be used when scanning the input files (keywords are 
omitted from the cross-reference listing). Table 64-1 lists the available responses. Only 
enough of the option to make it uniquely identifiable need be typed. 

no keywords 
MAINSAIL keywords 
just keyword file 
keyword file plus MAINSAIL keywords 
help 

Table 64-1. XREF Keyword Options 

Options include specifying MAINSAIL keywords, those in a user file, both MAINSAIL 
keywords and those in a user file, and no keywords. The keyword file is assumed to consist of 
keywords separated by any mixture of blanks, tabs, eol' s or eop' s. MAINSAIL keywords 
(reserved identifiers) are listed in an appendix to the "MAINSAIL Language Manual". 

After the keyword option has been specified, XREF prompts for the start and stop columns for 
the "page.line" information for each identifier. The cross-referenced identifiers are output in 
alphabetic order, beginning in column 0. The "page.line" information is listed in ascending 
order beginning with column startCol and not exceeding column stopCol (startCol and stopCol 
are 0-origin). The default startCol is column 20; the default stopCol is 71. 

When startCol and stopCol have been read, XREF prompts for input-output file pairs. To exit, 
type <eol> in response to the "Next input file" prompt. 

Example 64-2 shows a sample use of XREF. User responses are underlined. A cross-reference 
listing for the file "sample" is written to the file "sample-xrr'. MAINSAIL keywords are not 
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included in the list. XREF prints the number of identifiers in the file and the total number of 
occurrences. 

MAINSAIL (R) Version 12.10 (? for help) 
Copyright (c) 1984, 1985, 1986, 1987, 1988, and 1989 by 

XIDAK, Inc., Menlo Park, California, USA. 
*xref <eol> 
Keyword option (? for responses) : m<eol> 
startCol stopCol (just eol for 20 71, ? for help): <eel> 
Next input file (just eol for none): sample<eol> 
Output file: sample-xrf<eol> 
12 different ids. 33 occurrences. 

Next input file (just eol for none): ~ 

* 

Example 64-2. XREF Example 

Figure 64-3 gives the XREF output for the module SAMPLE. 

For information on cross-reference information available directly from the MAINSAIL 
compiler, see the descriptions of the utility "XRFMRG" and of the "ITFXRF" and "FLDXRF" 
subcommands of the compiler in the "MAINSAIL Compiler User's Guide". 
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Keyword Options: MAINSAIL keywords 
Input File: sample 
Statistics: 12 different ids. 33 occurrences. 

BUCKET SIZE 1.3 1.11 1.17 
CREAD 1.10 
CVI 1.17 
EOL 1.20 1.20 
H 1. 8 1. 9 1. 9 1.10 1.11 
HASH 1. 6 1.20 
I 1. 8 1. 9 1.10 
J 1.8 1. 9 1.10 1.10 
LENGTH 1. 9 
s 1. 6 1. 9 1.10 1.16 1.19 1.20 
TTYREAD 1.17 1.19 
TTYWRITE 1.17 1.18 1.20 

Figure 64-3. XREF Output for SAMPLE 
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"command 92 

# 32,301 
#DOWN 82 
#LEFI' 82 
#NEXT 82 
#PREV 82 
#RIGHT 82 
#UP 82 

'command 92 

(command 92 

)command 92 

* 12 
prompt 279 

+Q command 63 

-M command 80 

.D command 74 

.H command 77 

.M command 79 

.N command 81 

.V command 77, 87 

/command 64 

< 

Index 

and> in syntax desciptions 1, 4, 52, 122, 150, 188 
command 92 

<abort> 56 
<ecm> 57 
<eol> to line-oriented debugger 64 

=command 65 
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> 
command 92 
prompt 281 

? command 64 

@command 63 

[and] in syntax desciptions 2, 4, 52, 122, 150, 188 

\ 12, 59, 285 
in text forms 157 

{ 62 
and } in syntax desciptions 2, 4, 52, 122, 150, 188 

I in syntax desciptions 2, 4, 52, 122, 150, 188 

} 62 

11 command 78 

Acommand 66 
ABORT compiler subcommand 17 
$abortProgramExcpt 63 
ACHECK compiler subcommand 17 
ACHECKALL compiler subcommand 17 
ADD 

IN1LIB command 234 
MODLIB command 311 

ADDDATA LIB command 263 
address, examining contents of 88 
ADDTEXT LIB command 263 
alignment of Structure Blaster structures 152 
$areaAttr 180 
argument, to FLI procedures 47 
array 

examining slices of 66 
reordering by parallel index array 349 
reversing 349 
slice 66 
unit 160 

attribute in text form 158 
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B command 68 
B@ command 73 
base file (LIB) 244 
BOOTFil..ENAME CONF command 197 
bootstraps, making 193 
bound modules (as invoked from MAINEX) 279 
break, on procedure count 78 
breaking line in MAINEX subcommand 285 
breakpoint 55 

at specified off set 73 
commands 68, 86 
conditions 68 
continuing from 73 
in invoked procedure 83 
permanent 68 
removing 84 
removing at specified offset 84 
temporary 86 
temporary, at specified offset 86 
where to set 69 

breakpoints 
displaying list of 77 
removing all 85 

bubble sort 341 

c 
calling (from) 19, 40 
command 73 
LIB mode 254 

cache (of files) 213 
call 

chain 190 
stack 80 

CALLS module 54, 190 
Case Statement, breakpoint on 70 
CD LIB command 255 
character search 92 
charadr, examining contents of 88 
$charslnArea bit 168, 173 
CHECK compiler subcommand 18 
CHECKALL compiler subcommand 18 
CHECKCONSISTENCY MAINEX subcommand 288 
chunk 

information about 304 
unit 158 
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class unit 159 
CLOSEEXELIB MAINEX subcommand 288 
CLOSEF module 191 
CLOSEINTLIB MAINEX subcommand 288 
CLOSEOBJLIB MAINEX subcommand 288 
CMDFILE MAINEX subcommand 289 
cmdFile, redirection from MAINEX 289 
CMDLINE compiler subcommand 18 
CMSBITS CONF command 202 
COLLECTMEMORYPERCENT CONF command 197 
command summary 64 
command syntax, of MAINSAIL utilities 188 
commands, MAINPM 125 
COMMANDSTRING CONF command 197 
comment 

in compiler subcommands 32 
in MAINEX subcommands 301 

common data representation among machines 321 
$comparelntmods 229 
$compare0bjmods 320 
comparing data structures 167 
COrvt:PIL module 6 
$compile 49 
compiler 

invoking from a program 49 
subcommands 12 

compiler subcommand, DEBUG 53 
$compressed 166 

bit 169, 179 
compressed 

text form of structure 150 
text forms 156, 166 

CONCHK module 192 
conditional commands to MAINEX 225 
CONF module 193 
configuration parameters 193 
CONFIGURATIONBITS CONF command 38, 198 
CONFIRM LIB command 266 
CONNECT LIB command 255 
consistency 

of memory 192 
of module interfaces 288 

context 
debugger 54 
debugger,coroutine 81 
debugger, current breakpoint 79 
debugger, displaying 77, 78 
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debugger, exception 81 
debugger, iUnit 81 
debugger, module 79 
debugger,procedure 80 

continuation line in MAINEX subcommand 285 
continuing from a breakpoint 73 
CONTROLINFO MAINEX subcommand 289 
converting 

data image to text form 169, 184 
text form to data image 184 
text form to structure image 176 

COPIER module 203 
COPY 

INTLIB command 234 
LIB command 263 
MODLIB command 311 

copying a data structure 168 
coroutine 

call chain of current 190 
killing 204 
resuming 204 
utilities 204 

coroutines 
and the "I" command 77 
and the "J" command 78 
and the "S" command 85 
opening with the "OC" command 81 

count break 78 
COUNTS command 128 
counts, in debugger commands 64 
CP LIB command 263 
CPU ID, in object module 350 
CREATE 

INTLIB command 235 
LIB command 260 
MODLIB command 311 

cross-compilation 31 
cross-CONF 200 
cross-INTLIB 238 
cross-MODLIB 315 
cross-reference listing 23, 369 
cross-reference listings, merging 36 
CSUBCO:MMANDS MAINEX subcommand 289 
current file (of debugger context) 57 
current coroutine, call chain of 190 
cursor movement 90 
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Dcommand 90 
data 

portable format (PDF) 321 
sections and the Structure Blaster 154 
sink 303 
stucture image 150 

data file, viewing 210 
data image, converting to text fonn 169, 184 
data section, examining 87 
data structure 

examining or editing 156 
manipulating arbitrary 150 

$datalmage 171 
dataSec unit 162 
$date 171 
date of structure creation 171 
DEBUG 

(module) 53 
compiler subcommand 18, 53 

$debugExec 114 
debuggable module 53 
debugger 

command syntax 57 
context 54 
invoking from a program 114 
options 83 
variable 74 

debugger context 
coroutine 81 
current breakpoint 79 
displaying 77, 78 
exception 81 
iUnit 81 
module 79 
procedure 80 

debugger example 
display interface 102 
line-oriented interface 94 

declaration of debugger variables 74 
deep usage 122 
DEFINE LIB command 256 
DEFINETIMEZONE MAINEX subcommand 289 
deinitialize PDFMOD 325 
delayed recompilation of erroneous procedure 8 
DELETE 

INTLIB command 235 
LIB command 264 
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MODLIB command 312 
delete bit 168, 179 
deleting files 206 
DELFIL module 206 
detail of MAINPM statistics 129 
device modules 303 
device module, LIB 242 
differences between files (utility) 276, 368 
direct arguments 59 
directive, ENCODE 45 
DIRECTORY 

INTLIB command 235 
LIB command 257 
MODLIB command 312 

directory structure, LIB 245 
DISASM module 33 
disassembly listing 33 
display-oriented 

debugger interface 56 
interface 102 

display-oriented debugger interface, switching to 63 
displaying 

arrays 66 
contents of address 88 
memory locations 88 
objects 87 
source text 91 
values 86 

dispose of bound data sections 209 
DISPSE module 209 
doCommandsinFile 251 
doCommandslnString 251 
DROP LIB command 264 
DSTCONNECT LIB command 255 
DSTENDRULE MAINEX subcommand 291 
DSTNAME MAINEX subcommand 300 
DSTOFFSET MAINEX subcommand 291 
DSTSTARTRULE MAINEX subcommand 291 
DVIEW module 210 

Ecommand 74 
ECHOCMDFILE MAINEX subcommand 292 
$echoCmdFile 198 
ECHOIFREDIRECTED MAINEX subcommand 293 
$echolfRedirected 198 
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editing 
a data structure 156 
commands (in debugger) 90 

efficiency, detennining with MAINPM 122 
efficient I/0 of structures 151 
ELSEX module 225 
ELXSI System 6400 procedure calling standard, calling (from) 19 
ELXSI System 6400 procedures, calling (from) 40 
ENCODE 45 
END, breakpoint on 70, 71 
ENDX module 225 
ENTER MAINEX subcommand 293 
errorOK bit 168, 169, 170, 171, 173, 175, 176, 179 
escape mode 57 
examining 

a data structure 156 
arrays 66 
contents of address 88 
memory locations 88 
objects 87 
values 86 

exceptions 63, 81 
and the FLI 47 

EXECUTE 
command 127 
LIB command 268 

$executelntlibCommands 241 
$executeModlibCommands 318 
$executeStampCommands 361 
executing statements 88 
execution 

access 307 
of specified module 74 

EXIT LIB command 268 
exiting 63 

CONF 201 
expiration date, of object module 350 
expression, displaying value of 86 
EXPUNGE LIB command 264 
EXTRACT 

INTI..IB command 237 
LIB command 263 
MODLIB command 312 
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Fcommand 90 
fast I/O of structures 151 
FCC 38, 199 

example 40 
field read from PDF source 325 
field base 

most recently used 66 
next to most recently used 66 

fields of records and dat.a sections, examining 87 
file 

base (LIB) 244 
cache 213 
closing utility 191 
comparison utility 276, 368 
deleting 206 
formats 203 
host 244 
library (LIB) 244 
maintaining in memory 303 
merging 334 
renaming 339 
version 246 

FILEINFO MAINEX subcommand 294 
FILMRG module 216 
FLDXREF compiler subcommand 19 
FLI 38 

and exceptions 4 7 
and garbage collection 40, 4 7 
compiler subcommand 19 
parameters and data types 4 7 

FLiexample 
FCC 40 
MEC 44 

Foreign Language Interface 19, 38, 199 
$foreignCodeStartsExecution 38, 198 
FOREIGNMODULES CONF command 38, 199 
format of structure 171 
FORTRAN, calling (from) 19, 40 
FORTRAN77, calling (from) 19, 40 
fully qualified LIB file name 245 

Gcommand 90 
gaps in memory 306 
garbage 

collection 197,304 
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collection (tracking) 296 
collection and FLI 40 
collection and the FLI 47 

garbage collection, statistics 306 
GCCHPmodule 213 
GENCODE compiler subcommand 21 
generateMultipleQuickSort 346 
generateQuickSort 345 
GENINLINES compiler subcommand 21 
$getSubcommands 302 
global cache (of files) 213 
GMTOFFSET MAINEX subcommand 294 

Hcommand 77 
hard deletion of LIB file 24 7 
HARDDELETE LIB command 265 
hash table utility 219 
hashEnter 220, 221 
hashlnit 220, 221 
hashLoad 220, 223 
hashLookup 220,221 
hashLookupNext 220, 223 
hashLookupNextlnit 220, 223 
hashNext 220, 222 
hashRemove 220, 222 
hashRemoveRecord 220, 223 
hashStore 220, 223 
HEADER LIB command 269 
help for debugger commands 64 
hexadecimal 

object values 77 
values 77 

host machine 4 
HSHMOD module 219 

!command 77 
IFX module 225 
ignore-count breakpoint 69, 73 
$imageType 171,174 
in-place sort 341 
INCREMENTAL compiler subcommand 21 
incremental recompilation 10 
index sort 342 
indirect arguments 60 
INFO command 130 

- 381-



information about memory usage 304 
ININ1LIB compiler subcommand 22 
initialize PDFMOD 326 
INITIALSTATICPOOLSIZE CONF command 200 
$initRand 336 
$initsRand 336 
INOBJF'Il..E compiler subcommand 22 
INOBJLIB compiler subcommand 22 
INTCOM module 228 
interface consistency checking 288 
interpreting statements 88 
INTLIB 

module 230 
program interface 241 

intmod 53 
close 80 
comparison 228 
libraries and debugger 82 
library 230 

intmod library, opening with the "OI'' command 82 
$invokeModule 279 
invoking a module 74, 279 
Iterative Statement, breakpoint on 70 
ITFXREF compiler subcommand 23 
iUnit 54, 81 

breakpoint at 73. 

J command 78 
jumping into procedures 78 

Kcommand 78 
KEEP LIB command 266 
keepNul bit 173, 176 
KERMODNAME CONF command 200 
kernel, MAINSAIL module 200 
KILLCO module 204 

Lcommand 91 
LEGALNOTICE MODLIB command 314 
LIB 242 
LIBEX 242 

example 270 
LIBRARY compiler subcommand 23 
library 

file (LIB) 244 
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intmod 230 
module, system 202 
objmod 307 
objmod (opening from MAINEX) 297 
opening with the "OL" command 82 

LINCOM module 276 
line debugger interface 90 
line-oriented debugger interface 55, 94 
line-oriented debugger interface, switching to 63 
LIST command 130 
LOG 

compiler subcommand 24 
INTLIB command 237 
MODLIB command 314 

LOGFILE MAINEX subcommand 294 
logFile, redirecting from MAINEX 294 
logical names 

establishing from MAINEX 293 
looking up from MAINEX 294 

long MA1NEX subcommand line 285 
LOOKUP MAINEX subcommand 294 
low-level PDF procedures 321 
lparms 247 
LS LIB command 257 

M 
command (with argument) 79 
command (with no argument) 79 

macro 64, 65 
MAINDEBUG, invoking from a program 114 
MAINEDIT 56 
MAINEX 279 

conditional commands to 225 
subcommands 281, 302, 363 

MAINEX subcommands, reading from a file 289, 300 
~M 24,25,27,28 

module 123 
MAINSAIL monitor 304 
$mainsai1Exec 301 
MAKE Lm command 262 
MAP MAINEX subcommand 295 
$markedArea 180 
MAXMEMORYSIZE CONF command 200 
MEC 38 

example 44 
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l\1EM device module 303 
l\1EMINFO MAINEX subcommand 296 
memory 

allocation quanta 200 
examining 88 
files 303 
information about 304 
limiton 200 
management 304 
maps 295 

merging files 334 
MINSIZETOALLOCATE CONF command 200 
MK.DIR LIB command 262 
MM: module 304 
MOD LIB 

module 307 
program interface 318 

modList 232, 309 
MODTIME compiler subcommand 24, 123 
MODULE command 129 
module 

invoking from MAINEX 279 
libraries and debugger 82 
library (opening from MAINEX) 297 
of debugger context 79 

module library 
intmod 230 
objmod 307 
system 202 

module name association, establishing from MAINEX 299, 300 
module swapping, tracking 301 
MONITOR compiler subcommand 25, 123 
MONITORAREA command 132 
MONITORLm command 132 
MONITORMODULE command 132 
most recently used field base 66 
MOVE 

IN1LIB command 238 
MODLIB command 314 

multiple sort 346 
MV LIB command 264 

Ncommand 80 
NC LIB mode 254 
next to most recently used field base 66 
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NOACHECK compiler subcommand 17 
NOACHECKALL compiler subcommand 17 
$noAutoCmdFileSwitching 198 
NOCHECK compiler subcommand 18 
NOCHECKALL compiler subcommand 18 
NOCHECKCONSIS1ENCY MAINEX subcommand 288 
NOCONFIRM LIB command 266 
NOCONTROLINFO MAINEX subcommand 289 
NOCOUNTS subcommand 128 
NODEBUG compiler subcommand 18 
NOECHOCMDFILE MAINEX subcommand 292 
NOECHOIFREDIRECTED MAINEX subcommand 293 
NOFILEINFO MAINEX subcommand 294 
NOFLDXREF compiler subcommand 19 
NOGENCODE compiler subcommand 21 
NOGENINLINES compiler subcommand 21 
NOINCREMENT AL compiler subcommand 21 
NOININTLIB compiler subcommand 22 
NOINOBJLIB compiler subcommand 22 
NOITFXREF compiler subcommand 23 
NOLIBRARY compiler subcommand 23 
NO LOG 

compiler subcommand 24 
INTLIB command 238 
MODLIB command 314 

NO:MEMINFO MAINEX subcommand 296 
NOMONITOR compiler subcommand 25, 123 
NOMONITORAREA command 132 
NOMONITORLIB command 132 
NOMONITORMODULE command 132 
non-compressed text forms 156 
nonbound-invocation module 31 
$nonPaged bit 169, 171, 173, 175, 176, 179 
nonRecursiveDebug 83 
nonsticky compiler subcommands 12 
NOOPTIMIZE compiler subcommand 25 
NOOUTOBJLIB compiler subcommand 26 
NOOUTPUT compiler subcommand 27 
NOPROCS compiler subcommand 28 
NOREDEFINE compiler subcommand 29 
NORESPONSE 

compiler subcommand 30 
MAINEX subcommand 297 

NOSA VEON compiler subcommand 30 
NOSLIST compiler subcommand 30 
NOSW APINFO MAINEX subcommand 301 
NOT ARGET compiler subcommand 31 
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NOTIMING subcommand 128 
NOUNBOUND compiler subcommand 31 
NOUNEXECUTED subcommand 128 
NOUPDATE 

INTLIB command 239 
MODLIB command 316 

NOVERBOSE LIB command 266 
NUL device module 303 
number of PDF characters in host data 322 
$numPages0rSize 171 
NV LIB mode 254 

Ocommand 81 
OBJCOM module 319 
objects, display in hexadecimal 77 
objmod 

comparison 319 
dispose 80 
library 307 
library (opening from MAINEX) 297 

OC command 81 
QI command 82 
OL command 82 
OP command 83 
open coroutine ("OC" command) 81 
OPENEXELIB MAINEX subcommand 297 
opening a Structure Blaster file 153 
OPENINTLIB MAINEX subcommand 297 
OPENLIBRARY MAINEX subcommand 297 
OPENOBJLIB MAINEX subcommand 297 
OPrIMIZE compiler subcommand 25 
options,debugger 83 
OSlVIEMORYPOOLSIZE CONF command 200, 306 
OUTINTFILE compiler subcommand 26 
OUTIN'ILIB compiler subcommand 26 
OUTOBJFILE compiler subcommand 26 
OUTOBJLIB compiler subcommand 26 
OUTPUT compiler subcommand 27 

Pcommand 91 
$pl 66 
$p2 66 
PAGEMAP LIB command 269 
PAGESUMMARY LIB command 269 
parameter, of FLI procedures 4 7 
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Pascal, calling (from) 19, 40 
passwords, in object modules 350 
PDF 

low-level procedures 321 
structure image 150 

$pdf bit 153, 172, 175, 179 
pdfBoRead 331 
pdfBo Write 332 
pclfbRead 331 
pdfbWrite 332 
pdfCharRead 322 
pdfChars 322 
pdfCharWrite 323 
pdfcRead 324 
pdfcWrite 324 
pdtDelnit 325 
pdfFldRead 325 
$pdflmage 171 
pdflnit 326 
pdfiRead 331 
pdfiWrite 332 
pdfLbRead 331 
pdtLb Write 332 
pdtLiRead 331 
pdfLiWrite 332 
pdtLrRead 331 
pdfLrWrite 332 
PDFMOD 321 

charadr read procedures 331 
charadr write procedures 332 
deinitializing 325 
initializing 326 
number of PDF characters in host data 322 
read character from PDF source 324 
read characters from PDF source 322 
read field from PDF source 325 
read value from PDF source 326 
write character to PDF destination 324 
write characters to PDF destination 323 
write value to PDF destination 329 

pdfRead 326 
pdfrRead 331 
pdfrWrite 332 
pdtWrite 329 
perfonnance 

monitoring 122 
monitoring compiler subcommands 24, 25, 27, 28 
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PERMOD compiler subcommand 27, 123 
PERPROC compiler subcommand 27, 123 
PERSTMT compiler subcommand 27, 123 
PLA1FORM CONF command 200 
PlVIBRGE module 334 
pool 

OS memory 200 
static page 200 

portability of images and text forms 154 
Portable Data Format (PDF) 321 
portable structure image 150 
porting a structure 156 
preferred radix 62 
$preferredRadix 62 
PRNTCO module 204 
PROCEDURE command 129 
procedure 

recompilation of 10 
statement counts 128 

PROCS compiler subcommand 28 
PROCTIME compiler subcommand 28, 123 
prompt, debugger 83 
pseudo-random number generator 336 
PWD LIB command 255 

Qcommand 63 
QDIRECTORY 

INTLIB command 238 
MODLIB command 315 

quicksort 341 
QUIT 

command 131 
CONF command 201 
INTLIB command 233 
LIB command 268 
MODLIB command 311 

quitting 63 

Rcommand 84 
R@ command 84 
R@@ command 85 
$ranCls 336 
$rand 336 
random number generator 336 
$ranMod 336 
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READ 
INTLIB command 238 
LIB command 268 
MODLIB command 315 

read 
character from PDF source 324 
characters from PDF source 322 
field from PDF source 325 
value from PDF source 326 

read-only buffer 57 
recompilation 

incremental 10 
of erroneous procedure 8 

RECONIPILE compiler subcommand 10, 28 
record 

examining 87 
unit 159 

recursiveDebug 83 
REDEFINE compiler subcommand 29 
removing 

a breakpoint 84 
a breakpoint at a specified offset 84 
all breakpoints 85 

RENAME LIB command 264 
renaming files 339 
reorder 349 
report file 130 
report file, format 140 
RESPONSE 

compiler subcommand 30 
MAINEX subcommand 297 

RESTORE CONF command 201 
restricted access to module 350 
$resumeCoroutine and MAINDEBUG 85 
reverse 349 
RM LIB command 264 
RNMFIL module 339 
RSMCO module 204 

S command 85 
SAVE 

CONF command 201 
LIB command 266 

SA VEON compiler subcommand 30 
search 
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for character 92 
for string 92 

SEARCHP ATH MAINEX subcommand 297 
security, of object modules 350 
SETFILE MAINEX subcommand 299 
SETMODULE MAINEX subcommand 300 
setting up a structure 174 
shallow usage 122 
$shareStrings bit 168, 179 
SHOW CONF command 201 
single step 85 
single step, on procedure return 70 
size of structure 171 
slices of array 66 
SLIST compiler subcommand 30 
soft deletion of LIB file 24 7 
SOFTDELETE LIB command 265 
sort 342 
sorting package 341 
SPACEcommand 132 
$sRand 336 
SRCCONNECT LIB command 255 
SRTMOD 341 
STACKSIZE CONF command 201 
STANIP 

module 350 
program interface 361 

STATEMENT command 129 
statement, executing 88 
static page pool 200 
statistics file 124, 131 
STATUS LIB command 269 
STDNAME MAINEX subcommand 300 
stepping 

into procedures 78 
over procedures 85 

sticky compiler subcommands 12 
STRCHK module 184 
string search 92 
STRTXT module 184 
$struclnfo 174 
Structure Blaster 150 
structure 

comparing 167 
converting image to text form 169, 184 
converting text form to data image 184 
converting text form to image 176 
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copying 168 
disposing 170 
examining or editing 156 
image 150 
information 171 
manipulating arbitrary 150 
reading 172 
setting up 174 
translating or porting 156 
writing 177 

$structureCompare 167 
$structureCopy 168 
$structureDataToText 169 
$structureDispose 170 
$structurelnfo 171 
$structureRead 172 
$structureSetup 174 
$structureTextToData 176 
$structureUnSetUp 177 
$structure Write 177 
SUBCMD module 363 
SUBCOMMAND compiler subcommand 31 
SUBCOMMANDS 

CONF command 202 
MAINEX subcommand 300 

subcommands 
compiler 12 
MAINEX 281, 302, 363 

suppressHerald bit 251 
SW APINFO MAINEX subcommand 301 
swapping, tracking 301 
switch, LIB 254 
syntax 

MAINDEBUG commands 57 
of LIB file name 245 
of utility commands 188 

SYSTEMLIBNAME CONF command 202 
systemWrittenOn text form attribute 158 

Tcommand 86 
T@ command 86 
TARGET 

compiler subcommand 31 
INTLIB command 238 
MODLIB command 315 
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target machine 4 
temporary breakpoint 86 
text fonn of structure 150, 156 
text file, viewing 365 
THENX 225 
$time 171 
time of structure creation 171 
$timerDspl 137 
$tirnerPtr 137 
TIMING subcommand 128 
$totalPagesOrSize 174 
translating a structure 156 
TVIEW module 365 

Ucommand 91 
UNBOUND compiler subcommand 31 
$unBuffered bit 153 
unbuffered I/O for Structure Blaster 153 
UNDEFINE LIB command 256 
UNDELETE LIB command 264 
UNEXECUTED subcommand 128 
unexecuted 

entities 128 
procedures 141 
statements 142 

unit in text form 158 
UNIXBITS CONF command 202 
$unmarkA11Areas 180 
UPDATE 

INTLIB command 239 
MODLIB command 316 

useMemFiles 252 
user-defined sort ordering 345 

v 
command 77, 86 
LIB mode 254 

values, display in hexadecimal 77 
variable, debugger 74 
V AX-11 Calling Standard, calling (from) 19, 40 
vector unit 161 
VERBOSE LIB command 266 
$version 171 
version 

of file 246 
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ofstructure 154,159,171 
viewing a data structure 156 

Wcommand 91 
warning bit 173, 176 
windowUserLogString 252 
WRDCOM module 368 
write 

character to PDF destination 324 
characters to PDF destination 323 
value to PDF destination 329 

XM command 88 
XREF module 369 
XRFMRG module 36 
XS command 88 
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