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Abstract

Two software programs have been created to facilitate the
creation and testing of applications that make use of TCP/IP
UDP sockets for communication. These programs provide
flexible recording of socket messages, and subsequent playback
of all or part, with speed control. The document describes how
to build and use the two programs, and also contains all the
source code and design information for those who wish make
improvements.
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Chapter 1

Introduction

1.1 General comments

Many software programs send or receive computer network messages. These messages
are used to copy data, provide information about user interaction, and to implement
control between software programs on the same or different computers. An important
sub-set of socket messages is the "UDP’ or *connection less” variety. Since messages of
this type do not require an active ’send and acknowledge’ interaction, they are simpler
to implement in software and can transfer data much faster. For these reasons UDP
sockets are often used to communicate information about user interaction and program
control. The potential for lost messages that is inherent with UDP sockets can be almost
ignored when using modern computer networks.

It takes two programs running simultaneously to transfer any computer network mes-
sage. i.e. one to send and the other to receive. But what if the receiving program is
not available? What if the hardware to support the sending program is off line? What
if you are trying to debug a program which sends or receive socket messages? What if
you are interested in only a small part of the full message stream?

These are some of the reasons for the two programs described here. One of the two
programs will record any valid stream of TCP/IP UDP sockets in a file. This record
will also include the time delay between messages. The second program is able to read
this data file and send all or part of the socket stream, with timing intact. The sending
program can direct the socket messages to either any valid network destination or to
another file.
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1.2 Software documentation chapters

The documentation for the socket record and playback programs is provided in the
following chapters:

1. Introduction:

An introduction to UDP socket recording and playback, i.e. this chapter.

2. Overview:

Background and a description of the UDP recording and playback software: Why
were they created? Where can they be used? This overview would be useful to
anyone who needs a brief description of the software’s features and applications.

3. Design and Build:

A description of the design features for the two programs, found in this chapter,
would help anyone who wants to improve the code, or the description would
even help someone to understand the remaining chapters and source code better.
This chapter then describes how to build the two programs from source code and
suggests how these can be installed in your computer.

4. Documentation for the source code of the software:

This chapter is an introduction into the reference manual for all the source code
used in the development of the two software tools. In the chapters that follow, all
structures and variables are listed and described, all functions listed, and a cross
reference of all parameter and function names is given. These chapters are for
developers of the source code, not for users. They are provided for those who
wish to extent the functionality of the two applications.

All the functions available for the developer are listed in chapter 5. The functions
are grouped, and each is provided with a brief description of use. All input
parameters for each function are described. The return value for each function
(if any) is also described.

The remaining, special chapters provided for reference to the software are listed
below.

5. Module Index. A list of all the modules defined for the software and the page
where the description of those modules starts. A "module’ in the context of
this software documentation is a collection of functions which are related by the
interaction they provide.

6. Compound Index. A list of any structures defined for the software and the page
numbers of their detailed descriptions.

7. File Index. A list of all the source files used to create the two computer programs,
and the page number where the general descriptions for these files are provided.

© National Research Council of Canada October 16 2002



1.3 Appendixes

8. Page Index. A list of pages of related documentation for the software. In this
case, it is a reference to the pages of any remaining ’to do’ items, i.e. changes
that the developer has suggested be done to the source files.

9. Module Documentation. The groups of software functions (modules) and the
detailed description of each function in each group.

10. Class Documentation. The detailed description of each structure defined for the
software, and a description of each member of each structure.

11. File documentation. All the source files, and the general comments and descrip-
tions found in these files. Functions that are defined in these source files are
listed, but they are all contained in one of the 'modules’ already described, so
their detailed descriptions are given there.

12. Page Documentation. Documentation for related pages, i.e. the actual list of 'to
do’ items.

13. Index. All the structure, function, variable, names used in the source code for
the two socket record/playback programs, and the page number where the docu-
mentation on that item is to be found.

1.3 Appendixes
Additional information is provided in the appendixes;

A Common Code: The source code listings for the socket common code
B Record Code: The source code listings for the socket record program
C Playback Code: The source code listings for the socket playback program
D Other Code: The source code listings for other utility functions
All application source code files for both programs at the time this report was generated

are reproduced here. These appendices thus provide a permanent record of the code in
its current form and version.

© National Research Council of Canada October 16 2002
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Chapter 2

General Description

This chapter describes the background for the two UDP socket programs; why they
were created, what they can do, how they are expected to be used. This chapter should
be read first by anyone who plans to use these programs.

The following is a table-of-contents for the topics covered in this chapter:

e Why these programs are needed

e Computer communication with UDP sockets

e Recording TCP/IP UDP sockets

Playback of pre-recorded TCP/IP UDP sockets
Status of the programs and work planned

2.1 Why these programs are needed

In the spring of 2002 the NRC’s Virtual Environment Technologies Centre (VETC) was
starting to make fuller use of their Motion Capture System for ’real-time’ reproduction
of human and machine movement. The plan was to use the capture system to control
the position of humanoid and other devices in a virtual environment, or even multiple
virtual environments. It was quickly realized that it was difficult and time consuming to
get a volunteer to dress up with all the markers needed for the position tracking. It was
almost impossible to position all the markers exactly where they were in the previous
session. And, the different size of volunteer and different marker position meant that
the existing computer models could not be re-used without taking considerable time to
adjust them. Tracking system computer software could store and replay measurement
sessions, but the overhead of storing data from long sessions does degrade the perfor-
mance of the tracker. Sessions could be replayed only when the tracking system was
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connected, and a session could only be replayed in totality, i.e. you could not select a
part of particular interest. These were all serious impediments for all the testing that
would be required for software development.

Figure 2.1: Motion capture

Some mechanism was required to record the data sent by the tracking system so that it
could be used even when the tracking system was disconnected. The data sent by the
tracker is in the form of TCP/IP UDP sockets. It was necessary to record a sequence
or *stream’ of socket messages on computers other than the Motion Capture system.

A computer program was created to record any valid stream of UDP socket messages
and store them in a file for later use. This program is fully described in a section below,
but its main function is to record the socket data and the time delay between messages
so that messages can be sent, and re-sent, from the recording computer to any other
device at a later time.

A second computer program, also described below, was created to manage the socket
message playback from the data file. This program can read quickly through the data
file, ignoring the delay time, and then play back, with correct timing, any selected
portion of this data stream.

Now the development of the software for tracker controlled models in virtual environ-
ments can proceed. The two programs are not restricted only to this software devel-
opment project,but can used for testing and development of other applications such as
heavy equipment simulators. Selected playback of message streams would allow, for
example, the operator of a finished and working simulator to replay any specific por-
tions of a trainee’s session for closer examination or to highlight problems that need to
be corrected.

Because the two programs are (potentially) of general interest to software developers,
this report was created. It contains all the information a programmer would need to

(© National Research Council of Canada October 16 2002



2.2 Computer communication with UDP sockets

use, recreate or improve on the socket recording and playback programs.

2.2 Computer communication with UDP sockets

"Sockets’ are used for communicating between computer systems. More specifically,
TCP/IP sockets are the de-facto standard method for communicating between com-
puters and computer equipment - from the small dedicated devices to the largest sys-
tem. One important sub-class of TCP/ IP sockets is the 'connection-less’ variety, also
known as “datagram” or UDP. Connection-less sockets are *one way’ messages that do
not need any reply or acknowledgement. Therefore they have much less overhead and
are much faster. Because they are not acknowledged and repeated if lost, there is a
chance of missed messages or messages out of order. However, on modern computer
network hardware the probability of these errors is very low.

Fast UDP sockets are used for communication of status, of control, or of fast changing
data. Usually the contents of these messages are designed to not depend on previous
messages, so that one lost message will have little effect on the operation. It would mat-
ter very little, for example, if the receiver of messages about a steering wheel position
got several messages about angles of 25.6 and 25.7 degrees, and missed one message
with a value of 25.65.

All computer communication assumes that there is a *sender’ and a ’receiver’ for each
message, i.e. the purpose of the messages is to establish communication between two
system. With datagram sockets, it is possible for one system to send messages before
the second system is available or ready to listen for them. In this case the UDP messages
would be lost. Once the messages are sent, it may be difficult or even impossible to
reproduce them. Wouldn't it be useful to have some program that could record this
stream of messages for later analysis or replay?

(© National Research Council of Canada October 16 2002
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2.3 Recording TCP/IP UDP sockets

Figure 2.2: Socket recording - main window

The program to record socket messages is actually two computer process, as described
in the next chapter, but the buttons and menus of the user interface hide this complexity
from the user. The program must listen to sockets and save them in a file, so the two
main functions of the recording software are to specify the TCP/IP port number that
selects the messages, and to use a ’file browser’ to identify the file name and location
where the socket messages will be stored.

The program does more than the basics just mentioned. It is possible to specify the two
required parameters, i.e. socket port number and a file name, on the same command
line used to start the program. If you make an error when adding these command line
arguments, the program will print a short message about the correct format. If you do
not supply one or both of these arguments, the program will set default values.

You can change the socket port number to use by selecting the existing number with a
mouse click and editing or replacing it. You can change the output file name the same
way, or you can select the "Browse” button to bring up a file selection dialog to look
in any directory for an existing file name. Both of these parameters can be changed at
any time before the user selects the "Record” button.

Selecting "Record” will cause the program to open the specified output file and start
looking for UDP socket messages on the current port number. The time delay before
the first message, and the delay between subsequent messages, is stored in the output
file along with the socket message itself. If the user selects “Pause” then the program

(© National Research Council of Canada October 16 2002
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will stop reading and saving messages, but the time interval will continue to increase.
“Resume” will start the storing of messages again. When the "Stop” button is selected
the program stops reading socket messages and closes the output file. The number of
messages stored in this file will be counted and displayed as the "Numb. Rec.” value.

The program is terminated with the Quit” button. Any recording will cease, and any
open output file will be closed.

All the button options are also available via a pull down menu under the heading File”.
These work exactly the same as the buttons on the main display. Another pull down
menu is labeled ”Options™, but it currently only contains a toggle button to switch a
’debug’ mode on and off. When the *debug’ mode is on, the program will print lots of
useful messages during the operation of the buttons and recording of messages. These
messages help you verify the correct operation of the software, but they will also slow
down the recording of socket messages.

Users of the program can get a general message about the program from the “Help”
menu. One option is "About” which gives the program name, author and date. More
general help is available from the ”Usage” option.

© National Research Council of Canada October 16 2002



10

General Description

2.4 Playback of pre-recorded TCP/IP UDP sockets

Figure 2.3: Socket playback - main window

Pre-recorded socket messages are played back using a second software program. This
program needs to know what file will contain the messages to be sent. It also need to
know where to send the messages, but the program provides two options for this. Mes-
sages can be sent over a computer network (as the original recorded messages were) or
sent to another computer data file. The advantage of the latter option is that selected
portions of a large message stream can be broken into a number of specific message
sets. And, since all inter-message delay is ignored for file output, this recording of
sub-sections of a large message stream is very fast.

You can specify the input file name and the network address, including port number, on
the same command line used to start the software. If you set the port number parameter
to be *0’, the the destination parameter is taken to be the file name where the (subset of)
messages will be sent. Any error in these parameters will cause the program to print a
short message about the correct parameter options.

You can change any parameter from the main window of the program. Select the
”Browse” button to search directories for the data file which contains the messages you

(© National Research Council of Canada October 16 2002
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want to send. You can also use the mouse and keyboard in the input file name area
to edit this value. When you press the "Enter’ key after editing the file name, or after
you select a new file with the browser window, the program will count the number of
messages in the file and display it in the "End Numb” display. If the file you selected
does not contain socket messages in the expected format, the program will beep’ to
indicate that the file name is not valid.

Use the mouse to switch between a network or a file destination. When network mode
is in effect, you can edit the "Destination” value to supply a valid TCP/IP network
address. You will also need to supply a valid TCP/IP port number for a complete
network destination. In file mode, the destination is any valid file name for data output
and the port number is ignored.

Two number areas are also shown. Whenever the input data file is changed, the "Start
Numb” field will be reset to 0’ and the "End Numb” field will be set to the total number
of messages in the selected input file. Edit these two values to select a subset of the
data. The program will not allow you to set the values less than zero or more than the
number of messages in the input file.

Press the “Start/Restart” button to begin sending the messages from the input file to
the output destination. If the destination is a file, then the portion of the input file
designated by the start and end numbers will be very quickly written, the output file
closed and the program will be ready to send/save another portion of the input file.

If the destination mode is 'network’, then pressing the Start/Restart” button will cause
this button to be disabled and the "Pause” button will be enabled. Very quickly the
program will read the file until the ’start’ message number, and then will send each
message with the stored inter-message delay until the *end’ message number is reached.
Then the "Pause” button will be disabled and the "Start/Restart” button re-enabled for
the next transmission.

During a transmission, i.e. while the “Pause” button is enabled, the user can press
this "Pause’ button to stop the transmission of data. It will be resumed from the current
message number when the user selects the "Resume” button, or it can then be re-started
from the beginning with the “Start/Restart” button.

The “Speed” slider will allow the user to slow down or speed up the transmission of
data to a network destination. The selected data will be sent with an inter-message
delay that is 1/4 to 4 times the delay recorded in the original data file.

All program values, including the speed setting, are recognized only when the
”Start/Restart” button is pressed. Changing the speed while transmitting, for exam-
ple, will have no affect.

Use the ”Quit” button to stop all transmission, close all files, and exit the program.

Pull-down menus on the main program display can also be used to control the program.
In the “File” menu you will find options that duplicate all the buttons on the main
display. In the “Options” menu you will find toggles to switch from network to file
destination, and a "Debug” mode toggle that will cause the program to print additional

(© National Research Council of Canada October 16 2002
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messages about its status and operation while the user controls the program. Program
operation will be slower when these extra messages are being printed.

As for the socket record program, there is a "Help” menu option as well. You can get
a general message about the program from the ”About” selection, i.e. a dialog will
appear which gives the program name, author and date. More general help is available
from the ”Usage” option.

2.5 Status of the programs and work planned

o The two programs have been build and tested on SGI UNIX computers. They
should also run without any changes on any Linux computer, but this has not
been tested yet. The programs should build and run on any computer which has
development libraries for TCP/ IP and Motif.

e The software will be released to other IMTI staff for their comments on the code
and documentation. These people, and their projects, will also serve as ’alpha’
testing situations for the software.

e Source code *bug’ fixing will continue with the results from this "alpha’ testing.

(© National Research Council of Canada October 16 2002



Chapter 3

Design, Build and Install

This chapter describes the general design methodology for the TCP/IP UDP socket
recording and playback software. It should help any programmer understand how the
software works, how the source code is structured, and how to make changes to the
code if necessary. A description of how to build the programs from source code is then
included. This chapter should be read by anyone planning to build the programs from
source or modify the source code.

The following is a table-of-contents for this chapter:

o General design for GUI control of socket recording

— Design considerations common to both programs
— Design considerations specific to recording

— Design considerations specific to playback

— User interface building with a tool

— Documenting source code with *doxygen’

e How to compile the software
o Suggestions on where and how to install the software
e Other design and build considerations

3.1 General design for GUI control of socket recording

The functions of receiving (recording) or transmission (playback) of UDP sockets on
any UNIX computer are quite simple - perhaps too simple from a computer security
point of view. A short, one page source code will do it, and examples can be found
in many "Introduction to Computer Network Programming” manuals. Such examples




14

Design, Build and Install

work, are simple to write, but require some expertise to use. Most users find it easier
to use programs which have a more modern Graphical User Interface (GUI).

Two program were created that perform the socket recording and playback, and which
have a user interface designed in the Mot i £ style. The following sub-sections discuss
some of the key design ideas used in both of these programs.

3.1.1 Design considerations common to both programs

It is not easy to create a program to, for example, record socket messages and also allow
the user to interact with a GUIL The program would have to respond in ’real time’ to
all sockets messages no matter when they arrived, and also respond in ’real time’ to
the user’s keyboard and mouse selection of buttons and pull-down menus. A single
program cannot do both. Fortunately UNIX supports several solutions - one of which
is multitasking. You can create two independent processes on the computer using the
*fork’ function.

These two processes have to communicate with each other. One process is receiving
control information from the user’s interaction with the GUI. It must use this input to
control the operation of the second process. The second process is concentrating on the
sending or receiving of socket messages, but it must let the first process know when it is
done its work. There are also several UNIX solutions for this communication problem.
The two programs described here use the simplest form - “’signals”.

Mouse
—

Keyboard|  User Interface
—

Send Done
Pause | {Resume
—=1 Send Sockets [——=
Input File Socket Output

Figure 3.1: Two processes with signals

Consider the situation of ’pause’ and 'resume’. When the user interface (via the “Start”
button) creates the second process for socket input or output, it will condition the sec-
ond process to accept a standard UNIX ’signal’. The socket process will respond to this
signal by immediately interrupting its work and executing a short function which sim-
ply puts the socket process to sleep. The design philosophy used in these two programs

(© National Research Council of Canada October 16 2002
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is to have the "Pause” button cause this signal to be sent, which will force the second
process to immediately go to sleep. When the user interface responds to the button
to "Resume”, it will send another signal which has a default behavior that causes the
second process to continue. The socket process returns from the sleep command, and
resumes its work where it left off.

Another signal used by both socket programs is sent by the second process when it is
finished its work, i.e. when the second process terminates. This signal will cause the
user interface program to reset the state of the buttons, to close files, to count messages,
and other such "house cleaning’.

Another design concept used in the two programs relates to the reading of messages
in the file. Both programs make use of the fact that just reading the file, and counting
the number of messages in it, is very fast and can be done whenever required. The
file is closed, re-opened for reading, the number of messages is counted, and the file is
closed again. If necessary it will re-opened again for reading (playback). All these file
manipulation are very fast and make the software design much simpler than would be
required to manipulate internal file pointers.

Both programs must open a socket and send/receive messages from this, both are mul-
titasking programs with similar signals and responses, and both programs use a com-
puter generated GUI interface with similar button and menus. Therefore, there are
many identical functions required in both programs. These have been grouped as the
”common” functions and have been placed in a separate directory. Any improvements
to these functions will improve both programs.

3.1.2 Design considerations specific to recording

Recording is the simpler of the two socket message functions, so the user interface has
fewer buttons and options. Also simpler is the design of the software. It is actually a
stripped copy of the socket playback program - which was created first.

One difference in design is the fact that the second process would never terminate on
its own. Unless there is an error creating or reading from the socket, the second process
will continue forever waiting for a message to store. So we need a good way to kill it.
The default behavior of the child process to the standard SIGABRT signal was replaced
with a function which would stop the process and still send the desired signal back to
the main program to cause button state to be reset and files closed.

3.1.3 Design considerations specific to playback

One unique feature of the playback socket messages program is the option to output
a (sub)set of messages to a file. Several features are needed to support this. There is
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extra logic in decoding the command line arguments, there are toggle buttons to select
the destination mode, and there is code in the sending function to write the message
and time delay value back to a file without actually waiting for the delay period.

Another important feature is the concept of a starting and ending message number to
select a subset of the total message stream. This is very useful for editing long message
sequences. It is invaluable for testing of the programs which will make use of these
socket messages.

To implement the start and end numbers required a couple of new fields on the user
interface. Since these could be changed by the user at any time, the values for these
numbers are read only when the user starts sending socket messages. The values of all
parameters are stored in the global memory structure before the software ’forks’ the
second process. Both processes share a copy of these updated values, and they can be
used in the socket sending routine to define the limits for the transmitting loop.

Another parameter stored before the program ’forks’ the child process is the ’speed’
multiplier. It is very useful to be able to send a complex socket stream much slower
than the original, or to speed over a very slow moving sequence of messages. The
speed multiplier value is multiplied by the original inter-message delay to calculate a
new delay value before the next message.

3.1.4 User interface building with a tool

The user interface for both programs was build using the software tool Builder
Xcessory version 5.0 from ICS Incorporated. Using a library of user inter-
face components, anyone can quickly create the buttons and menus required for a new
program. Buttons and be moved, removed, resized, and recolored very easily using the
controls of this builder tool. You do the same for all other displays associated with the
interface, such as the supplied file browser, help dialogs, and error messages.

Once the windows are prepared, you go into more detail for each widget of the user
interface. You can specify the ’scope’ of the widget (private or global) and supply the
name for the callback function for each widget that generates events. You can even
use some pre-defined functions to cause dialogs to appear and disappear, or to exit the
application.

When all additions and changes are complete, you ask the builder software to generate
the computer code that would build the interface you want. The two socket applications
use the Motif style of user interface and the ’C’ programming language. Motif with
’C++’ and ’Java’ interface designs and code are also supported by the builder tool.
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Figure 3.2: Builder Xcessory version 5.0

The computer generated code includes several *.c’ source files and one ’.h’ include file.
They can be recognized because they have the form "name-c.ext”. The tool also
creates a simple "makefile’, which is used to compile and link the application, and a
few other files which are useful in a complex X11 environment.

You then add your code to these source files. If you need to make a change to the in-
terface design, you will need to re-generate the source files. Builder Xcessory provides
special comment lines in its source files, and if you place your code only between these
lines the new computer generated code will not overwrite your work. There are some
limitations to this technique.

First, you have only limited control over the style of the computer generated source
files. The naming of functions and variables, and even of the source files themselves
can only be changed with a great deal of time to modify all the default actions of the
builder. It is much easier to live with the result, i.e. accept the code as-is and assume
the builder wrote good code.

Second, you cannot use other source code documentation tools to describe some of
this computer generated software or the changes you add to the computer generated
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source file. There is no place to include the special comments used by documentation
software, i.e. there is no place that will not be overwritten by the next code generation.

3.1.5 Documenting source code with ’doxygen’

Documentation of software is never easy. So, when a tool is available that claims to
make this task easier it is worth a close look. One such tool is doxygen, created and
freely supplied by Dimitri van Heesch.

The core philosophy of this tool is to place the documentation as close to the source
code as possible. Then, in theory, when you change the source you will also update the
documentation. Documentation of files, functions, variables, structures and classes is
added by the author of the source code as special comments. The documentation tool
will read the source files and use these comments to generate detailed descriptions of
all the code. It will create these descriptions in several formats such as html and rt£.

You can then add your own text to complete the documentation of your program(s).
This entire report, including the detailed source code descriptions and index found
in the following chapters, was created by the doxygen tool. Actually it created two
versions of this report; one in the htm1 format for reading with standard web browsers,
and the other in 1atex format which was used to create and format the printed copy.

3.2 How to compile the software

The socket record and playback software can be, in theory, installed on any computer
that supports the 'C’ programming language, TCP/ IP sockets, and the X11/Motif
user interface. Currently all varieties of UNIX will satisfy these requirements, includ-
ing all Linux variations. You should also be able to meet the requirements on a com-
puter with a MS-Windows operating system and an optional Motif emulation package.
The documentation tool is already available for all these platforms. Building the soft-
ware on a UNIX computer will be described.

To change the appearance of either or both GUI interfaces will require access to a
licensed copy of the interface builder tool. In this case it must be a copy of *Builder
Xcessory version 5.0° or newer. It should be possible for a knowledgable programmer
to make changes to the interface just by editing the source files provided. An interface
builder tool will just make this faster and easier.

Standard UNIX utility programs are used to build and rebuild the two programs. You
will need a ’C’ compiler program to turn the source code text into the digital files the
computer need to execute. Most UNIX computer systems have a ’C’ compiler, but if
there is not one available, the public domain ("Free’”) GNU compiler will work fine.
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You will make extensive use of the 'make’ utility. In its simplest form this standard
UNIX utility will create new versions of the program whenever it detects that one of
the source files has been changed. It is possible to build both programs from source
code, and completely re-create the documentation in several formats, all by typing the
command 'make’ in the top-most directory for the program. Other common options
that can be used in any of the source directories, are "make debug’ to create versions of
the programs with extra information used by UNIX program development tools, *'make
clean’ which will delete most of the object files and ’core’ files left from failed pro-
gram tests, and "make clobber’ which will also ’clean’ the directories but also remove
all existing versions of the programs, all generated documentation, and any computer
created temporary files and directories.

THISROOT

doc bin data src

[ |
I I I I I I

Overview Install API record common| play

Figure 3.3: Source code directory structure

The highest level directory for the two socket programs will contain four subdirectories
and two important files. The first important file is the *Makefile’ which is used to
supply instructions to the *'make’ utility. Almost every directory in the structure will
contain a "Makefile’. This top-level one is configured to run the 'Makefile’ in all the
subdirectories. The second file found in this directory is ’setup_env’ which contains a
short set of definitions used by the computer to rebuild the programs, in this case the
definitions are needed only to rebuild the documentation, i.e. a key definition found in
this file is to define the current, top level directory as "THISROOT’ and this definition
is used in document source files. Use the command ’source setup_env’ in this directory
before you try to update the documentation.

Two subdirectories of the top directory are mostly used to hold files created by some-
thing else. The ’bin’ directory will hold a copy of the socket record and playback
function, along with their help files and images, after these programs have been re-
built from the source code. This directory also contains a few utility programs used to
create listings of the source and to change the *copyright’ message in each source file.
The ’data’ directory can be used by the socket recording program to save files for later
playback.

All program source code in found under the ’src’ directory. There are three sub-
directories;
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e the source code used by both programs in 'common’,
e the source code used only for the record sockets program, and
e the source code used only for the playback sockets program.

All the computer generated files, the C’ source code, and the 'Makefiles’ need to
(re)build the programs are found here. Just type 'make’ in any directory to insure that
the two programs you will use are based on the most recent version of the source files.
You should 'make’ the common directory first.

Documentation, using the *doxygen’ tool, is controlled and stored under the *doc’ di-
rectory. Again, "Makefiles’ are used to control the (re)building of the documentation
from the source code and the author supplied text files. The *doc’ directory and sub-
directories also contain a number of files used by the *doxygen’ documentation tool,
but these will not be described in this document. Refer to the documentation for the
’doxygen’ tool if necessary.

The text for the introduction, program description and this description of programs de-
sign and building, is found as files in these directories with the ”.doc” extension. These
are basically text files that are also scanned by "doxygen’ to create the formatted docu-
mentation you are now reading. One subdirectory, ' API’ contains the extra instructions
used to control how the grouping and documentation of the ”Application Programming
Interface” for the programs is created.

If you do not have a copy of the documentation software tool, and cannot install one on
your computer for some reason, then you should not delete the generated documenta-
tion that was supplied with the program. Since the tool is free, this situation should not
occur. You could also copy the source for the two socket programs to another computer
that does have the required documentation tools and rebuild the documentation there,
even if the programs cannot be compiled on this second computer.

3.3 Suggestions on where and how to install the soft-
ware

By default, the two socket programs will be created in the directories where their source
code exists, and then each copied to the *bin’ directory along with their respective help
file and images. Anyone can run these programs by specifying the full directory path
to the *bin’ subdirectory along with the name of the program.

It is much simpler to run the programs if they are copied to a directory already searched
by the system when the user issues a command. On UNIX systems this is called plac-
ing the programs in a directory that is already in your ’path’”. Use the UNIX command
’echo $PATH’ to see what directories are already searched. A common location is a
*bin’ subdirectory of the computer user’s top (or home’) directory. Then the name of
the program is sufficient to run the program for this user no matter where he/she is on
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the computer.

Other standard locations in the *path’ will make the programs available to all users of
the computer system. A common approach is to use the directory '/usr/local/bin’. You
will probably need to ask your system manager to copy the program files to this read-
only directory. Remember to copy the two help files to this same directory, as well as
the help file images in a sub-directory called ’images’.

3.4 Other design and build considerations

e See the 'todo’ section of this documentation.
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Chapter 4

Documentation for the socket
record and playback

The information in the following chapters was created automatically from the source
files for the two socket record and playback programs. A documentation ’tool’ was
used for this, i.e. the software doxygen created by Dimitri van Heesch. See the
WWW site http://www.stack.nl/ dimitri/doxygen/index.html for complete information
(and a copy!) of this software. Being computer generated, the format and the titles of
the chapters and sections cannot be easily controlled, so this chapter is used to provide
an introduction.

The remaining chapters form a reference manual on all the functions, variables, and
structures used in the two software programs. All the information is derived directly
from the source files for these programs. Being a reference document, these chapters
are not meant to be read sequentially but rather accessed randomly as the need arises,
i.e. to refresh your memory when needing to use, modify, maintain or extend functions
in the software. The index chapter (10) for the software reference will help with this
random access. Some of the most useful (to the developer) references are:

e Module Documentation. All functions are separated into groups and described.
e Class Documentation. All structures and their members described.

e Page Documentation. Todo List, i.e. list of things "to do’, changes suggested for
the source files and to extend program functionality.

Index. Functions, structures, members, variables with page numbers for their
documentation
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Chapter 5

Record/Play Sockets:
Application Module Index

5.1 Record/Play Sockets: Application Library Inter-

face Modules

Here is a list of all modules:
All user functions common to both socket programs . . . . . ......... 33
User functions only for socket playback operation . . . . . ... ....... 39

User functions only for socket record operation . . . ... .......... 46
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Chapter 6

Record/Play Sockets:
Application Compound Index

6.1 Record/Play Sockets: Application Library Inter-
face Compound List

Here are the classes, structs, unions and interfaces with brief descriptions:

_globalMemory (This is the structure to declare all the global variables re-
quired for the main program of the Motif GUI interface, and for
the child process we spawn to do the actual recording/sending of
MESSAZES) & & v v v v e e e e e e e e e e e e e e e e e e e e 53
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Chapter 7

Record/Play Sockets:
Application File Index

7.1 Record/Play Sockets: Application Library Inter-

face File List
Here is a list of all documented files with brief descriptions:
common<callbacks.e . . .. .. ... .. L o L oL, 66
CommonSUPPOrt.C . . . . . . ... e e e e e e e 69
mylnterfaceh . . . ... ... 83
mySocket.h . . . . . .. e 86
play/callbacks-c.c . . .. .. ... ... ... 59
play/creation-c.c . . . ... ... .. ... 71
play/main-c.c . . .. ... ... e 77
playsupport.c . . . . .. . . .. e e 88
sending.c . . ... ... ... ... 93
record/callbacks-c.c . . . . . ... ... ... L 63
record/creation-c.c . . . . . ... ... e 74
record/main-c.c . . . ... L. e 80
record SUpport.c . . . . . . ... ... e e 90

recording.Cc . . . . .. ... e 91
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Chapter 8

Record/Play Sockets:
Application Page Index

8.1 Record/Play Sockets: Application Library Inter-
face Related Pages

Here is a list of all related documentation pages:

TodoList . . . ... ... . . . . . 95
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Chapter 9

Record/Play Sockets:
Application Module
Documentation

9.1 All user functions common to both socket programs

All the common functions for socket record and playback are listed here.

Files

e file common_callbacks.c
e file common_support.c
o file myInterface.h

e file mySocket.h

Functions

void debugToggleCallback (Widget w,XtPointer client_data,XtPointer call_data)
void aboutHelpCallback (Widget w,XtPointer client_data,XtPointer call_data)
void aboutDismissCallback (Widget w,XtPointer client_data,XtPointer call_data)
void usageHelpCallback (Widget w,XtPointer client_data,XtPointer call_data)
void browseButtonCallback (Widget w,XtPointer client_data,XtPointer call_-
data)
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e void cancelFileDialogCallback (Widget w,XtPointer client_data,XtPointer call_-
data)

o void AppendString (char x*return_text,int «length,char *text)
e Boolean XmStringToString (XmString xmstr,char xreturn_text)
e int getNumbMessages (FILE xfileD)

e int readNumberMessages (char *fileName)

9.1.1 Detailed Description

All the common functions for socket record and playback are listed here.

Since both programs use a similar style of Grapical User Interface, and since both
programs share a common design for multitasking and interprocess communication,
they both share a number of functions and definitions. These were collected and placed
in a separate directory so that there would be no duplication of source code, i.e. one fix
to any function would correct both programs.

9.1.2 Function Documentation

9.1.2.1 void AppendString (char ** refurn_text, int * length, char = texr)
[static]

This function is declaired ’static’ so that it’s scope is local to this source file (i.e. only
functions in this source file can call it). The function will append a character array to
another, allocating more memory for the string as required.

Parameters:
return_text is the pointer to the character string array which is either NULL (no
existing string) or a pointer to an existing string. This pointer will point to
the new or amended string on return from this function.

length is the length of the existing character array, and on return it will be equal
to the total new length of the string.

text is the array of characters to be appended to the existing(?) string

Definition at line 43 of file common_support.c.

Referenced by XmStringToString().
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9.1.2.2 Boolean XmStringToString (XmString xmstr, char xx refurn_text)

This function will try to convert a Motif ’string’ value to the more general character
array string used in 'C’ programs. The success of the conversion is set as the return
from the function. The character array is returned as one of the function arguments.

Parameters:
xmstr is the Motif XmString variable to be converted.

return_text is the character array that will hold the converted text

Returns:
true or false, i.e. whether a conversion to character array was possible or not

Definition at line 75 of file common_ support.c.

Referenced by okFileDialogCallback(), and okFilePlayDialogCallback().

9.1.2.3 void aboutDismissCallback (Widget w, XtPointer client_data, XtPointer
call data)

This callback is the function that will be called when the Motif user interface selects
the "dismiss’ button on the ’about’ help message. It will simply remove this pop up
help message from the display.

Parameters:
w the widget that caused the event and this callback.

client_data is a pointer to any (optional) client data defined for the callback (none
in this case)
call_data the standard event information provided by X1 1-Motif

Definition at line 90 of file common_callbacks.c.

9.1.2.4 void aboutHelpCallback (Widget w, XtPointer client_data, XtPointer
call_ data)

This callback is the function that will be called when the Motif user interface selects
the “about’ button on the "Help’ pull down menu. It will cause a small dialog to show
with the name of the program, a very brief description, and the name of the author.

Parameters:
w the widget that caused the event and this callback.

client_data is a pointer to any (optional) client data defined for the callback (none
in this case)
call_data the standard event information provided by X11-Motif

Definition at line 73 of file common_callbacks.c.
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9.1.2.5 void browseButtonCallback (Widget w, XtPointer client_data, XtPointer
call_data)

This callback is the function that will be called when the Motif user interface selects
the *browse’ button on user interface or the ’open’ option in the ’File’ pull down menu.
It will cause a file selection dialog to be visible.

Parameters:
w the widget that caused the event and this callback.

client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X1 I-Motif

Definition at line 135 of file common_callbacks.c.

9.1.2.6 void cancelFileDialogCallback (Widget w, XtPointer client_data,
XtPointer call data)

This callback is the function that will be called when the Motif user interface puts up a
file selection dialog and the user decides to cancel it. It is a "null’ event except we need
to remove the file selection dialog from the display.

Parameters:
w the widget that caused the event and this callback. The push button (cancel) on
the file selection dialog in this case.

client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X11-Motif

Definition at line 154 of file common_callbacks.c.

9.1.2.7 void debugToggleCallback (Widget w, XtPointer client_data, XtPointer
call _data)

This callback is the function that will be called when the Motif user interface selects
the *enable debug mode’ toggle buttons. It will use the current widget state to set the
global debug mode flag.

Parameters:
w the widget that caused the event and this callback. We need this to read the
current state of this widget (otherwise the toggle button would also have to
be global in scope)
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client_data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X11-Motif

Definition at line 53 of file common_callbacks.c.

9.1.2.8 int getNumbMessages (FILE x fileD)

This function will be called to quickly read the entire file and count the number of
messages in it. This number can be used to set values on the user interface. The file is
defined by the (already open) file descriptor.

Parameters:
JileD is the file descriptor for the (already opened) file which contains the socket
messages and delays.

Returns:
the number of messages in the file, or 0 if there was an error reading the file or an
invalid file.

Definition at line 148 of file common_support.c.

Referenced by readNumberMessages(), and resetReadButtons().

9.1.2.9 int readNumberMessages (char * fileName)

This function will be called to quickly read the entire file and count the number of
messages in it. This number can be used to set values on the user interface. The file is
defined by a character file name. After the number of messages is determined, the file
is closed and re-open in order to place the file pointer back to the beginning.

Parameters:
JfileName is the name of a file which (we hope) contains socket messages and
delay values.

Returns:
the number of messages in the file, or 0 if there was an error reading the file or an

invalid file.

Definition at line 194 of file common_support.c.
Referenced by okFilePlayDialogCallback(), shared(), and startButtonCallback().
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9.1.2.10 void usageHelpCallback (Widget w, XtPointer client_data, XtPointer
call data)

This callback is the function that will be called when the Motif user interface selects
the 'usage’ button on the "Help’ pull down menu. It will cause the software to start
Netscape with a pointer to a descriptive help file, complete with images and links. The
help file selected is defined by the current application.

Todo:
We need to add code so that the two different socket program help files can be
stored in some directory other than the same directory as the program executables.
We should provide a mechanism to change the name of the html document used
for help.

Parameters:
w the widget that caused the event and this callback.

client_data is a pointer to client data defined for the callback, in this case the
name of the file to open

call data the standard event information provided by X11-Motif

Definition at line 114 of file common_callbacks.c.
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9.2 User functions only for socket playback operation

All the functions required only for socket playback are listed here.

Files

s file play/callbacks-c.c
e file play/creation-c.c
e file play/main-c.c

e file play_support.c

e file sending.c

Functions

¢ void fileToggleCallback (Widget w,XtPointer client_data,XtPointer call_data)

e void networkToggleCallback (Widget w,XtPointer client_data,XtPointer call_-
data)

o void speedSliderCallback (Widget w,XtPointer client_data,XtPointer call_data)

¢ void okFilePlayDialogCallback (Widget w,XtPointer client_data,XtPointer call -
data)

o void pausePlayButtonCallback (Widget w,XtPointer client_data,XtPointer call_-
data)

¢ void resumePlayButtonCallback (Widget w,XtPointer client_data,XtPointer

call_data)

void startButtonCallback (Widget w,XtPointer client_data,XtPointer call_data)

void usageSend (void)

int createSendSocket (char *address,int port)

int sendSocketMessage (int sock,char xbuffer,int sizeBuffer)

void resetSendButtons ()

void sendProcessPause ()

void sendProcessDone ()

int sendMessages (FILE «fileD,FILE *outFileD)

9.2.1 Detailed Description

All the functions required only for socket playback are listed here.

Many of these are very similar to function required for the record program so you must
be careful when examining the name of the function or variables. Some functions have
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exactly the same name and parameters, but these were generated by the GUI builder
tool, and the names are set by that tool and cannot be modified.

9.2.2 Function Documentation

9.2.2.1 int createSendSocket (char * address, int port)

This function will create a socket. It uses the supplied network address and port number
to create a socket that can write data to that address.

Parameters:
address is the TCP/IP network address of the network node we want to send data
to. It can be in a name format, or an address in the IP ’dot’ address form.

port is the integer port number to use for the new socket

Returns:
an error indication (if < 0) or the integer value of the socket

Definition at line 50 of file sending.c.

Referenced by startButtonCallback().

9.2.2.2 void fileToggleCallback (Widget w, XtPointer client data, XtPointer
call data)

This callback is the function that will be called when the Motif user interface selects
one of the enable file output’ toggle buttons. It will make sure that all the file buttons
are enabled, and that all the network buttons are disabled.

Parameters:
w the widget that caused the event and this callback. It could be one of two, but
we don’t care which in this case.

client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call_data the standard event information provided by X11-Motif

Definition at line 97 of file play/callbacks-c.c.
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9.2.2.3 void networkToggleCallback (Widget w, XtPointer client_data,
XtPointer call_data)

This callback is the function that will be called when the Motif user interface selects
one of the "enable network output’ toggle buttons. It will make sure that all the network
buttons are enabled, and that all the file buttons are disabled.

Parameters:
w the widget that caused the event and this callback. It could be one of two, but
we don’t care which in this case.

client_data is a pointer to any (optional) client data defined for the callback (none
in this case)

call_data the standard event information provided by X11-Motif

Definition at line 120 of file play/callbacks-c.c.

9.2.2.4 void okFilePlayDialogCallback (Widget w, XtPointer client_data,
XtPointer call_data)

This callback is the function that will be called when the Motif user interface puts up
a file selection dialog and the user selects a file and presses the ’OK’ button. We try to
check the validity of the new file name by trying to read how many socket messages it
contains. If the file is invalid, the user interface will just "beep’ as the user trys to ’ok’
the selection of an improper file.

Parameters:
w the widget that caused the event and this callback. The push button (ok) on the
file selection dialog in this case.

client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X1 1-Motif

Definition at line 206 of file play/callbacks-c.c.

9.2.2.5 void pausePlayButtonCallback (Widget w, XtPointer client_data,
XtPointer call_data)

This callback is the function that will be called when the Motif user interface decides
to respond to the user activating one of the 'Pause’ push buttons. Since this button
can only be active when the program is actually sending, we know that there is a sub-
process in existance and that it is running. We want to stop the sub-process, and change
the state of active buttons in the interface to allow the user to start it up again.
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Parameters:
w the widget that caused the event and this callback. It could be one of several
widgets in this case, and we don’t care which one.
client_data is a pointer to any (optional) client data defined for the callback (none
in this case)

call_data the standard event information provided by X11-Motif

Definition at line 264 of file play/callbacks-c.c.

9.2.2.6 void resetSendButtons ()

This function will reset the start, pause and resume buttons to their default state. This
state is the start button enabled, and the others disabled.

Definition at line 109 of file sending.c.

9.2.2.7 void resumePlayButtonCallback (Widget w, XtPointer client_data,
XtPointer call_data)

This callback is the function that will be called when the Motif user interface decides
to respond to the user activating the 'Resume’ push buttons. Since this button can only
be active when the program is sending but in a paused state, we know that there is a
sub-process in existance and that it is not running. We want to tell the sub-process to
continue, and change the state of active buttons in the interface to show this change in
the sub-process.

Parameters:
w the widget that caused the event and this callback.
client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X11-Motif

Definition at line 292 of file play/callbacks-c.c.

9.2.2.8 int sendMessages (FILE x fileD, FILE x outFileD)

This function will be called by the child (sending) process and the process will spend
most of its time here in this loop. The child process will loop until all the file of
messages has been sent, or it can be paused by a ’signal’ from the main program.
When the file is done, the child process will trigger a signal to the main process to let
it know the file is finished.

Parameters:
fileD is the file descriptor for the (already opened) file which contains the socket
messages and delays.
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outFileD is the file descriptor of the (already opened) output file used to save
the (subset?) of the messages if the destination selected is not an network
address

Returns:
an error indication (< 0) if there are sending problems

Definition at line 210 of file sending.c.
Referenced by startButtonCallback().

9.2.2.9 void sendProcessDone ()

This function will be called by the child (sending) process when it is done, i.e. when
the complete file of socket messages has been sent. This signal is used to queue an
event for the user interface to switch the button states as required by this change in
program state.

Definition at line 164 of file sending.c.

9.2.2.10 void sendProcessPause ()

This function will be called by the child (sending) process in response to a ’pause’
signal. The function will make sure that the process ID is correct and, if it is, it will
cause the process to 'pause’. The sending process will remain in this state until another
signal changes it.

Definition at line 129 of file sending.c.

9.2.2.11 int sendSocketMessage (int sock, char * buffer, int sizeBuffer)
This function will send a message via an existing socket.

Parameters:
sock is the integer socket to use for sending

buffer is an array of bytes to be sent via the socket. Buffer contents do not have
to be only ASCII characters.

sizeBuffer is the integer length of the user supplied message

Returns:
an error indication (if < 0) or the number of characters sent

Definition at line 89 of file sending.c.

(© National Research Council of Canada October 16 2002



44

Record/Play Sockets: Application Module Documentation

9.2.2.12 void speedSliderCallback (Widget w, XtPointer client data, XtPointer
call data)

This callback is the function that will be called when the Motif user interface changed
the *speed’ slider on the user interface. It will read the new value from the slider, and
compute a speed multiplier to show in the associated text area. This multiplier will also
be saved in the shared global structure.

Todo:
We should modify the slider to provide a wider range of speed multiplier values,
including one which could implement a single step (single message) mode.

Parameters:
w the widget that caused the event and this callback. We ask the slider widget for
it’s current value.

client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X11-Motif

Definition at line 147 of file play/callbacks-c.c.

9.2.2.13 void startButtonCallback (Widget w, XtPointer client_data, XtPointer
call_data)

This callback is the function that will be called when the Motif user interface decides
to respond to the user activating the *Start’ push button. This is the most complex of
the callbacks, because we read the current values for most of the user-modifiable fields,
create the socket or output file, re-open the input file, read the start and end message
values, and 'fork’ a subprocess to send the socket messages. If all this works, then we
change the state of the user interface buttons and we are done.

Parameters:
w the widget that caused the event and this callback.

client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X11-Motif

Definition at line 322 of file play/callbacks-c.c.

9.2.2.14 void usageSend (void)

This function will be called when there is an error with the user supplied command line
arguments for the socket playback program. It will simply print out the list of standard
and optional command arguments, and then finish.
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Definition at line 32 of file play_support.c.
Referenced by shared().
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9.3 User functions only for socket record operation

All the functions required only for socket recording are listed here.

Files

e file record/callbacks-c.c
file record/creation-c.c
file record/main-c.c

file record support.c
file recording.c

Functions

e void recordButtonCallback (Widget w,XtPointer client_data,XtPointer call_data)

e void stopButtonCallback (Widget w,XtPointer client_data,XtPointer call_data)

e void pauseRecButtonCallback (Widget w,XtPointer client_data,XtPointer call_-
data)

e void resumeButtonCallback (Widget w,XtPointer client_data,XtPointer call_-

data)

void okFileDialogCallback (Widget w,XtPointer client_data,XtPointer call_data)

void usageRecord (void)

int createReadSocket (int port)

void resetReadButtons ()

void readProcessPause ()

void readProcessStop ()

void readProcessDone ()

int readMessages (FILE xfileD)

void quitButtonCallback (Widget w,XtPointer client_data,XtPointer call_data)

9.3.1 Detailed Description

All the functions required only for socket recording are listed here.

Many of these are very similar to function required for the playback program so you
must be careful when examining the name of the function or variables. Some functions
have exactly the same name and parameters, but these were generated by the GUI
builder tool, and the names are set by that tool and cannot be modified.
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9.3.2 Function Documentation

9.3.2.1 int createReadSocket (int por?)

This function will create a socket. It uses the supplied port number to create a socket
that can read messages on the local host.

Parameters:
port is the integer port number to use for the new socket

Returns:
an error indication (if < 0) or the integer value of the socket

Definition at line 44 of file recording.c.

Referenced by recordButtonCallback().

9.3.2.2 void okFileDialogCallback (Widget w, XtPointer client_data, XtPointer
call_data)

This callback is the function that will be called when the Motif user interface puts up
a file selection dialog and the user selects a file and presses the *OK’ button. We try to
check the validity of the new file name by trying to read how many socket messages it
contains. If the file is invalid, the user interface will just *beep’ as the user trys to ok’
the selection of an improper file.

Parameters:
w the widget that caused the event and this callback. The push button (ok) on the
file selection dialog in this case.
client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X1 1-Motif

Definition at line 274 of file record/callbacks-c.c.

9.3.2.3 void pauseRecButtonCallback (Widget w, XtPointer client_data,
XtPointer call data)

This callback is the function that will be called when the Motif user interface decides
to respond to the user activating one of the *Pause’ push buttons. Since this button
can only be active when the program is actually reading, we know that there is a sub-
process in existance and that it is running. We want to stop the sub-process, and change
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the state of active buttons in the interface to allow the user to start it up again. We also
set the current value of the message counter into the text field on the display.

Parameters:
w the widget that caused the event and this callback. It could be one of several
widgets in this case, and we don’t care which one.

client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X11-Motif

Definition at line 214 of file record/callbacks-c.c.

9.3.2.4 void quitButtonCallback (Widget w, XtPointer client_data, XtPointer
call data)

This callback is the function that will be called when the Motif user interface selects
the ’quit’ button on the user interface or in the ’File’ pull down menu. It will close the
sub-process (if any) and then shut down the main program.

Parameters:
w the widget that caused the event and this callback.

client_data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X11-Motif

Definition at line 172 of file common_callbacks.c.

9.3.2.5 int readMessages (FILE x fileD)

This function will be called by the child (reading) process, and this process will spend
most of its time here in this loop. The child process will loop until killed (stopped) by
the main program. When the file is done, the child process will trigger a signal to the
main process to let it know the child process is finished.

Parameters:
sock is the open socket we use for reading messages

fileD is the file descriptor for the (already opened) file into which we will store
the socket messages and delays.

Returns:
an error indication (< 0) if there are sending problems

Definition at line 223 of file recording.c.

Referenced by recordButtonCallback().
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9.3.2.6 void readProcessDone ()

This function will be called by the child (reading)process when this clild process is
done, i.e. when terminated by an error or the user. This signal handler is used to
queue an event for the user interface to switch the button states as required for the user
interface.

Definition at line 179 of file recording.c.

9.3.2.7 void readProcessPause ()

This function will be called by the child (reading) process in response to a ’pause’
signal. The function will make sure that the process ID is correct, and if it is it will
cause the process to "pause’. The reading process will remain in this state until another
signal changes it.

Definition at line 124 of file recording.c.

9.3.2.8 void readProcessStop ()

This function will be called by the child (reading) process in response to a ’stop’ signal.
The function will make sure that the process ID is correct and, if it is, it will cause the
process to exit. This should trigger the ’child terminated’ function in the main process.

Definition at line 160 of file recording.c.

9.3.2.9 void recordButtonCallback (Widget w, XtPointer client_data, XtPointer
call data)

This callback is the function that will be called when the Motif user interface decides
to respond to the user activating the "Record’ push buttons. This is the most complex of
the callbacks, because we read the current values for most of the user-modifiable fields,
create the socket, re-open the output file, and *fork’ a subprocess to read the socket
messages. If all this works, then we change the state of the user interface buttons and
we are done.

Parameters:
w the widget that caused the event and this callback.

client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X11-Motif

Definition at line 99 of file record/callbacks-c.c.
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9.3.2.10 void resetReadButtons ()

This function will be called only if the recording child process is terminated. We will
reset the record, stop, pause and resume buttons to their default state. This state is the
start’ button enabled, and the others disabled. It will also close the output file and
write the number of messages stored into the user interface.

Definition at line 89 of file recording.c.

9.3.2.11 void resumeButtonCallback (Widget w, XtPointer client data,
XtPointer call _data)

This callback is the function that will be called when the Motif user interface decides
to respond to the user activating the "Resume’ push buttons. Since this button can only
be active when the program is reading but in a paused state, we know that there is a
sub-process in existance and that it is not running. We want to tell the sub-process to
continue, and change the state of active buttons in the interface to show this change in
the sub-process.

Parameters:
w the widget that caused the event and this callback.

client_data is a pointer to any (optional) client data defined for the callback (none
in this case)
call data the standard event information provided by X11-Motif

Definition at line 243 of file record/callbacks-c.c.

9.3.2.12 void stopButtonCallback (Widget w, XtPointer client_data, XtPointer
call data)

This callback is the function that will be called when the Motif user interface decides to
respond to the user activating one of the ’Stop’ push buttons. Since this button can only
be active when the program is actually reading, we know that there is a sub-process in
existance and that it is running. We want to terminate the sub-process, and change the
state of active buttons in the interface to reflect this. We also set the current value of
the message counter into the text field on the display.

Parameters:
w the widget that caused the event and this callback. It could be one of several
widgets in this case, and we don’t care which one.

client data is a pointer to any (optional) client data defined for the callback (none
in this case)

call data the standard event information provided by X11-Motif

Definition at line 186 of file record/callbacks-c.c.
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9.3.2.13 void usageRecord (void)

This function will be called when there is an error with the user supplied command
line arguments for the socket recording application. It will simply print out the list of
standard and optional command arguments, and then finish.

Definition at line 28 of file record_support.c.

Referenced by shared().
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Chapter 10

Record/Play Sockets:
Application Class
Documentation

10.1 _globalMemory Struct Reference

This is the structure to declare all the global variables required for the main program
of the Motif GUI interface, and for the child process we spawn to do the actual record-
ing/sending of messages.

#include <myInterface.h>

Public Attributes

e char inputFileName [MAX NAME_TEXT_SIZE}

the character array used to hold the name of the input file.

e char outputFileName [MAX_NAME_TEXT SIZE]
the character array used to hold the name of the output file.

e char address [MAX_NAME_TEXT_SIZE]

the network address to send messages to, or output file name.

e char portNumbText [MAX_NUMBER_TEXT SIZE]
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port number (as a text string) to send/listen to.

int portNumb

port number (as an integer) to send/listen messages to.

FILEx fileDescrip

the input or output socket file, as a file descriptor.

int messageNumber

the number of messages currently stored in the file.

int startMesNumb

the message number in file to start sending.

int endMesNumb

the message number in file to stop sending.

int socketNumb

the socket we create when sending/reading via the network.

float speedFactor

the rate we send, ie faster/slower than recorded.

int globalDebugMode

when this flag is set, print extra debug statements.

int childProcess

the process id of the sending/reading sub-process.

XtAppContext mainAppContext

the application contect of main process.

10.1.1 Detailed Description

This is the structure to declare all the global variables required for the main program
of the Motif GUI interface, and for the child process we spawn to do the actual record-
ing/sending of messages.

‘We use the same structure for both record and playback dor simplicity, and with a small
cost of extra memory requirement. The members of this structure are related mostly by
their common requirement for global scope.
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Remarks:
This requirement for global scope would disappear if the code was re-written into
the C++ computer language.

Definition at line 64 of file myInterface.h.

10.1.2 Member Data Documentation

10.1.2.1 char _globalMemory::addresssTMAX NAME_TEXT _SIZE]

the network address to send messages to, or output file name.

Definition at line 71 of file myInterface.h.

10.1.2.2 int _globalMemory::childProcess

the process id of the sending/reading sub-process.

Definition at line 91 of file myInterface.h.

10.1.2.3 int _globalMemory::endMesNumb

the message number in file to stop sending.

Definition at line 83 of file myInterface.h.

10.1.2.4 FILE * _globalMemory::fileDescrip

the input or output socket file, as a file descriptor.

Definition at line 77 of file myInterface.h.

10.1.2.5 int _globalMemory::globalDebugMode

when this flag is set, print extra debug statements.

Definition at line 89 of file myInterface.h.

10.1.2.6 char _globalMemory::inputFileName[MAX NAME_TEXT_SIZE]

the character array used to hold the name of the input file.
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Definition at line 67 of file myInterface.h.

10.1.2.7 XtAppContext _globalMemory::mainAppContext

the application contect of main process.

Definition at line 93 of file myInterface.h.

10.1.2.8 int _globalMemory::messageNumber

the number of messages currently stored in the file.

Definition at line 79 of file myInterface.h.

10.1.2.9 char _globalMemory::outputFileName[MAX NAME_TEXT _SIZE]

the character array used to hold the name of the output file.

Definition at line 69 of file myInterface.h.

10.1.2.10 int _globalMemory::portNumb

port number (as an integer) to send/listen messages to.

Definition at line 75 of file myInterface.h.

10.1.2.11 char _globalMemory::portNumbText(MAX NUMBER_TEXT _SIZE]

port number (as a text string) to send/listen to.

Definition at line 73 of file myInterface.h.

10.1.2.12 int _globalMemory::socketNumb

the socket we create when sending/reading via the network.
Definition at line 85 of file myInterface.h.

10.1.2.13 float _globalMemory::speedFactor

the rate we send, ie faster/slower than recorded.

Definition at line 87 of file myInterface.h.
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10.1.2.14 int _globalMemory::startMesNumb

the message number in file to start sending.
Definition at line 81 of file myInterface.h.

The documentation for this struct was generated from the following file:

e mylnterface.h
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Chapter 11

Record/Play Sockets:
Application File Documentation

11.1 callbacks-c.c File Reference

#include <Xm/Xm.h>

#include <Xm/TextF.h>

#include <signal.h>

#include "creation-c.h"

#include "../common/myInterface.h"
#include <stdio.h>

#include <string.h>

#include <ctype.h>

.Jeommon/mylnterface.h

Figure 11.1: Include dependency graph for play_callbacks-c.c
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Defines

#define PROTOTYPE(p) ()
o #define ARGLIST(p) p

e #define ARG(a,b) ab;

e #define GRA(a,b) ab;

o #define UARG(a,b) a b;
#define GRAU(a,b) a b;

Functions

e Widget BxFindTopShell PROTOTYPE ((Widget))

WidgetList BxWidgetldsFromNames PROTOTYPE ((Widget,char *,char *))

¢ void fileToggleCallback (Widget w,XtPointer client_data,XtPointer call_data)

e void networkToggleCallback (Widget w,XtPointer client_data,XtPointer call_-
data)

e void speedSliderCallback (Widget w,XtPointer client_data,XtPointer call_data)

e void okFilePlayDialogCallback (Widget w,XtPointer client_data,XtPointer call_-
data)

e void pausePlayButtonCallback (Widget w,XtPointer client_data,XtPointer call_-
data)

e void resumePlayButtonCallback (Widget w,XtPointer client_data,XtPointer
call_data)

o void startButtonCallback (Widget w,XtPointer client.data,XtPointer call_data)

Variables

e globalMemory shared

the shared, global variable structure.

11.1.1 Detailed Description

In this source file are the definitions for the callback routines that will be called by
Motif and X11 when the user clicks on push buttons, toggle buttons and pull down
menu options for the "playback sockets’ application.

Some callback function are simple enough to fully define here. But, many require a
call to some of the support and sending functions defined in other source files. A few
will actually start other process or send signals, and the support functions will define
what happens when these signals are processed.
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Copyright (c¢) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
April 2002

Id:
callbacks-c.c,v 1.10 2002/08/20 15:37:01 johnston Exp

Definition in file play/callbacks-c.c.

11.1.2 Define Documentation

11.1.2.1 #define ARG(a, b) a b;

Definition at line 32 of file play/callbacks-c.c.

11.1.2.2 #define ARGLIST(p) p

Definition at line 31 of file play/callbacks-c.c.

11.1.2.3 #define GRA(a, b) a b;

Definition at line 33 of file play/callbacks-c.c.

11.1.2.4 #define GRAU(a, b) a b;

Definition at line 35 of file play/callbacks-c.c.

11.1.2.5 #define PROTOTYPE(p) ()

Definition at line 30 of file play/callbacks-c.c.
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11.1.2.6 #define UARG(a, b) a b;

Definition at line 34 of file play/callbacks-c.c.

11.1.3 Variable Documentation

11.1.3.1 globalMemory shared

the shared, global variable structure.

Definition at line 88 of file record/main-c.c.
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11.2 callbacks-c.c File Reference

#include <Xm/Xm.h>

#include <Xm/TextF.h>

#include <signal.h>

#include "creation-c.h"

#include "../common/myInterface.h"
#include <stdio.h>

#include <string.h>

#include <ctype.h>

[ signath |

[ereationch ] [ - /common/mylnterface.h |

Figure 11.2: Include dependency graph for record_callbacks-c.c

Defines

#define PROTOTYPE(p) ()
e #define ARGLIST(p) p
#define ARG(a,b) ab;

e #define GRA(a,b) ab;
#define UARG(a,b) a b;
#define GRAU(a,b) a b;

Functions

Widget BxFindTopShell PROTOTYPE ((Widget))

WidgetList BxWidgetldsFromNames PROTOTYPE ((Widget,char #,char %))
void recordButtonCailback (Widget w,XtPointer client_data,XtPointer call_data)
void stopButtonCallback (Widget w,XtPointer client_data,XtPointer call_data)
void pauseRecButtonCallback (Widget w,XtPointer client_data,XtPointer call_-
data)
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e void resumeButtonCallback (Widget w,XtPointer client_data,XtPointer call.-
data)
¢ void okFileDialogCallback (Widget w,XtPointer client_data,XtPointer call_data)

Variables

e globalMemory shared

the shared, global variable structure.

11.2.1 Detailed Description

In this source file are the definitions for the callback routines that will be called by
Motif and X11 when the user clicks on push buttons, toggle buttons and pull down
menu options for the 'record sockets’ application.

Some callback function are simple enough to fully define here. But, many require a
call to some of the support and sending functions defined in other source files. A few
will actually start other process or send signals, and the support functions will define
what happens when these signals are processed.

Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
April 2002

Id:
callbacks-c.c,v 1.7 2002/08/20 15:36:40 johnston Exp

Definition in file record/callbacks-c.c.

11.2.2 Define Documentation

11.2.2.1 #define ARG(a, b) a b;

Definition at line 32 of file record/callbacks-c.c.
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11.2.2.2 #define ARGLIST(p) p

Definition at line 31 of file record/callbacks-c.c.

11.2.2.3 #define GRA(a,b) a b;

Definition at line 33 of file record/callbacks-c.c.

11.2.2.4 #define GRAU(a, b) a b;

Definition at line 35 of file record/callbacks-c.c.

11.2.2.5 #define PROTOTYPE(p) O

Definition at line 30 of file record/callbacks-c.c.

11.2.2.6 #define UARG(a, b) ab;

Definition at line 34 of file record/callbacks-c.c.

11.2.3 Variable Documentation

11.2.3.1 globalMemory shared

the shared, global variable structure.

Definition at line 82 of file record/callbacks-c.c.
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11.3 common_callbacks.c File Reference

#include
#include
#include
#include

#include

<Xm/Xm.h>
<Xm/TextF.h>
<signal.h>
"mySocket.h"

"myInterface.h"

{ stdio.h

Figure 11.3: Include dependency graph for common_callbacks.c

Functions

data)

void debugToggleCallback (Widget w,XtPointer client_data,XtPointer call_data)
void aboutHelpCallback (Widget w,XtPointer client_data,XtPointer call_data)
void aboutDismissCallback (Widget w,XtPointer client_data,XtPointer call_data)
void usageHelpCallback (Widget w,XtPointer client_data,XtPointer call_data)
void browseButtonCallback (Widget w,XtPointer client_data,XtPointer call_-

e void cancelFileDialogCallback (Widget w,XtPointer client_data,XtPointer call_-

data)

e void quitButtonCallback (Widget w,XtPointer client_data,XtPointer call_data)

Variables

e globalMemory shared

the shared, global variable structure.

o Widget inputFileSelectionBox

the global reference to the file browser window.
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e Widget aboutHelpBulletinBoard
the global reference to the help display window.

11.3.1 Detailed Description

In this source file are the definitions for the callback routines that will be called by
Motif and X11 when the user clicks on push buttons, toggle buttons and pull down
menu options for the 'record and playback sockets’ application.

These routines are the same for both applications and are thus defined in this ’common’
source file.

Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
August 2002

Id:
common.callbacks.c,v 1.5 2002/10/16 18:05:35 johnston Exp

Definition in file common_callbacks.c.

11.3.2 Variable Documentation

11.3.2.1 Widget aboutHelpBulletinBoard
the global reference to the help display window.
Definition at line 37 of file common_callbacks.c.
11.3.2.2 Widget inputFileSelectionBox

the global reference to the file browser window.

Definition at line 35 of file common_callbacks.c.
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11.3.2.3 globalMemory shared

the shared, global variable structure.

Definition at line 33 of file common_callbacks.c.
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11.4 common_support.c File Reference

#include <Xm/Xm.h>
#include "mySocket.h"

#include "myInterface.h"

[stdio

[XmXmh| [mySocketh| mylaterface.h |

Figure 11.4: Include dependency graph for common_support.c

Defines

e #define XmSTRING_COMPONENT_FONTLIST_.ELEMENT_TAG Xm-
STRING_.COMPONENT_CHARSET

Functions

e void AppendString (char sxreturn_text,int *length,char xtext)

e Boolean XmStringToString (XmString xmstr,char **return_text)
o int getNumbMessages (FILE xfileD)

e int readNumberMessages (char *fileName)

11.4.1 Detailed Description

This file contains the support function needed for both applications. We have defined
motif string manipulation and functions to read the number of standard socket messages
in a file.

Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.
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Author(s):
Daniel F. Johnston

Since:
May 2002

Id:
common_support.c,v 1.5 2002/10/16 18:05:35 johnston Exp

Definition in file common_support.c.

11.4.2 Define Documentation

11.4.2.1 #define XmSTRING.COMPONENT_FONTLIST_ELEMENT_TAG
XmSTRING_.COMPONENT_CHARSET

Definition at line 58 of file common_support.c.

(© National Research Council of Canada October 16 2002
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11.5 creation-c.c File Reference

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

#include

<Xm/Xm.h>
<Xm/MainW.h>
<Xm/DialogS.h>
<Xm/MwmUtil.h>
<Xm/BulletinB.h>
<Xm/Scrolledw.h>
<Xm/Label.h>
<Xm/PushB.h>
<Xm/FileSB.h>
<Xm/RowColumn.h>
<Xm/CascadeB.h>
<Xm/Separator.h>
<Xm/ToggleB.h>
<Xm/Form.h>
<Xm/TextF.h>
<Xm/ScrollBar.h>

"creation-c.h"
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Xm/Dialogs.h
Keo/MwmUtLh

Xm/BulletinB.h

Xm/ScrolledW.h

Xm/PushB.h

playicieation-c.c

Xm/RowColumn.h

Xm/CascadeB.h

Xm/ToggleB
i1B:

%‘

>

.h

Figure 11.5: Include dependency graph for play_creation-c.c

Functions

¢ void RegisterBxConverters (XtAppContext)

e XtPointer BX_CONVERT (Widget,char x,char #,int,Boolean *)

e XtPointer BX_DOUBLE (double)

e XtPointer BX_SINGLE (float)

e void BX MENU_POST (Widget,XtPointer,XEvent *,Boolean #)

e Pixmap XPM_PIXMAP (Widget,char *x)

void BX_ SET_BACKGROUND_COLOR (Widget,ArgList,Cardinal *,Pixel)

Widget CreatemainWindow (Widget parent)

© National Research Council of Canada October 16 2002



11.5 creation-c.c File Reference

73

11.5.1 Detailed Description
In this source file is the code generated automatically by the user interface builder
software. It will use this source again, preserving user supplied code between the

special brackets, when the software is used to modify the interface.

Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
July 2002

Id:
creation-c.c,v 1.9 2002/10/16 18:20:27 johnston Exp

Definition in file play/creation-c.c.

11.5.2 Define Documentation

11.5.2.1 #define DECLARE_BX_GLOBALS

Definition at line 60 of file play/creation-c.c.

11.5.3 Function Documentation

11.5.3.1 Widget CreatemainWindow (Widget parent)

Definition at line 107 of file play/creation-c.c.
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11.6 creation-c.c File Reference

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

#include

<Xm/Xm.h>
<Xm/MainW.h>
<Xm/DialogS.h>
<Xm/MwmUtil.h>
<Xm/BulletinB.h>
<Xm/Scrolledw.h>
<Xm/Label.h>
<Xm/PushB.h>
<Xm/FileSB.h>
<Xm/RowColumn.h>
<Xm/CascadeB.h>
<Xm/Separator.h>
<Xm/ToggleB.h>
<Xm/Form.h>
<Xm/TextF.h>

"creation-c.h"
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1

>

m/Di

E'
L]
1)
=

m/MwmUtilh

recordfereation-c.o

EI I k-
1B
vﬂ
=2 B -

»
NER
1L

creation-c.h

Figure 11.6: Include dependency graph for record creation-c.c

Functions

void RegisterBxConverters (XtAppContext)

XtPointer BX_CONVERT (Widget,char *,char x,int,Boolean *)

XtPointer BX_DOUBLE (double)

XtPointer BX_SINGLE (float)

void BX_MENU_POST (Widget,XtPointer,XEvent x,Boolean x)

Pixmap XPM_PIXMAP (Widget,char **)

void BX_SET_BACKGROUND_COLOR (Widget,ArgList,Cardinal *,Pixel)
Widget CreatemainWindow (Widget parent)

11.6.1 Detailed Description

In this source file is the source code generated automatically by the user interface
builder software. It will use this source
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Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
July 2002

Id:
creation-c.c,v 1.6 2002/08/19 19:55:02 johnston Exp

Definition in file record/creation-c.c.

11.6.2 Define Documentation

11.6.2.1 #define DECLARE_BX_GLOBALS

Definition at line 57 of file record/creation-c.c.

11.6.3 Function Documentation

11.6.3.1 Widget CreatemainWindow (Widget parent)

Definition at line 101 of file record/creation-c.c.
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11.7 main-c.c File Reference

#include <X11/StringDefs.h>
#include <Xm/Xm.h>

#include <Xm/DialogS.h>
#include <Xm/MwmUtil.h>
#include "creation-c.h"
#include "../common/mySocket.h"

#include "../common/myInterface.h"

| X11/StringDefsh | [ XmXmh | [ Xr/DislogSh

hj

Figure 11.7: Include dependency graph for play_main-c.c

Defines

o #define BX_APP_CLASS "BuilderProduct”

Functions

void RegisterBxConverters (XtAppContext)

XtPointer BX_CONVERT (Widget,char *,char *,int,Boolean %)
XtPointer BX_DOUBLE (double)

XtPointer BX_SINGLE (float)

Pixmap XPM_PIXMAP (Widget,char *#)

void BX_SET_BACKGROUND_COLOR (Widget,ArgList,Cardinal %,Pixel)

[ ]
[ J
®
[ ]
e void BX MENU_POST (Widget,XtPointer,XEvent *x,Boolean %)
[ ]
[ ]
[ ]

int main (int argc,char #*argv)

Variables

e globalMemory shared
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the block of user defined globals shared by this interface.

11.7.1 Detailed Description

This file is mostly created by the user interface builder tool Builder Xcessory version
5.0. There are only a few places where we can add our input.

The purpose of this file is to create the user interface, set some of the initial variables
and user interface widget states, and then loop waiting for (and responding to) events.

It is the responce to the events, mainly in the callbacks source file that will define the
logic of the program.

Copyright {(c) 2002

All content of this file is copyrighted to the

National Research Council of Canada.
All rights reserved.

Author(s):
Daniel F. Johnston

Since:
April 2002

1d:
main-c.c,v 1.6 2002/08/19 18:46:55 johnston Exp

Definition in file play/main-c.c.

11.7.2 Define Documentation

11.7.2.1 #define BX_APP_CLASS “BuilderProduct”

Definition at line 90 of file play/main-c.c.

11.7.3 Function Documentation

11.7.3.1 int main (int argc, char *x argy)

Definition at line 92 of file play/main-c.c.
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11.7.4 Variable Documentation

11.74.1 globalMemory shared

the block of user defined globals shared by this interface.

Definition at line 84 of file play/main-c.c.

(© National Research Council of Canada October 16 2002
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11.8 main-c.c File Reference

#include
#include
#include
#include
#include
#include

#include

<X11/StringDefs.h>
<Xm/Xm.h>
<Xm/DialogS.h>
<Xm/MwmUtil.h>
"creation-c.h"

", ./common/mySocket.h"

¢, ./common/myInterface.h"

stdio.h I

[X11/SuingDefsh| [ Xm/Xm.h |

[ 7]

Uik [

Defines

Figure 11.8: Include dependency graph for record -main-c.c

o #define BX_APP_CLASS BuilderProduct”

Functions

void RegisterBxConverters (XtAppContext)
XtPointer BX_CONVERT (Widget,char *,char %,int,Boolean )
XtPointer BX_DOUBLE (double)

void BX MENU_POST (Widget,XtPointer, XEvent *,Boolean )
Pixmap XPM_PIXMAP (Widget,char *x)
void BX_SET_BACKGROUND_COLOR (Widget,ArgList,Cardinal *,Pixel)

®
®
[ ]
e XtPointer BX_SINGLE (float)
[
[ ]
®
[ ]

int main (int argc,char **argv)

Variables

e globalMemory shared
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the block of user defined globals shared by this interface.

11.8.1 Detailed Description
This file is mostly created by the user interface builder tool Builder Xcessory version
5.0. There are only a few places where we can add our input.

The purpose of this file is to create the user interface, set some of the initial variables
and user interface widget states, and then loop waiting for (and responding to) events.

It is the responce to the events, mainly in the callbacks source file that will define the
logic of the program.

Todo:
We should add logic to the main program to support ’-h’ or ’-help’ as a valid
command line argument. It would simply cause the "usage” message to be written.

Copyright (c)} 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
August 2002

Id:
main-c.c,v 1.6 2002/08/19 18:46:03 johnston Exp

Definition in file record/main-c.c.

11.8.2 Define Documentation

11.8.2.1 #define BX_APP_CLASS ”BuilderProduct”

Definition at line 94 of file record/main-c.c.

11.8.3 Function Documentation
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11.8.3.1 int main (int argc, char ** argv)

Definition at line 96 of file record/main-c.c.

11.8.4 Variable Documentation

11.8.4.1 globalMemory shared

the block of user defined globals shared by this interface.

Definition at line 88 of file record/main-c.c.
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11.9 mylnterface.h File Reference

#include <stdio.h>

mylnterface.h

Figure 11.9: Include dependency graph for myInterface.h

This graph shows which files directly or indirectly include this file:

[callbackscc | [maincc] [sendingec | [callbecks—<.c | | mainc.c] [recordingc| | common_callbacks.c | |mmmon_;uppon.c|

Figure 11.10: Include dependency graph for mylInterface.h

Compounds

e struct _globalMemory

Defines

o #define MAX_ NAME_TEXT_SIZE 124

Motif GUI interface defined constants This constant will specify the maximum size of
general text and filename input as read from command line arguments and large text
fields.

e #define MAX NUMBER_TEXT SIZE 20

Motif GUI interface defined constants This constant will specify the biggest number
of text digits we will deal with from small text fields.

Typedefs
e typedef struct _globalMemory globalMemory
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This is the structure to declare all the global variables required for the main pro-
gram of the Motif GUI interface, and for the child process we spawn to do the actual
recording/sending of messages.

11.9.1 Detailed Description

This file will contain a number of things important to the Motif GUI interfaces created
for the "Mimic Sockets’ or the ’record and playback Sockets’ applications. It contains
some defines that set maximum sizes for the arrays, and it describes the structure that
contains all the global memory of the application. Some of the parameters of the global
structure are only required for one application or the other, but are all defined here for
simplicity. (We accept the small cost of the extra memory that must be allocated.)

Note: The structure is defined here in an attempt to simplify the source code. You
could create all the elements as individual global variables, and include reference to
then as needed. But, I find that the source code becomes complicated to read. It, i.e.
the common definition for the globals, also makes the source code more consistant
with the set of globals created by the user interface builder tool for some elements of
the user interface widgets.

Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
April 2002

Id:
myInterface.h,v 1.6 2002/10/16 18:21:43 johnston Exp

Definition in file myInterface.h.

11.9.2 Define Documentation

11.9.2.1 #define MAX NAME_TEXT_SIZE 124

Motif GUI interface defined constants This constant will specify the maximum size of
general text and filename input as read from command line arguments and large text
fields.
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Definition at line 43 of file myInterface.h.

11.9.2.2 #define MAX_ NUMBER_TEXT_SIZE 20

Motif GUI interface defined constants This constant will specify the biggest number of
text digits we will deal with from small text fields.

Definition at line 50 of file myInterface.h.

11.9.3 Typedef Documentation

11.9.3.1 typedef struct _globalMemory globalMemory

This is the structure to declare all the global variables required for the main program
of the Motif GUI interface, and for the child process we spawn to do the actual record-
ing/sending of messages.

We use the same structure for both record and playback dor simplicity, and with a small
cost of extra memory requirement. The members of this structure are related mostly by
their common requirement for global scope.

Remarks:
This requirement for global scope would disappear if the code was re-written into

the C++ computer language.

(© National Research Council of Canada October 16 2002



86 Record/Play Sockets: Application File Documentation

11.10 mySocket.h File Reference

This graph shows which files directly or indirectly include this file:

[maincc] [sendinge] [moincec] [recordingc] |[common_callbacksc| [common_supportc]

Figure 11.11: Include dependency graph for mySocket.h

Defines

o #define LOCAL_ADDRESS "localhost”

the default value for the address of the local computer.

o i#define DEFAULT_PORT_NUMBER 10025

the default value we will use for a network port number.

e #define MAX MESSAGE_SIZE 1024
the biggest socket message we will deal with.

11.10.1 Detailed Description

This file contains some standard values (defines) that we use for creating TCP/IP net-
work communication applications.

Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
April 2002

Id:
mySocket.h,v 1.3 2002/08/19 18:46:19 johnston Exp
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Definition in file mySocket.h.

11.10.2 Define Documentation

11.10.2.1 #define DEFAULT PORT _NUMBER 10025
the default value we will use for a network port number.
Definition at line 24 of file mySocket.h.

11.10.2.2 #define LOCAL_ADDRESS localhost”

the default value for the address of the local computer.
Definition at line 21 of file mySocket.h.

11.10.2.3 #define MAX_MESSAGE_SIZE 1024

the biggest socket message we will deal with.

Definition at line 27 of file mySocket.h.
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11.11 play_support.c File Reference

Functions

e void usageSend (void)

Variables

e unsigned int frameNumber

a counter of where we are in reading file.

11.11.1 Detailed Description

This file contains the support function needed for the application. We have usage print-
ing function and motif string manipulation

Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
May 2002

Id:
play_support.c,v 1.3 2002/08/19 18:46:55 johnston Exp

Definition in file play_support.c.

11.11.2 Variable Documentation
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11.11.2.1 unsigned int frameNumber

a counter of where we are in reading file.

Definition at line 22 of file play_support.c.
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11.12 record_support.c File Reference

Functions

¢ void usageRecord (void)

11.12.1 Detailed Description

This file contains the support function needed for the recording application. We have a
usage printing function.

Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
May 2002

Id:
record_support.c,v 1.4 2002/10/16 18:22:18 johnston Exp

Definition in file record_support.c.
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11.13 recording.c File Reference

#include <Xm/Xm.h>

#include "creation-c.h"
#include <sys/socket.h>
#include <sys/wait.h>

#include <netinet/in.h>
#include <unistd.h>

#include <netdb.h>

#include <time.h>

#include "../common/mySocket.h"

#include "../common/myInterface.h"

5]

Figure 11.12: Include dependency graph for recording.c

Functions

int createReadSocket (int port)
void resetReadButtons ()

void readProcessPause ()

void readProcessStop ()

void readProcessDone ()

int readMessages (FILE xfileD)

Variables

e char buf [MAX_MESSAGE _SIZE]
the byte array that will hold a UDP socket message before storing.
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11.13.1 Detailed Description

This file contains the support functions needed for creating the socket and reading
socket messages. We also provide functions for controlling the sending process, i.e.
pause/resume, sending done, etc.

Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
Aug 2002

Id:
recording.c,v 1.7 2002/10/16 18:13:43 johnston Exp

Definition in file recording.c.

11.13.2 Variable Documentation

11.13.2.1 char buffMAX MESSAGE_SIZE]

the byte array that will hold a UDP socket message before storing.

Definition at line 34 of file recording.c.
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11.14 sending.c File Reference

#include <Xm/Xm.h>

#include "creation-c.h"
#include <sys/socket.h>
#include <sys/wait.h>

#include <netinet/in.h>
#include <unistd.h>

#include <netdb.h>

#include <time.h>

#include "../common/mySocket.h"

#include "../common/myInterface.h"

| Xm/Xmh |  [creationch] [syssocketh| [sysiwaith]

Figure 11.13: Include dependency graph for sending.c

Functions

int createSendSocket (char *address,int port)

int sendSocketMessage (int sock,char *buffer,int sizeBuffer)
void resetSendButtons ()

void sendProcessPause ()

void sendProcessDone ()

int sendMessages (FILE *fileD,FILE *outFileD)

Variables

¢ char sendBuf [MAX _MESSAGE_SIZE]
the byte array that will hold a UDP socket message for sending.
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e struct sockaddr_in server
the socket address structure for the destination (if defined).

11.14.1 Detailed Description
This file contains the support functions needed for creating the socket and sending

socket messages. We also provide functions for controlling the sending process, i.e.
speed, pause/resume, sending done, etc.

Copyright (c) 2002

All content of this file is copyrighted to the
National Research Council of Canada.

All rights reserved.

Author(s):
Daniel F. Johnston

Since:
May 2002

1d:
sending.c,v 1.102002/10/16 18:10:30 johnston Exp

Definition in file sending.c.

11.14.2 Variable Documentation

11.14.2.1 char sendBufflMAX MESSAGE_SIZE]

the byte array that will hold a UDP socket message for sending.
Definition at line 34 of file sending.c.

11.14.2.2 struct sockaddr_in server

the socket address structure for the destination (if defined).

Definition at line 36 of file sending.c.
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Record/Play Sockets:
Application Page
Documentation

12.1 Todo List

file main-c.c 'We should add logic to the main program to support ’-h’ or -help’ as a
valid command line argument. It would simply cause the "usage” message to be
written.

member ::speedSliderCallback(Widget w,XtPointer client_data,XtPointer call_data)
We should modify the slider to provide a wider range of speed multiplier values,
including one which could implement a single step (single message) mode.

member ::usageHelpCallback(Widget w,XtPointer client_data,XtPointer call_data)
We need to add code so that the two different socket program help files can
be stored in some directory other than the same directory as the program
executables.

‘We should provide a mechanism to change the name of the html document used
for help.
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Index

_globalMemory, 53
address, 55
childProcess, 55
endMesNumb, 55
fileDescrip, 55
globalDebugMode, 55
inputFileName, 55
mainAppContext, 56
messageNumber, 56
outputFileName, 56
portNumb, 56
portNumbText, 56
socketNumb, 56
speedFactor, 56
startMesNumb, 56

aboutDismissCallback
mod_common, 35
aboutHelpBulletinBoard
common_callbacks.c, 67
aboutHelpCallback
mod_common, 35
address
-globalMemory, 55

All user functions common to both
socket programs, 33

AppendString
mod_common, 34
ARG
play/callbacks-c.c, 61
record/callbacks-c.c, 64
ARGLIST
play/callbacks-c.c, 61
record/callbacks-c.c, 64

browseButtonCallback
mod_common, 35

buf
recording.c, 92
BX_APP_CLASS
play/main-c.c, 78
record/main-c.c, 81
BX_CONVERT
play/creation-c.c, 72
play/main-c.c, 77
record/creation-c.c, 75
record/main-c.c, 80
BX_DOUBLE
play/creation-c.c, 72
play/main-c.c, 77
record/creation-c.c, 75
record/main-c.c, 80
BX_MENU_POST
play/creation-c.c, 72
play/main-c.c, 77
record/creation-c.c, 75
record/main-c.c, 80
BX_SET_BACKGROUND_COLOR
play/creation-c.c, 72
play/main-c.c, 77
record/creation-c.c, 75
record/main-c.c, 80
BX_SINGLE
play/creation-c.c, 72
play/main-c.c, 77
record/creation-c.c, 75
record/main-c.c, 80

callbacks-c.c, 59, 63
cancelFileDialogCallback
mod_common, 36
childProcess
_globalMemory, 55
common_callbacks.c, 66
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aboutHelpBulletinBoard, 67
inputFileSelectionBox, 67
shared, 67
common_support.c, 69
XmSTRING_.COMPONENT -
FONTLIST_ELEMENT _-
TAG, 70
CreatemainWindow
play/creation-c.c, 73
record/creation-c.c, 76
createReadSocket
mod_record, 47
createSendSocket
mod_play, 40
creation-c.c, 71, 74

debugToggleCallback
mod_common, 36

DECLARE BX GLOBALS
play/creation-c.c, 73
record/creation-c.c, 76

DEFAULT _PORT_NUMBER
mySocket.h, 87

endMesNumb
-globalMemory, 55

fileDescrip
-globalMemory, 55

fileToggleCallback
mod_play, 40

frameNumber
play_support.c, 88

getNumbMessages
mod_common, 37
globalDebugMode
-globalMemory, 55
globalMemory
myInterface.h, 85
GRA
play/callbacks-c.c, 61
record/callbacks-c.c, 65
GRAU
play/callbacks-c.c, 61
record/callbacks-c.c, 65

inputFileName
_globalMemory, 55

inputFileSelectionBox
common_callbacks.c, 67

LOCAL_ADDRESS
mySocket.h, 87

main
play/main-c.c, 78
record/main-c.c, 81

main-c.c, 77, 80

mainAppContext
-globalMemory, 56

MAX_MESSAGE_SIZE
mySocket.h, 87

MAX _NAME_TEXT_SIZE
myInterface.h, 84

MAX NUMBER.TEXT_SIZE
myInterface.h, 85

messageNumber
-globalMemory, 56

mod_common
aboutDismissCallback, 35
aboutHelpCallback, 35
AppendString, 34
browseButtonCallback, 35
cancelFileDialogCallback, 36
debugToggleCallback, 36
getNumbMessages, 37
readNumberMessages, 37
usageHelpCallback, 37
XmStringToString, 34

mod_play
createSendSocket, 40
fileToggleCallback, 40
networkToggleCallback, 40
okFilePlayDialogCallback, 41
pausePlayButtonCallback, 41
resetSendButtons, 42
resumePlayButtonCallback, 42
sendMessages, 42
sendProcessDone, 43
sendProcessPause, 43
sendSocketMessage, 43
speedSliderCallback, 43
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startButtonCallback, 44 shared, 62
usageSend, 44 UARG, 61
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okFileDialogCallback, 47 BX DOUBLE, 72
pauseRecButtonCallback, 47 BX_MENU_POST, 72
quitButtonCallback, 48 BX_SET_BACKGROUND._-
readMessages, 48 COLOR, 72
readProcessDone, 48 BX_SINGLE, 72
readProcessPause, 49 CreatemainWindow, 73
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globalMemory, 85 BX_MENU_POST, 77
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MAX _NUMBER_TEXT_SIZE, COLOR, 77
85 BX_SINGLE, 77
mySocket.h, 86 main, 78
DEFAULT _PORT_NUMBER, 87 RegisterBxConverters, 77
LOCAL_ADDRESS, 87 shared, 79
MAX _MESSAGE_SIZE, 87 XPM_PIXMAP, 77
play_support.c, 88
networkToggleCallback frameNumber, 88
mod_play, 40 portNumb
_globalMemory, 56
okFileDialogCallback portNumbText
mod_record, 47 _globalMemory, 56
okFilePlayDialogCallback PROTOTYPE
mod_play, 41 play/callbacks-c.c, 60, 61
outputFileName record/callbacks-c.c, 63, 65
—globalMemory, 56
quitButtonCallback
pausePlayButtonCallback mod_record, 48
mod_play, 41
pauseRecButtonCallback readMessages
mod_record, 47 mod_record, 48
play/callbacks-c.c readNumberMessages
ARG, 61 mod_common, 37
ARGLIST, 61 readProcessDone
GRA, 61 mod_record, 48
GRAU, 61 readProcessPause
PROTOTYPE, 60, 61 mod_record, 49
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ARG, 64
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GRA, 65
GRAU, 65
PROTOTYPE, 63, 65
shared, 65
UARG, 65
record/creation-c.c
BX_CONVERT, 75
BX_DOUBLE, 75
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RegisterBxConverters, 75
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BX_MENU_POST, 80
BX_SET_BACKGROUND._-
COLOR, 80
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main, 81
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shared, 82
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recordButtonCallback
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buf, 92
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play/creation-c.c, 72
play/main-c.c, 77
record/creation-c.c, 75
record/main-c.c, 80
resetReadButtons
mod_record, 49
resetSendButtons
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resumePlayButtonCallback
mod_play, 42

sendBuf
sending.c, 94
sending.c, 93
sendBuf, 94
server, 94
sendMessages
mod_play, 42
sendProcessDone
mod_play, 43
sendProcessPause
mod_play, 43
sendSocketMessage
mod_play, 43
server
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shared
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play/callbacks-c.c, 62
play/main-c.c, 79
record/callbacks-c.c, 65
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socketNumb
_globalMemory, 56
speedFactor
_globalMemory, 56
speedSliderCallback
mod_play, 43
startButtonCallback
mod_play, 44
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stopButtonCallback
mod_record, 50

UARG
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mod_record, 50
usageSend
mod_play, 44
User functions only for socket play-
back operation, 39
User functions only for socket record
operation, 46

XmSTRING.COMPONENT--
FONTLIST_ELEMENT _-
TAG
common_support.c, 70
XmStringToString
mod._common, 34
XPM_PIXMAP
play/creation-c.c, 72
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Appendix D

Other Source Code




156 Other Utility Source Code

(© National Research Council of Canada October 16 2002



3
T Ipre
=u OG2®
«PUNOZ 0T OTFFw OYOO
ww OYO®
esTe
W8AZ°uT§ < «8d°.T§ > TP- UIG° W~ - ANUNA/TFQ/ISATTO/OTACN/TASTR/
3dyzo83sod ebwd-zed-sebud-y 03 ATI08380d JIGATOD §
»8d°uT§ < wIST°aT$ €I~ TFO°TH- TFO°TI~ O~ M~ TN~ T$ 3- O- 9do3dT/IvFad/qQyL/Ien/
Hraoe3sod ©3 JI0ATUCD §
«3IBT wT$ < TS wq- TU
S29GUNT SUTT YITA OTTF OY3I JO AJ0O ® 9P @#
w3
{1891 37
obud zod sefud on3 §
weyl 3uFad weyl pue ‘3d}ro8380d 03 WAY3 ITGATSD  §
92IN08 JO SOTFF BUTISTT e3vaeuel 03 WTI08 STAUTE §

#
q8/o¥q/ 14

ys'bunsi|













