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PREFACE

An operating system performs its job poorly when a subset of its resources, such
as CPU, memory, or VO devices, is beavily loaded. When the number and/or capacity of
the resources cannot keep up with the demand, some user applications are forced to wait,
resulting in a longer average tumaround time and a generally slower system. It is the job
of a system manager or admtinistrator to keep the overall system running efficiently by
taning and optimizing the performance of the system. System administrators use system
performance commands or software tools to find out how a system is behaving at any
given time. For example, performance monitoring and display tools can be used to
determine why the CPU utilization is low or whetber thrashing exists in the system and as
a consequence the system is spending more time doing paging than performing
computations. This thesis reporis on the design and implementation of a real-time system
performance software tool on a Sequent Symmetry S/81. This tool uses a Graphical User
Interface (GUI) that can display various system parameters to help determine what to do
to improve system performance. The tool provides a dynamic graphical interface for

existing textual performance capture/reporting tools,
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CHAPTER I

INTRODUCTION

In order to make informed system tuning decisions, one must know what the
system is doing in term of the attributes of the running processes and the characteristics of
the resources being used.

System performance monitoring tools assist system administrators in keeping a
system running efficiently by tuning it. Performance tools also help users make the best
use of a system by user-level scheduling [Thobani and Samadzadeh 92). They can help
system administrators in deciding what action should be taken if something goes wrong.

It is clear that if one particular job is running slowly, it does not necessarily mean
that the system’s performance is bad. A particular job can generally be made to run faster
by changing its algorithm, data structures, or both. However, to improve the overall
system throughput, we have to structure the system so that its resources are used
efficiently and fairly among all users [SunSoft 93]. Improving system performance
involves customizing the kemel (see Section 2.2 for explanation) which is forbidden
territory [Loukides 90]. However, simple techniques (such as running memory intensive
jobs at non-peak hours) can be used to improve a system’s behavior,

There are many different factors that play a vital role in determining a systern’s

behavior. Such factors include the number and the nature of the processing units, usage



patterns, I/O configuration, and software consideration (e.g., compilers and editors). A
slow system may be made to yield a better performance by changing one or more of these
factors. It is also known that optimizing one aspect of a system’s performance may lead to
a negative impact on one or more of the other aspects of the system [Loukides 90). For
example, to minimize the internal fragmentation of memory in a paged memory
environment, we may decrease the page size, which results in larger page table sizes and
consequently larger number of /O operations.

By using a system performance tool, once it is detected that a part of a system is
overloaded, some measure can be taken to overcome the problem.

The Sequent Symmetry S/81 uses the DYNIX/ptx operating system which is
compatible with the AT&T UNIX System V3.2 [Sequent 91). On Sequent, there are a
number of commands that can help determine a picture of the system’s activities. Such
commands include monitor (monitor systemn’s activity), sar (system activity report), and
ps (process status). The monitor command is the only utility that gives a comprehensive
picture of the overall system activity, including all its active processors, by using a set of
bar graphs. The monitor command reports on various system parameters that include
total user time, total system time, number of processes, and number of context switches.

The main objective of this thesis was to implement an interactive graphical user
interface by using X Window System facilities to display graphically what the monitor
command provides textually.

Chapter II of this thesis report provides a literature review and context for Sequent
S/81, UNIX kernel, Curses, System performance commands, Graphical User Interface, X

Window, and OSE/Motif programming. Chapter [Tl describes the implementation part of



this thesis. Finally, Chapter IV contains the summary of the thesis and some suggestions

for future work.



CHAPTER O

LITERATURE REVIEW

This chapter contains a brief ntroduction to the Sequent S/81 machine, UNIX
kemel, Curses, system performance commands, graphical user interface, X Window

systern, and OSF/Mouf programming.

2.1 Sequent Symmetry S/81 Architecture

Sequent Symmetry S/81 is one of Sequent’s mainframe class multiprocessor
computer systems. The Sequent S/81 runs both DYNIX V3.0 and DYNIX/ptx operating
systems. Sequent’s implementations of the UNIX operating system is binary compatible
with the operating systems on the other Symmetry family of computer systems

[Symmetry 90].

2.2 UNIX Kemel

The UNIX operating system consists of two main parts: system routines and
kemnel. The kernel consists of everything between the system call interface and the

physical hardware [Stevens 90]. It provides the file system, CPU scheduling, memory



management, and /O management [Silberschatz 94). When a system imitially boots, it
initiates the first process and is a base that enables everything else to work [Miscovich
and Simon 94]. Because the kernel is the main controlling program, it is always resident

in the physical memory and it cannot be swapped out to disk like other programs.

2.3 Curses

Curses 1s the UNIX library of functions for controlling the terminal screen from a
C program [Rochkind 88]. By using curses, we can output characters to any point on the
screep, do it in the highlight mode, etc. Curses is a package of different routines on UNIX
that control cursor movements and windowing [Schreiner 90]. These routines help to
improve the screen driver interface for a program or to improve a program’s user
interface. Optimized cursor motion, physical terminal independence, multiple windows,
and video attributes are some of the benefits that curses offers a C programmer (Strang
91}. Because of these advantages, curses can be used to write programs that use the entire
screen to present information in an attractive and organized way, instead of sequential and
line-oriented output at the bottom of the screen. The e-mail utility called pine [Sequent

91] uses curses to display its output on the screen.

2.4 System Performance and Relevant Commands

A system's performance is generally poor when the system feels sluggish to the

users. When the system seems slow or when jobs seem to take longer than they should to



complete, the system administrator should start considering ways to improve the system’s
performance.

System performance commands or software tools provide a means of checking a
system’s status at any time. These commands or software tools retrieve system
information either already stored in a log file or from the live (i.e., running) system. These
tools collect the necessary data from various data structures in the kernel memory.
Besides reading from the kernel memory, these tools also collect useful information about
/O devices, CPU utilization, and memory utilization.

The first statistic that a systern administrator should Jook at, when the
performance is poor, is the system load average. Checking the system load average
provides a general view of the system’s activity. In the UNIX environment, the average
number of processes in the kemel’s run queve during an arbitrary interval is called load
average [Loukides 50). The run queue contains processes that are not waitng for any
external event (such as a mouse click), are not waiting by running the wait Joop, and are
not stopped by having pressed the CTRL and Z buttons simultaneously [Loukides 90].

Although a load average command (such as the xload command) is convenient
and informative, it may not give an accurate picture of a system’s load. This is because
the jobs that are waiting for disk /O are also counted as runnable jobs by the load average
cornmand [Loukides 90]. And, if the Network File System does not respond for some
reason, a process may have to wait for hours for the IO to complete. This lack of
response results in an increase in the load average, even when the system is not really

doing any more work [Frisch 91]. Another problem with the load average command 18



that 1t does not differentiate between low and high priority jobs, because low priority jobs
may be swapped out to disk when jobs with higher priority enter the system,

On BSD and System V UNIX, the nptime command can be used to check the
system load average over the last minute, the last 5 minutes, or the Jast 15 minutes
[Loukides 90]. This command is useful for checking to see whether the load average is
climbing or falling. On Sequent S/81, the xload command can be used to check the
system’s load visually using X Window System utilities.

There are many different general purpose commands or software tools that can be

used to determine a system’s status.

2.4.1 cron Command

The clock daemon (cron) executes UNIX commmands at specified dates and times.
The data for the commands are stored in files that are referred to as crontab files. The
cron command reads the crontab files and runs the commands. The cron command can
be used to gather data regularly and to clean up the file system. This command is
available on all UNIX systemns. Its synopsis 1s:
/etc/cron [-m maxjobs] [-q]
where
-m maxjobs This option modifies the maximum number of cron jobs that are running
on the system concurrently. The default value of maxjobs is 200. This flag
can be used to belp control cron job traffic and system load.
-q This option suppresses job rescheduling messages because 1f a new cron

job starts when the maximum number of jobs are already running, the new
job will be rescheduled and a message will be printed.



2.4.2 iostat Command

The I/O status command provides information about disk usage. Besides disk
data, lostat gives some important information about CPU usage also. This command is
for BSD UNIX only. Its synopsis is:

jostat

2.4.3 perfmeter Command

The performance meter command provides a visual report that gives several
system stanstics such as CPU utilization, number of processes, and number of users. This
command is available on SunOS only. Its synopsis is:

perfmeter

2.4.4 prdaily Command

The previous day's accounting data command provides a set of daily accounting
reports. This command is available on System V UNIX only. The prdaily command is
used to format a report of the previous day's accounting data. This report resides in
/ust/adm/acct/sum/rprt mmdd where mmdd is the month and day of the report. Its
Synopsis 1s:

Jusr/lib/acct/prdaily [-1] [-c] [ mmdd |

The current datly accounting reports may be printed by typing prdaily. Previous
days' accounting reports can be printed by using the mmdd option and specifying the
exact report date desired. The -1 flag gives a report of usage by login ID for the specified

date. The -c flag gives a report of resource usage by command.



2.4.5 ps Command

The process status command reports information about the processes running,

sleeping, or waiting in the system. This command is available on all UNIX gystemns, Its

Synopsts 1s:

ps [options]

The ps command prints certain information about active processes. If we ignore

the options, inforrnation is printed about processes associated with the controlling

terminal. The ps command accepts a large number of options including the following:

-t termlist

-p proclist

-u widlist

-g grplist

Prints information about every process currently running.

Prints information about all processes except process group leaders.
Prints information about all processes most frequently requested.
Prints a full listing about processes.

Prints a full listing about all processes.

Prints a long Listing.

This option prints information about the processes that are associated with
the terminals given in temunbist.

This option prints information about the processes whose process ID
numbers are given in proclist.

This option prints information about the processes whose user ID numbers
or login names are given in uidlist.

This option prints information about the processes whose process group ID
numbers appear in grplist.



2.4.6 sa Command

The system accounting command provides a set of accounting reports showing the
commands that have executed and the resources that they required. This command is
available on BSD UNIX only. Its synopsis is:

sa [dd}

where dd represents the day of the current month.

2.4.7 sar Command

The system activity report command provides information about CPU usage, /O
information, user time, system time, idle time, page faults, etc. This command is available
on System V UNIX only. Its synopsis is:

sar [-abcdmpqruvwyA] interval pumber

sar [-abcdmpqruvwyA] -f file

The first command samples system activity at every interval (specified in seconds)
where the number of samples is indicated by the number field. The second command
gathers data from a file indicated by the file field. These data files reside in

/usr/adm/sa/sadd where dd indicates the day of the month. The options are defined as

follows [Loukides 90]:

a Reports usage of file access system calls.
b Reports buffer cache usage and hit rate.
c Reports about the system calls.

d Reports block device activity.
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m Reports message and semaphore activity.

P Reports paging activity.

q Reports average run queue length and average swap queue length.
r Reports about the unused memory pages and disk blocks.

u Reports CPU utilization.

v Reports status of system tables.

w Reports swapping and paging activity.

y Reports terminal activity.

A Reports all data, same as all the above options [-abcdmpgruvwyA].

2.4.8 nptime Command

The system’s up time command shows how long system has been up as well as
the system’s load average. This command 1s available on BSD and System V UNIX. Its
SYNopsis 1s:

uptime

2.4.9 xload command

The system load command displays a periodically updating histogram of system
load average using the X Window system. Its synaopsis is:

xload [-hl color] [-label string] [-scale integer] [-update seconds]
where

-hl color This option specifies the color of the scale lines.
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-label string This option takes a string to put as a label of xload window.

-scale integer This option specifies the minimum number of tick marks in the
bistogram.

-update second This option specifies the update rate of the xload display in
seconds.

Among these software tools or commands, ps and sar are comparatively more

powerful. They can give comprehensive reports about the performance of the system.

2.5 Graphical User Interface

A large amount of research has been performed to determine what type of user
interface would be most useful and suitable to various target audiences from computer
programmers to computer users. The results of these research efforts indicatc that a
Graphical User Interface or GUI (pronounce “gooey”) should be used to allow users to
manipulate objects on the screen in much the same way that users manipulate objects on
their desks [Flanagan 94]. When a user interface makes use of graphical objects like
windows and menus, it is said to be a graphical user interface [Barkakati 91]. If GUT is
used for designing an interface, the resulting system would be generally more intuitive
and easier to leamm and use. The GUI of an application describes how an application
appears on the screen (the look) and how the user interacts with it (the feel) [Heller 91].
The user interacts with the application by typing at the keyboard, by clicking the mouse’s
buttons, and selecting and dragging various graphic elements of the application with the

mouse.
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2.6 X Window System

The X Window system is a computer based windowing system which allows the

users to wnte programs that use a Graphical User Interface or GUI.

2.6.1 Definition

The X Window system came into being as a result of the Athena project at MIT
[Sebern 94]). At that time, MIT had a large number of different computers, all renning
under different operating systems. The purpose of the Athena project was to link them
together in such a way that they all would become accessible over the network and each
computer would become a network resource.

The basic goal of the Athena project was to add graphics capabilides such as
windows, menus, and buttons to the X system as a network resource, so that an
application can prepare graphics at any location on the network and both send and receive
input from a user elsewhere on the network. According to Flanagan [Flanagan 94], this
technique has many advantages such as:

- A user can sit in front of a SUN workstation and interact with the graphical application
by using keyboard and mouse but the actual application may be running on a remote

network site.

- A user on a PC with a graphics card and mouse can interacts with a database program
on a mainframe.

- A demonstration program can be executing on one machine and be displayed on a
number of graphical display terminals on remote sites.

The X Window works on a client-server model [Du 93]. A client is any

application running anywhere on the petwork, and the server is a graphical display
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terminal. The client and server run as separate processes in a multiprocess environment

and they communicate using a high-level X protocol [Ali and Yang 94). If the client and

the server are running on the same UNIX machine, they may use UNIX streams or

sockets. If the application (client) is running on one UNIX machine and the server is

running on another,

TCP/TP protocols.

they may communicate over Ethemet or Optical cable using the

The client and server communicate by sending messages to one another. There are

three kind of messages [Nye and O'Reilly 90]:

A one-way request:

A round-trip request:

Events:

This request goes from the application (client) to the server. Such a
request 1s to open a window, change a background color, or move a
window. Such request allow the application to continue processing
without delay.

This request may be sent from the client to the server and this type
of request always returns from the server to the client. Such requests
are to find the position of the mouse cursor or the number of colors
of the window. These kind of requests may be slow in a hcavily
loaded network.

There are different kinds of events that are sent from the server to
the client. These events are generated and convey different
information about the application. For instance, events are
generated when the mouse crosses the boundary of a window, when
a key is pressed or released, or when part of a window is exposed.
The user can also generate these events when they move the mouse
over a window and handle the keyboard. Each window of an
application can receive only interested events and reject unwanted
events.

The greatest advantage of the X Window system is that the application is not

machine dependent [Smith 94]. If the client and the server are communicating using the X

protocol, the client can be any machine on the network.
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2.6.2 Multiple Software L ayers

The basic tasks of X Window can be define as follows [Heller 91]:
1. Establish a network connection between an application and the X server.
2. Mapping and displaying windows on the server.
3. Drawing graphics and displaying text.
4. Receiving and responding to events.
5. Dealing with multiple window system.
These tasks are carried out by different software layers (as shown in Figure 1) that

are used by the X Window system.

Figure 1. Layers of X Windows (Source: [Heller 91])

The bottomn layer consist of Xlib which 1s a set of library routines that implement the

basic X calls. Xlib routines work at the Jowest level and they include building blocks for
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any type of windowed application. The Xlib contains nearly 300 functions that bave been
preprogrammed to create, move, resize, stack, and destroy windows, and to draw
rectangles, arc, lines, and graphics images [Nye and O’Reilly 90]. The next layer (above
the Xlib layer) is called toolkit or Xt that gives the structure and organization of an
application to the user. The toolkit is divided into two levels, the first level deals with the
objects in a window system such as windows, buttons, and pull-down menus. These
objects within X Window are called widgets (see Section 2.7.6 for explanation). The
second level is called Intrinsics or Xt Intrinsics. This level is responsible for dealing with
object and user interactions. The highest layer 1s the application layer. This layer may be a
mixture of Xlib, Intrinsics, and widgets. The application layer may interacts with all

layers of the X Window.

2.7 Motif Programming

Generally, Motif means the Motif toolkit which contains a set of widgets,

convenience routines, and functions for manipulating graphical user interface objects.

2.7.1 Brief History

Motif was developed by OSF (Open Software Foundation) [George and Riches
94]. In 1988, the Apollo Computer Inc., DEC, Groupe Bull, Hewlett-Packard, IBM Corp.,
Nixdorf Computer AG, N.V., and Siemens AG worked together to sponsor a nonprofit
corporation called Open Software Foundation. According to Sebern [Sebern 94], the

basic goals of OSF are: (1) Portability - which allow applications to run on multiple
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different systems, and (2) Interoperability - which allow different systems to work

together transparently.

2.7.2 Definition

Motif is a set of widgets that is available for the X Window system developed by
OSF [OSF 91a]. Motif provides a graphical user interface that offers PC style behavior
[OSF 91b]. According to Heller [Heller 91], OSF/Motif offers:
~ A common user interface across various platforms.
- An application programming interface which is widely avatlable.
- A three-dimensional (3D) look for window objects.

- An easy-to-use presentation manager.

2.7.3 Motif Style Guide

The Motif style guide provides the look and feel of an application and it 1s used by
widget programmers, window manager developers, and application programmers. If a
programmer want to create a new widget, (s)he should follow the style guide. The style
guide has a number of standards including the following [OSF 91b]:
mwm: The Motif Window Manager allows the X Window system user to
manipulate the application’s main window by a set of user interface
objects such as resize handles, title bar, maximize and minimize buttons
and window manager button.

Toolkit: The OSF/Motif toolkit provides a standard for graphtcal user interfaces

that can be applied to any application. This standard provides uniform look
and feels that allow users to learn new applications quickly.
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UIL: The User Interface language is a Motif specific programming language and
provides the programmer with a tool by which the initial state of the
graphical user interface can be created.

2.7.4 Motif Components

Motif uses a layered architecture [Sebern 94] as shown in Figure 2. The top layer

1s the application layer.

Figure 2. Motif Layered Architecture (Source: [Sebern 94])

The client component consist of Motif toolkit, X toolkit, and Xlib. The lowest layer in the

client component is the Xlib that generates and sends X 11 protocol requests to the server
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through the communication path. The X toolkit provides a higher level programming
interface. This layer is known as the Intrinsics layer. The Motif toolkit provides basic
building blocks for GUI application such as widgets [Flanagan 94). Each widget has a
number of resources such as font, color, and size. The sever component is responsible for
mteraction with the user using keyboard, screen, and mouse. Both client and server

communicate with each other using TCP/IP, DECnet, or a message passing technique.

2.7.5 Structure of Motif Applications

If we compare a Motif application with a traditional application, we find that a
traditional application is sequenual in nature [Sebern 94], as shown in Figure 3.
Whenever a traditional program starts, it take input from the user or read a file and then
goes to the processing loop. Hence the user can interact with the application only on the
program’s own terms. On the other hand, a Motif application is an event driven program
as shown o Figure 4.

In a Motif application, the user has primary control over the application interface
and the program must honor any request from the user at any time [Smith 94]. In a Motif
program, after initialization of the user interface, the program enters in a loop and waits

for an event to occur and then does appropriate processing corresponding to that event.

2.7.6 Widget
A widget is an abstract data type [Nye and O'Reilly 90]. It is actually a data
structure defining how it will look on the screen as well as a set of procedures that will

determine how it operates. Each widget belongs to a specific class of widgets that is



organized into a hierarchy. When we use any particular widget in our program, that
widget inherits attributes from its parent, grandparent, and others ail the way up to the

root of the hierarchy. Examples of widget are Push Button, Text Label, and Frame.

Start

Figure 3. Traditional Application (Source: [Sebermn 94])
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Figure 4. Motif Application (Source: [Sebern 94])

2.7.7 Motif Widget Set

The widget set defined by OSF/Molif is as follows [Heller 91]:

ArrowButton: This widget is used as a push button and it has the shape of an
arrow head.
BulletinBoard: This widget is used to manage one or more widgets according to

their positions.
CascadeButton: This widget is used as a push button in a pulldown menu.



DrawingArea:

DrawnButton:

FileSelectionBox:

Form:

Frame:

Label:
List:

MainWindow:

MessageBox:

PanedWindow:;

PushButton:

RowColumn:

Scale:

ScrollBar:

Separator:

Text:
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This widget is used to draw graphic objects such as line, arc, and
rectangle.

This widget 1s used as a push button and it can use a graphic as a

label.

This widget is used to display and select a file from an indicated
directory.

This widget 1s a container widget and is used to manage one or
more widgets.

This widget is a container widget and is used to draw a picture
frame around similar widgets

This widget is used to display noneditable text as a label .
This widget 1s used to present a list of options.

This widget 1s a container widget and is used to manage other
widgets.

Thus 1s used to display pop-up messages such as an error message.

This 1s used to manage one or more widgets in resizeable window
panes.

This widget is used as a push button.

This is a container widget and is used to manage other widgets in
equally sized and spaced rows or columns,

This widget 1s used to indicate a specific numeric value.

This 1s used to display a page inside the window Jarger than the
window size.

This is used to visually separate two or more objects from other
objects.

This is used to display or enter ASCII text data.

Thts widget is used as a push button and it has two states: normal
and pressed.
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2.7.8 Motif Data Type

The Mouf library provides several new data types and these data types are defined

in the Motif header files. Some of the OSF/Mouf data types are [OSF 91al:

XmFontList: This data type is used for font information.
XmString: This is Motif type character string and it is used to hold a character
string.

XmString Direction: This data type is used to specify the printing direction of a string.



CHAPTER III

DESIGN AND IMPLEMENTATION ISSUES

This chapter describes the design and implementation issues of the xmon

program.

3.1 Purpose

The main purpose of the real-time graphical display tool for system performance
measurements, called xrnon, is to provide a dynamic visual representation for various
system performance measurements such as system load averages, number of traps,

number of system calls, and CPU activities.
3.2 Program Architecture

The real-time graphical display tool or xmon consists four separate proccsses as
shown in Figure S, including the main part of the program which is responsible for its
Graphical User Interface or GUI. The main program consists of Motif function calls to
display various windows on the client’s terminal screen to show various system

performance data visually.
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The other three parts are the children of the main program. These parts are
considered as the backbone of the main program because they collect the various system
performance data and send them to the main program via pipes as shown in Figure S.

These parts are labeled as Main Program, Child1, Child2, and Child3.

Main Program

Capture CPU

Activities

Capture System

Counters

Child 1 Child 2

Execute uptime
Command

Childz CUPw

Figure 5. Block Diagram of xmon Program

3.3 Main Program

The main program is responsible for initiating X Window, mapping the main
program window on the terminal screen, displaying system load averages, taking the user
input, and generating its three children. The main program window has four buttons

labeled CPU ACTIVITIES, SYSTEM COUNTERS, HELP, and EXIT. Besides these



buttons, the main window has a drawing area widget on the right side of the buttons. This

area s used to draw bar graphs of the systern load averages during the last one minute, the

last five minutes, and the last fifteen minutes. The main window is shown in Figure 6.

The four buttons are created by using Motif convenience function as described below:

Button_widget=XtVaCreateManagedWidget ( button_name.

where

Button_widget:

button_name:

XmPushButtonWidgetClass, parent, argument_list, NULL )

Push button created by the above function whose data type is
Widget (see Section 2.3 for explanation).

This name is used to get resources from the resource database for
this widget and it could be any name. Its data type is character
string.

XmPushButtonWidgetClass: This is the class of the widget to be created and acts as the

parent:

argument_list:

class identifier. This name is defined in the public header file for a
particular widget.

This is the parent of the widget being created and it must be a
manager widget that has already been created. Its data type is
Widget.

This argument list is used to set various widget resources such as
widget height and width, and background and foreground color.

There are five frame widgets on the main window (as shown in Figure 7) that

serve as a container of other child widgets. All four buttons are children of Frame 1. Each

buttons has a callback function assoctated with it and each callback is registered by a

toolkit function as shown below:

XtAddCallback( widget. XmNactivateCallback, function_name, NULL )
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where

widget: The name of the widget in which the callback is to be installed. Its
data type 1s Widget.

XmNactivateCallback: The name of the callback resource. Each widget has a number of
different callback resources. For instance, for the Arrowbutton widget, the
callback resources are XmNactivatecallback, XmNarmcallback, and
XmNdisarmcallback: and for the DrawingArea widget, the resources are
XmNexposecallback, XmNresizecallback, and XmNinputcallback.

function_name: The function_name is the name of function that is called when callback is
activated. This is the pointer to the callback function.

The callback resources for all the four buttons are the same, te.
XmNactivateCallback. The reason being that the callback function should be activated

whenever the user presses the mouse button.

3.4 Main Window Graphics

The systermn load averages are displayed by three bar graphs. These bar graphs are
labeled “! min.”, “5 min.”, and “15 min.”, which means that the system load averages
during the last one minute, the last five minutes, and the [ast fifteen minutes.

To draw bar graphs, we need the Drawing Area widget that can be obtain by
calling a Motif convenience function as shown below:
drawing_widget=XtVaCreateManagedWidget ( widget_name,

XmDrawingAreaWidgetClass, parent, argument_list, NULL )
This drawing area is a child of Frame 2 (Figure 7).
To get the related data of system load averages, the main program forks chitd3

and this child executes the uptime command (sec Section 2.4.8) to get system load
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averages. The output of child3 goes to the main program through a pipe as shown i
Figure 5.

Frame 3 (Figure 7) contains the title string of the main window and Frame 4
contains two different widgets:

1. The label widget that contains the name of the machine (okstate).
2. The Drawing Area widget that displays the current date and time.

The reason for having a Drawing Area widget instead of a normal label widget (to
show the date and time) is that the time is changing every second and the time should be
displayed on the widget every second. This means that the widget label must be updated
every second. But changing the widget’s labe] every second causes the flickering effect
on the widget and consequently the entire label cannot be seen clearly. By using Drawing
Area widget the flickering effect can be eliminated. This widget is useful if the graphics

needs to be updated very fast.

3.5 CPU Activities Window

When the user clicks on the button labeled CPU ACTIVITIES (Figure 6), the
CPU activities window pops up showing activities of the 24 processors on the Sequents
S/81. To display the user time and the system time graphically, scale widget were used.
The scale widget can be created by using:
scale_widget=XtVaCreateManagedWidget ( widget_name,

xmScaleWidgetClass. parent, resource values pair, NULL )




Each processor is represented by two scale widgets, one for displaying system
time and the other one for displaying user time. They are labeled by ‘S’ for system time
and by ‘U’ for user time, as shown in Figure 8. There are 48 scale widgets in this
window. Each scale widget shows the percentage of CPU time spent in user mode and in
system mode.

The CPU activities window has a push button labeled CPU REPORT located at
the top right of the screen. This button is used to generate a report about CPU utilization.
When the user clicks on this button, a window pops up showing the relative CPU
utilization of the 24 processors on the Sequent S/81 using bar graphs as shown in Figure
9. This window also informs the user as to which CPU is utilized most heavily and which

one is utilized most lightly during the execution of the xmon program.
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Each microprocessor box in the CPU activities window has a history button
labeled H. When the user clicks on that button, a window pops up and displays the history
of the selected CPU in terms of system time and user time, as illustrated in Figure 10.
This window has two different graphs in different colors. The system time is displayed by

solid line colored red and the user time is displayed by dashed line colored green.

3.6 System Counters Window

When the user clicks on the button labeled SYSTEM COUNTER (Figure 6), a

window pops up showing various system counters on Sequent S/81, as shown in Figure
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This window has 50 push buttons including the context sensitive help button. By using
these buttons, the user can observe the activities of various system counters (see Section
3.7 for explanation) such as number of traps per second, number of page faults per
second, and number of context switches per second.

To present the values of various systemn counters in real time, scale widgets were
used. Each counter is represented by one scale widget. When the user presses any of the
counter buttons, the selected system counter appears on the left side of the bottom part of
the window and the previously displayed three counters shift right.

By default, initially the system counter window displays three system counters:
Total User Time, Dirty Page Recs, and Semaphore Ops (Figure 11). Each displayed
system counter has a default minimum and maximum range which is 0 to 2000, During
the execution of the xmon program, whenever the value of a displayed counter exceeds

2000, the maximum range becomes the new value plus 20% of the new value.
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Figure 12. History Window for a System Counter or percentage of progress



The user may also observe the history of any system counter by using the three
buttons Jocated at the bottom of the window (Figure 11). When any of the buttons get
pressed, 2 window pops up and presents the history of the selected system counter as
illustrated in Figure 12. By observing the history of a system counter in term of a line
graph, a user can determine easily whether the value of the counter is increasing or
decreasing with the passage of time.

The system counter window also provides context sensitive help. This help is

activated by pressing a button labeled “Context Sensitive Help™ located in the center of

the screen after the system counter buttons.
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When the user presses the context sensitive help button, the cursor changes its shape to a
“hand cursor”, which indicates that the xmon program is now in the context sensitive
help mode. When the user presses any system counter button in this mode, a window

pops up and displays a help text about the selected system counter as shown in Figure 13.

3.7 Definition of System Counters

The kerne]l memory keeps a number of different system counters for the purpose
of system administration. These counters are incremented or decremented as various
system actions occur. The Sequent S/81 has the following system counters [Sequent 91]:
Context Switches:

Number of context switches per second.

Deficit:

Virtual memory deficit in Kbytes.
Dirty Memory:

Dirty memory in Kbytes.

Dirty Page Recs:

Number of page reclasms from the dirty list per second. The sum of page reclaims
from the dirty list and the free list equals the total reclaims.

Disk Kbytes:
Number of Kbytes transferred per second.
Disk Transfers:

Number of disk transfers per second.
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Execs:
Number of execs calls per second.
Fast Wait:
Number of processes that are waiting for disk I/O, page 1/O, or a kernel resource.
Forks:
Number of forks per second.
Free Memory:
Free memory of the system in Kbytes.
Free Page Recs:

Number of page reclaims from the free list per second. The sum of page reclaims
from the free list and the dirty list equals the total reclaims.

FS Bik Reads:

Number of actual disk reads initiated by the file system.
ES Blk Writes:

Number of actua) disk writes initiated by the file system.
FS Read Hit:

Percentage of file system read requests that were satisfied from the buffer cache.
ES Write Hit:

Percentage of file system write requests that did not result in an actual disk write.
Interrupts:

Number of interrupts per second.
Locks Used:

Number of record/file locks currently tn use.




Message Ops:
Number of System V message queue operations per second.
Number of Procs:
Numnber of processes in the system that are occupying process table entries.
Page Faults:
Number of page faults per second.
Page Ins:
Number of page ins (major faults) per second.
Page Outs:
Number of page outs per second.
Pages Paged In:
Number of pages paged in per second.
Pages Paged Out:
Number of pages paged out per second.
Pages Swapped In:
Number of pages swapped in per second.
Pages Swapped Oul:
Number of pages swapped out per second.
Percent Locks Used:
The percentage of available record/file locks currently in use.
Procs FS I/O Wait:

Number of processes waiting for file system VO.
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Procs Phy 1o Wait:

Number of processes waiting for raw disk I/O.
Raw Reads:

Number of raw device reads from all devices.
Raw Wnites:

Number of raw device writes from all devices.
Raw Read KB:

Number of Kbytes (KB) transferred via raw device reads.
Raw Write KB:

Number of Kbytes (KB) transferred via raw device writes.
Runnable Procs:

Number of processes that are runnable and waiting on the run queue to be
dispatched to a processor.

Running Procs:

Number of processes curtently running on a processor.
Semaphore Ops:

Number of Systemn V semaphore operations per second.
Sleeping Procs:

Number of processes that are sleeping.
Swap Ins:

Number of processes swapped in per second.
Swap Outs:

Number of processes swapped out per second.



Swapped Procs:

Nuomber of processes that are swapped to disk.
System Calls:

Number of system calls per second.
Total System Time:

Total time the system spent in system mode expressed as percent of one
Processor.

Total User Time:
Total time the system spent in user mode expressed as percent of one processor.
Total Time:
Sum of user time and system time expressed as percent of one processor.
Total Virtual Mem:
Sum of virtual memory sizes of all processes.
Traps:
Number of traps per second.
TTY Chars Iun:
Number of characters received on TTY lines per second.
TTY Chars Out;
Number of characters transmitted on TTY lines per second.
Vforks:

Number of vforks per second.
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3.8 Help Window

The help window pops up whenever the user presses the help button as shown in

Figure 14. This help window provides general help about the xmon program.

This utility gives a real-time display of varipus system performance
measurements guch as the CPU activity in system mode and user mode.
system load averages, and various system counters, These counters
include:

Total Sgstem Time

Total User Time

Number of Context Switches

Number of Traps

Number of System Calls

The initial window is system load averages. It displays system
load averages during the last 1 min,, the last 5 min., and the
last 15 min. dymamically.

BUTTONS

CPU ACTIVITIES:
When the user clicks this button, a window pops up

Figure 14. Help Window

3.9 Child1 Process

To capture the output of the monitor program, the main program forks two
children: child1 and child2. The child! process capture the activities of the processes by
executing the meonmitor command and takes its output via a pipe. Because monitor
command use curses to display its data and its output contain screen formatting as well as

cursor control characters and actual data is sandwich between them, its output cannot be
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used directly 1n the xmon program. The actual data needs to be extracted from its output
and passed to the main program. This job is done by the child! process.

The childl process opens a pipe, executes the monitor command, and send its
output through the pipe. To do this job, the following statement is executed:

fite_ptr = popen (“monitor” , “r”")

The popen command is the UNIX function call which creates a pipe between the
calling program and the command to be executed {Stevens 90]. The command consists of
a shell command line which is the monitor command in the above statement. The value
returned is an /O streamn pointer that is used to read the contents of the file.

To extract the actual data from the output of monitor command, an algorithm was
developed to track the cursor position on the screen. That algorithm uses the number of

different cursor control characters that include:

AH: This control character puts the cursor at the top line of the screen. This
character is generated whenever the “Home” key is pressed on the
keyboard.

~H: This control character puts the cursor on the next line right below its

current line and advances the cursor one step backward. This character is
generated whenever the “Enter’ key is pressed on the keyboard.

MInC: This control character advances the cursor n steps forward. This character
1s generated whenever the right cursor key is pressed on the keyboard.

A [nD: This control character advances the cursor n steps backward. This
character is generated whenever the left cursor key is pressed on the
keyboard.

AMnA: This contro) character advances the cursor n screen lines above its current

line. This character is generated whenever the up cursor key is pressed on
the keyboard.



A[{nB: This control character advances the cursor n screen Lines below its current
line. This character is generated whenever the down cursor key is pressed
on the keyboard.

By using these control characters, we can get actual values of the CPU activities.

3.10 Child2 Process

This child captures the system counters data output by the monitor command. To

capture the system counters, the child2 process executes the monitor command as:
file_ptr = popen (“monitor -f < ", “r’")

This statement executes the UNIX function call popen which in turn executes the
monitor command and redirects its output to a file pointed by the potnter file_ptr.

If we execute the monitor command by using the -f option, we can toggle
between the CPU activities screen and the system counters screen by pressing the ‘f” key.
The file named “f” in the above statement has a character ‘f” for toggling the monitor

screen. This is necessary to get the system counters screen of the monitor command.

3.11 Child3 Process

This process gets the system's load averages by executing the uptime cormmand
as the background process. The statement to execute the uptime command is as follows:

flle_pt[ = popen (huptimels , urn)
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Because we need to display the system’s load averages in real-time, the above
statement should be executed in a loop. A sample output of the uptime command is
shown below:

03:11, up 13 days, 18:28, load average: 0.49, 0.44, 0.33
The eatire output line is read as a string and only the last three values are

extracted and then these values are passed to the main program via a pipe.

3.12 Programming Language

The xmon program was written in the C language. It has about 7783 lines of
undocumented code and about 1357 lines of documentation. Its main() has about 803
lines of undocumented code. The total number of procedures of xmon program are 53
and the X Window routines used in this program are 18 including the routines of Xlib,

Xtoolkit, and Motif.



CHAPTER IV

SUMMARY AND FUTURE WORK

4.1 Summary

The main purpose of this thesis work was to provide an interactive and user
fnendly interface to display dynamically the various system counters as well as the
activities of the 24 CPU’s of the Sequent S/81.

In Chapter 1, the importance of system performance tools and the main goal of this
thesis was stated. Chapter II covered a number of topics as background and context for
the implementation work presented in this thesis. The topics covered include a bnef
introduction to the Sequent S/81 machine, UNIX kernel, Curses, system performance
commands, the definition and importance of Graphical User Interfaces, X Window
systemn (including its brief history, fundamental components, and software layers), and the
OSF/Motif programming (including its architecture, programming structure, data types,

and widget set). Chapter Il described the implementation part of this thesis.

4.2 Future Work

The work for future exploration includes the following: (1) Including an algorithm

to predict future system load based on the system’s load history, (2) Enhancement of the
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xmon program so that it can run on any machine, (3) Using the Java language to monitor
network activities, and (4) Improving the algorithm of the xmon program so that its

interaction with the user could get faster.
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APPENDIX A

GLOSSARY AND TRADEMARK INFORMATION

GLOSSARY

Argument List: An argument list 1S used to set vamous parameters of a
widget such as height, width, background color, and
foreground color. These values are hardcoded in the widget.
It consists of an array of Arg structures, each consisting of a
resource name and the value to which it should be set.

BSD: Berkeley Standard Distrbution.

Callback: A callback is an applicadon routine registered with a
widget by the application using either the call
XtAddCallback or through an argument list. A widget
declares one or more callbacks as resources and an
application add these callbacks in order to link widgets to
the application code.

Client: An application program connects to the window system
server by an interprocess communication (IPC) path, such
as a TCP connection or a shared memory buffer. This
program is referred 10 as a client of the window system
Server.

Connection: The communication path between the server and the client
is known as a connection. A client usually has only one
connection to the server over which requests and events are
sent.

Cursor: A cursor 1s the visible shape of the pointer on the screen

and can be control by a mouse or the cursor keys on the
keyboard.
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Event:

Graphical User Interface :

GUIL

Interface:

Internal Fragmentation:

Intrinsics:

Load Average:

Mapping:

Parent Window;

Popup:
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In X Windows, an event is a data structure sent by the
server describing something that- just happened which may
be of interest to the application. There are two major types
of events: user events and window system events. The user
pressing a keyboard key or clicking a mouse button
generates an event, a window being moved on the screen
also generates an event. It is the server’s job to distribute
the events to the various windows on the screen.

A visual representation of a program’s functions.
Graphical User Interface.

The layer of displayed information (textually, graphically,
etc.) between a user and a computer system.

Amount of memory that is not being used because the
allocated memory partition may be slightly larger than the
requested memory.

The X Toolkit defines functions and data types that are
called Intrninsics.

The number of active processes in a system’s run queue at
any time.

A window 1is said to be mapped if an XMapWindow or
XMapRaised call has been performed on it. The Unmapped
windows are never viewable. Mapping makes a window
eligible for display.

Each new window i1s created with reference to another
previously created window. The new window is referred to
as the child and the reference window is known as the
parent window.

A popup is a window that 1s outside the normal parental
hierarchy of the geometry management. It is actually a child
window of the root window that is popped up temporanly
to give a user a piece of information or to get some
information from the user.



Priority:

Process:

Root Window:

Round-tnp Request:

Server:

TCP/TP:

X Window System:

AT&T:

DYNIX, DYNIX/ptx:
Intel:
Intel 80386 and i386:

MOTIF:

NFS:
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A number that determines how often the kemel will run a
process. A higher priority process will ran more often and
therefore will finish faster than a low priority process.

A single stream of instructions.

Each screen has a root window covering it It cannot be
unmapped. A root window bas no parent.

A request to the server that generates a reply.

The server provides the basic windowing mechanism. It
accepts the request from the client and processes it. It
controls a single keyboard and poiwnter and one or more
screen that make up a single display.

Transmission Control Protocol (TCP) and Intemet Protocol
(IP), the two pnmary components in a set of protocols that
permit data transfer between a server and its clients on the
same or on different networks.

The hardware independent and network transparent base
layer that provides services to graphical user interfaces.

TRADEMARK INFORMATION

A registered trademark of American Telephone &
Telegraph.

Registered trademarks of Sequent Computer Systems, Inc.
A registered trademark of Intel Corporation.
Trademarks of Intel Corporation.

A trademark of Open Software Foundation, Inc.

Network File System, a trademark of Sun Microsystems.
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APPENDIX B

USER MANUAL FOR xmon

1. Description

The xmon program is an interactive graphical user interface tool that can be used
to monitor the DYNIX/ptx system’s activities in real-time. This program is based on
OSF/Motif and it can display various system measurements on the Sequent S/81 running
DYNIX/ptx operating systern. The xmon program use the monitor utility, which is the
Sequent’s implementation of system performance measurements, to display system
activity reports.

The xmon program consists of three main windows: the initial window titled
Real-time Graphical Display of System Measurements, the CPU activities window titled
CPU Activities, and the system counters window titled System Counters. In addition to
these windows, there is a help window which pops up whenever the user clicks on the
help button.

The initial or main window has four buttons labeled CPU Activities, Systemn
Counters, Help, and Exit. These buttons control all the operations of xmon. The context
sensitive help is also included to describe the various system counters.

2. User Interface Objects of the xmon Program.

When a user invokes the xmon program, it shows the system load averages using
a dynamic bar graph as shown below:

hE
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The above window shows three load averages sampled during the last one minute, the last
five minutes, and the last fifteen minutes. The current date and time is displayed at the top

of the window.

When the CPU activities button in the main window is pressed, a CPU activities
window pops up as shown below:
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Through this CPU activities window, the user can observe the activities of the 24
CPU’s on the Sequent S/81. In this window, ‘S’ represents system time and ‘U’
represents user time. Each CPU activity box has a history button labeled ‘H'. When the
user press this button, the history of the selected CPU is displayed in terms of the system
and the user time using line graphics as show below:
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The system time is displayed by using red solid line and the user tme by dashed
green line. Clicking the “OK” button in the above window pops down this window.

Pressing the “CPU Report™ button in the CPU activities window causes a CPU
report window to pop up which shows the relative CPU utilization of the 24
microprocessors on the Sequent S/81 machine using bar graphs, as shown below:

A L 1) (xatlon Ropat

fUtilization

CPU #1 is utilfzed heavily. CPU #11 is utflized lightly
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The above window also tells the user which processor is heavily used and which one is

lightly used.

When the user press the button labeled “Systerm Counters” in the main window, a
system counter window pops up as shown below:
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This window has 50 buttons that are used to select the systemn counters to be displayed.
By default, the above window displays three system counters: Total User Time, Dirty
Page Rec, and Semaphore Ops. Whenever the user select a system counter by clicking
one of the buttons, the selected system counter appears on the left of the lower part of the

screen.

The three buttons located at the bottom of this window have two purposes: (1) to
display the name of selected counters, and (2) to display the history of system counters
using line graphics when a user presses one of these three buttons, as shown below:

Hiztory for Page Faults

[Page Faults Max Flts:8606
in Flts:8268

}Tine :

Sampling Time: 20:33:49-20:34:09 (Sec. [ o ]

e

| G EEE ey [ oonpegregy |

e Y e = ] e i Jienne Jia = ]
I I | T ] Prom Fagt s | i i JR= ] [fm viral = ]

T i | T

[ ron [T [ —" | —

Ban PR | =T

| T | SETOW N [T o |

[ e e ) e &

[T | o ||

| —— e | =

| | T | o | T

~: me I I-.(-v-

A WL e
o ——,

T [

[T

=== |

(18 v Dt W4 Doy b= sty gt | Oy i R p— |

The user may get help on
individual system counters by using
the context sensitive help. Whenever
the user clicks on the context
sensitive help button, the cursor
changes its shape to a “hand” cursor
and, in this condition, when the user
presses any system’s counter button, a
help window pops up displaying the
help text about the selected system
counter in a small window as shown
in the figure on the left.

The “Help” button in the main window can be used to display general help about
the xmon program as shown below:



Thig uttlity give= a real-time display of varlous system performance
MeasureRents such 38 the CPU activity In eystem mode and user mode.
system joad averages, o7 Various Bustem counters, Theas counters
Lo luge

Total System Time

Total Usor Tive

Humber of (oatexil Sw)tcr:s

Number of Traps

Number of Syst:- Calls

The in(tral wingow 18 Syctem load averages. it oisplays system
load averages during the last { min.. the list § min.. and the
last 15 min. duyramically.

BUTTONS:

CPU ACTIVITIES:
When the uwaer clicks thim butten, a window pops up

3. Related Commands
The commands related to the xmeon program under DYNIX/ptx include monitor,

uptime, xioad, sar, and ps.



APPENDIX C

PROGRAM LISTING

The xmon program is composed of the following files:

context_help.txt
counter.h

help include
help routine
xanon . h

xmon . c
button_header
button_callbacks
store_counter
counter_window
storeit

cpu_window
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/~ Pile:

context_help. txt ./

AR R A R e R R N T R R L R ARy

/= This file contalns the text for context sensitive help window.
/* Strings for context sensitive help window.

String context_helpl(]l = {
*This butcon displays the number
"second.",
"\n*,
NULL
Y
String context_help2(] = [

=/
-/

/* Context switch. */

of context switches per”,

/*® Deficic. */

"This button displays the virtual memory deficit in”,

"kbytes.",
l\nu'
NULL
y:
String context_helpl|] = {

/* Dirty Memory. */

"This button displays the dirty memory in kbytes.",

u\nn‘
NULL
)i
String context_helpd(]) = {
“This button displays the number

/* Dirty page Recs. */
of page reclaims from",

“the &irty list per second. The sum of page reclaims",
“from the dirty list and the free list equals the °,

“total reclaims.*,
“\n",
NULL
}:
String context_help5[] = {
"This button displays the nurmber
"per second.®,
*\n*®,
NULL
s
String context_help6l] = (
"This button displays the number
“second. “,
"\mt,
NULL
):
String context_help?{] = {
“This button displays the number
"second. ",
“\n*,
NULL
)i
String context_help8|] = (
"This button displays the number
"waiting fox disk I1/0, page I1/0,
“\n*,
NULL
s
String context_help9%{] = {
"This button displays che nunber
"\n*,
NULL
}i
String concext_helpl{] - {

/* Disk Kbytes. */
of kilobytes transferred-,

/% Diskx Transfer. */
of disk transfers per”,

/* Execs. v/
of execs calls per”.

/* Fast wait. */
of processes that are-,
or a kernel resource.",

/" Forks. */
of forks per second.”,

/* Free Memory. */

"This button displays the free memory in kbytes.",

"\n",
NULL
i
String context hel:.1) | = |
"This button displays the number

/* Pree page Recs. */
of page reclaims from*,

°the free list per second. The sum of page reclaims",
“from the free list and the dirty list equals the “,

"total reclaims. ",
“\n®,
NULL
1
String context_nelplZ|i = (
"This burron displays rthe number
"initiated by ~he file system.",
“\n",
NULL

):
String context helpl3(] = |

/* FS Blk Reads. */
of actuval disk reads”.

/* FS5 Blk Writes. “/
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"This button displays the numbex of actual disk writes“.
“injrjaced by rthe file system.”,

"\n",

NULL

):

String context_helpl4[] = ( /* FS Read Hic, */
*This button displays rhe percentage of file system”,
“read requests tharv were satisfied from the buffer-,
“cache. ",

“An*,
NULL

)i

String context_helpl5() = { /* FS Write Bit. */
“This button displays the percentage of file system”,
'wr@te request *hat did not result in an actual disk",
"WLlte. ",

“An",
NULL

Yi

String context_nelpl6{] = ( /* Interrupts. </
"This button displays the number of interrupts per”,
“sacond. ",

“\n*,
NULL

}:

String context_helpl7{) - { /* Locks Used. */
“This button displays the number of record or file-,
"locks currently in use.”,

“An”",
NULL

1

String context helpl8(] - ( /=~ PercenL Locks Used. */
“This bucton displays the percentage of availabler,
*record or file locks curreurtly in use.",

“\n“,
NULL
¥

Siring context_helpls() =
"This button displays
“queue operations per
ey
NULL

Yi

String context nelp20() =
“This bur=uii displays

{ /* Message Operations. */
the number of System V message-,
second. ",

{ /* No. of Processes. "/
the number of processes in the”,

"system Llat are occupied process table entries.”

“\n-",
NJULL

Y

String contexct_help2l(] =
*This button dicsplays
“sacond. ",

-\nnl
NULL

)

String context_helpzi() =
*This butron displays
‘per second.”,
n\nu.

NULL

Y

sSctring context_helpi2!] =
"This butron displays
“second. .

“An",
NULL

b

String contexr_helpzdl)
"This button displays
*second. ",

“An"“,
NULL

};

string context_helpii|] =
“This burton displays
"per second.”,

“\n",
NULL
}s

String context_helpiél] =

( /* Page Faults. */
the number of page faults per”’,

{ /* Page ins. °/
the number of page in:c (major Faultsg)",

{ /* Page Outs. */
the number of page outs per-,

{ /* pages Paged In. */
“he mumber of pages paged in per",

{ /* Pages Paged Out. */
che number of pages paged out*,

{ /* Pages Swapped In. */



*This button displays the number
*per second.",
“\n“,
NULL

}i

String context_help27(] = (
*This button displays the number
"out per second.”,
"\n",
NULL

}:

String context_help28() = {(
*This button displays the number
*waiting for file system I/0.°,
“\n*,
NULL

yo

String context_help29() = (
"This button displays the number
“walting for raw disk 1/0.",
“\n*,
NULL

)i

String context_help3(|) = |(
"This butcon displays the number
“from all devices.",
“An*,
NULL

yi

String context_help3l (] = {
“This butcon displays the nwmber
"from all devices.",
"\n*,
NULL

}i

String concext_help32(] = (
“This button displays the number

of pages swapped in*.

/* Pages Swapped Out. =/

of pages swapped -,

/* Process FS i/o wait. ~/

of processes that are‘,

/% Process Phy io wait. */

of processes that are”,

/* Raw Reads. "/
of raw device reads".

/< Raw Writes. */
of raw device writes”,

Raw Read KB. */
(KB) ",

/'ﬂ
of kiloby:es

“transferred via raw device reads.",

“\n",
NULL
);:
Scring concext_help33() = {
“This butcon displays the number

/* Raw Wrice KB. */
of kilobytes (XB)",

"transferred via raw device writes.",

“\n-,
NULL

};

String context_help34[] = {
"This button displays the number
"runnable and waiting on the run
“LO & processor”,
“\n”",
NULL

Y

String context_help3s|] {
“This burton displays the
“running on a procesz.r.”,
“\n-,
NULL

number

};

String context_helpl&l] = ¢
"This button disglays Llhe
"operations per second.",
“\n",

NULL

number

}i
String context_help3 ] - |

"This button displays rne number
"sleeping.”,
“\n",
NULL
}s
String context_helpln:] - (

“This butkton displays =hc number
*in per second.",
I» \n!l ,
NULL

)y

String context_help3d[] = |

*This butron displays the number

/* Runnable Processes. '/
of processes that are®,

cqueue to be dlispatched",

/* Running Processes. */

of processes currently",

/* Semaphore Operations. */

of System V semaphore”,

/* Sleeping process. */
of orocesses that are-,

/* Swap Ins. */
of processes swapped-",

/* Swap Ours. “/
of processges swapped’,



"out per second.",
n \n " ,
NULL

}:

String context_helpd0[) = { /* Swapped Processes. */
"This button displays the number of processes that are®,
“swapped utc: disk.",

“\n*,
NULL

}:

String context_helpdlf{] = {( /" System calls. */
"This button displays the number of system calls per",
"second.",

“\n",
NULL

}i

String context_helpd2{} = ( /* Total Sys Time. */
“This putten displays the total time the system spent in“,
“system mode expressed as percent of on processor.",
o\n",

NULL

Yi

String context_helpd3 B = ( /* Toral User Time. */
*This burton displays the total time the system spent in",
ruser mode expressed as percent of on processor.”,

« \nll ;
NULL

)i

String context_helpddl] = ( /* Total Time. */
“Phis buttion displays the sum of usezr and system time”,
“expressed as percent of on processor.’,

“\n",
NULL

);

String context_helpdS(} = ( /* Total Vircual Memory. */
"This button displays th. sum of virtual sizes of",

"all the processes in the system.",
"\n",
NULL

};

String context_helpd6(} = /* Txaps. */

"This button displays che number of traps per”,
“gecond. ",

*\n-~,

NULL

i

String context_helpd7{] - { /* TTY chars in. */
“This button displays the number of characters received®,
"on TTY lines per second.*,

“\n",
NULL

}s

String context_helpdé|}] = { /* TTY chars out. */
"This butLon displays the number of characters *,
"transmitted on TTY lines per second.”,

“\n”",
NULL
):
Scring context_helpddf) = | /* Vforks. */
“This button displays the number of Vforks per second.*,
“\n",
NULL

}i

/* Convert all text strings into one array string &o
chat we can access the context sensitive help text
by using the index number of this string. ~/
String *help_texts2{i = { Zontext_nelpl, context_help2, context_help3, context_helpd,
context_help5, context_helpé. context_help?, context_help8, context_helpd, context _helpll,
context_helpll, context_nelplZ, context_helpl3, context_helpld, context_helpls,
context_helpl6,context_helpl7,context_helpld,context_helpl?,
context _help20,context helpl2l,context_help22,context_help23,
context_help24,context_nelp2s,context_help26,context_help2?7,
context_helip28,context_help2%, context_help30,context _help3l,
context_help32,context_helpil, rontext_help3d,context_helpls,
context_helpl6é,context_helpi?,context_help3B,context_hnelp39,
context_helpdo,concexr_help4?.couteXt_helpéZ,contex:_help43,
context_help4d4,context_fel context _helpd6,context_helpd?,
context_helpdB,context _helpndd,
Y;
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/™ File:

counter.h 7
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#include "button_header*
#include "help_routineg*

#include "store_counter”

#define H 72
#define TRUE 1
#define CELL_CTR 76

int pipe_cntraA(2];

int pipe_cntrB(2];
int pipe_getdata[2];

/* This file contains declaration of variables and
data structures for systam counters window. */

/* Include file for prototypes of czll back
routines. */

/* Include tile for context sensitive :olp window.
*/

/* Include the file for storing the system counters
values to draw the higtory graphics. */

/* Contro) characters for capturing the system
counters data. -/
/* No. of cells on screen */

/* Pipes for communication between the parent and
child process. “/

/* Index variables for the array of data structure
for graph window. */

int idn0, idr,idn2,idn3, idn4, 18n5.idné,idn7, idn8, idn9, idnl0;
ipt idnll, idnl2,idnl3, idnl4, idnl5,iénl6,idnl7, idn18,1idnl9, idn20;

int idn2l,idn22, idn23;

int HfYxag=0;

int input_select=0;

int selected_line=2;

Display “dpy.ctr;

Widget scale_ct|8],toplevel_ctr;
Widget labell, label2, labell;
Widget disp _Dbtl,disp_bt2,disp_br3l:;
Widger 1b_ml,1lb_m2.1lb_m3;
Display *dpy_popup_CTR;

Screen *scr_popup_CLr;

int ct_£€g0=0;

int ct_€£€gl=0;

int cc_Eg2=0:

int which_ctr=0;

Colormap cmap;

leng tim_v;

strzuct tm *today_ctr;

typedef struct{
int first_pval;
int v2pd_pval;
int v3xd_pval:
}graph_values;
graph_values prm(25];

typedef struct{
char Label[22};
int Line;
int val_pos;
}BT_LB;
BT_LB Counrer(3);

typedef struct(
tnt VFirst(24];
int v2ndi{24);
int V3rd[24);
yve;
VC ve[24]);

typedef struct(

/* Selected screen line. */

/* DBisplay ID, v/

/* Label for maximum & minimum values. */

/* Screen ID. */

/* X Window color information. */

/* Date and time data structur-. */

/* Data structure for history graph. =/
/* First screen value. */

/* 2nd screen value. */
/* 3rdt screen value. </

/= Data structure for three push buttons locared at
rhe bottom of the system counter window. */

/* Label of buttrona. “/
/* Line number of buttons. */
/¥ Values of screen pogition. */

/* For three push burtong. */

7~ Data structure to sLore current system counter
values. */

/* First screen value, °*/
/* 2nd screen value. */
/< 3rdt screen value. */

/v Data structure to store the previris gyst o
counter values, */
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int PFirsc: /= Pirst previous sgcreen valus. */
ipt P2nd: /* 2nd previous screan valuve. ~/
int P3rd; /*3rd previous screen value. *°
YPV:

PV Prev(24];

/* Data structure Lo simulate che actual screen. '/
cypedef struct!

int s1[CELL_CTR]); /* Bcreen line. °*/
}yscrst;
scrst accti24); /" Screen witi: 24 rows. */

/* Data structure to hold the last character of the
system counters. °*/
rypedef struct({

char lastchf2]: /* Last character of counters =/
int ary(25);
int skpl24]; /* Cursor skip values. */
int cur_addl24]; /* Ccursor addition values. =/
}lasc;
last wrd(47);
int cur_pos_ctx=1; /* Default cursor position, */
int line_ctr=0; /* Default screen line numbsr. */

int firsc_time=l;

/* Prototypes of routines co capture the system
counter data. */

int ¢onvt_ctr{int j,int Xk);

void f_item(FILE *fp,char -item,int y,int n);

void fn2(int i,char *item);

void fn3(int i,char *item);

int get_values(char *item, iat *i);

void put_line(int data);

void set_cursor (int ct_char,int tab,int val};

void initialization{):

void send_data();

int convert_datalint a,int b,int c,int 4,int e,int £}

/* Prorotypes for the routines used in system
councer window. */

void show_graph();

void childl(veid);

void inictialize_graphi{):

void max_min(int *max, int *min,inr kd_line,int val, int pos);

void show_utilization!{);

void Popdown () ;

void show_stat();

void store_itlint line,int Vist,int v2nd);

void Sinput();

void y_name(char ¥,int,int);

void Popdown? () ;

void

show_utilizacion2 (Widget w, Xu:n-nter data, ¥mDrawingAreaCallbackStruct *cbk);

VERAAAAEA R E AR L R R R e R R R S N R R L S
Y . .
/ File: wuelp_include </
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/= This file contains the help routine and help text
“r wain window. */

#include <crype.h>

ffinclude <Xm/DialogS.:.> /* Include routines for dialeg shell. </
#include <Xm/Text.h> /* Include routines for text widget. */
#include <Xm/PushBG.h> /* Include routines for push buttons. ¢/
#include <Xm/Panedw.n> /- Include routines for pane window. */
#define BUFPF 3024 /* Buffer size for help text. </

/* lielp routine Lo display the help window. </
void help_cb(Widget w, XiPointer ~!ient_data, XtPointer call_data):

/* Routine to get the paren” nf the widget. °,
Widget GetTopShell (Widget w);

/= Rivmap for the help icon. v/
char cur_bitmap3{4S)="/z/rsyedna mocif/partl/help_icon”;

/* String to hold help text. */
Srring context_help{) = {



*This utility gives a real-time display of various system®,
*per formance measurements such as CPU activity in system®,
"mode and user mode, system load averages, and various system”,
*counters. Thege counters include:\n-*,

*Toral System Time\n®,

“Total User Time\n-,

“Number of Contexr Switches\n",

Number of Traps\n”,

"Number of System Calls\n*,

"\n",

"?he first display on the initial windew is the system load*,
“averages.\nIt displays system load averages dQuring the lasg ",

"1 min., the last 5 min., and the last 15 min. dynamicaily.\n -,
“\n",

“BUTTONS:\n*,

"\n",

"CPU ACTIVITIES:\n",
" Yinen the user clicks this button, a window pops up\n*®,

and presents the activities of all on-line
" of Seguent 5/81 System in real-time. These
are divided into system time and user time

24 CPUs\n",
acrivities\n",
.An",

“ This window has a push button labeled CPU Report.\n",
Whenever the user presses this button, a window pops up\n-,

- and shows a CPU utilization report about all the 24 \n*®,
- microprocessors using bar graphs. The push button \n*,
“ labeled 'H' display the history of each CPU over\n",

certain rtime period.\n",
“\n",
“SYSTEM COUNTERS:\n‘,
" When the user clicks this button, a window pops up\n",
" anad presents a real-time display of various system\n®,
“ counters inside the Kernel. These counters are\n-,
" incremented or decrement as various system actions\n",
“ occur. The three push buttons located at tha bottom\n*,
" of this window provide higtory for three selected system\n-,
" counters. The context sensitive help button is used to \n",
. provide help for each push butron for system counters.\n”,
v To use it, Eirst click on the context sensitive button \n",
> then click any system counter push button.\n*,

"\n",

"HELP:\n",

" This button provides help to the user.\n",

“\n*,

"EXIT:\n",

! This button quits the application and «leans up some\n",

“ child processes.\n",

"\An",

“Author: Syed Nasir Raza and Dr. Mansur Samadzadeh\n",
"E-mail: rsyedna®a.cs.okstate.edu\n”,

“ 81997\n",

“An",

"NOTE: User should expecL short delay in the program‘s\n-,
- response due to the amount of calculation involved\n-,
- and the dynamic natuare of the da:~.\n",

NULL

)i

String context_bp2{) - (

o
’

NULL
¥

String *help_texts[] = (
context_help,
context_hp2,

¥

/= This routine is used Lo get the parent af
widger. */
Widget GetTopShell (w)

Widget w;
{
white (w &&a !'XtIsWMSheli <))
w = XtParent (w); )* Get the parent. */
return w;

/* This routine execures as the call backs routine
"sr the help push button on the main window. Thi=s

the
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routine pops up a window and displays the help text.
=/

help_cbl{w, client_data, call_data)
Widget w;

XtPointer client_data:

XtPointer call_data;

{

Widget help_dialeg. pane, text_w, form, sep, widget, label;

extern void DestroySheill{); /* Rouine ro destroy the shell. =/
Fixmap pimap: /* Biumap graphics for help icon. */
Pixel fg, bg: /* Foreground and backgruund pixels. */

Arg args[10});
int n = 0;

int &;
char *p, buf(BUFF);
Dimension h; /* Position of window on the screen. */

int item_no;

Cursor cursor;
XSetWindowhttributes attrs:
extern Disgplay “dpy_main;
extern Widget toplevel;

/7 Cnange the cursor to busy 3lLate. */
cursor=XCreatefFontCursor (dpy_main, XC_watch) ;
attrs.Cursor=Ccursor;
XChangeWindowAttributes {dpy_main, XtWindow{toplevel) , CWCursor, &katers) ;

/* Create the pop up help dlalog shell. ¢/
help_dialog = XrvVaCreatePopupShell ("Relp".

/* Parent. “/
xmDialogShellwidgetClass. GetTopShell (w),
XmNdeleteResponse, XmDESTROY,

XmNx, 210, XmNy, 360, /* S8ize of shell. */
NOULL} ;
/* Create a Paned Window to manage the stuff in this
dialog. */
pane = XtVaCreateWidget (‘“pane-, smPanedWindowWidgetrClass, help_dialog,
XsiNsasnWidth, 1, /* Paned Window won't let us set these to 0! v/
XmNsashHeight, 1, /™ Make small so user doesn‘t try to resize */

NULL) ;

/* Create a RowColumn in the form for Label and Text
widgers. This is the control area. */
form = XtVaCreatelWidger ("forml~, xwFormWidgetClass, pane, NULL);
XtVaGetValues (form, /* once created, we can get its colore. */
XmNforeground, &fg,
XmNbackground, &bg,
NULL) ;

/* Create the pixmap of the appropriate depth using
rhe colors that will be vsed by the parent (form).
./

pixmap = XmGetPixmap (XtScreen (formj, cur_biwnmapld, fg, ba):

/* Create a label gadget using this pixmap */
label = XcVaCreateManagedWidger (“label", xmLabelGadgetClassz, form,

XmNlabelType, XmPIXMAP, ,* Pixmap */
XmNlabelPixmap, pixmap,
XmNleftAttachment, XmATTACH_FORM,
XmNropAttachment, XmATTACH_FORM,

XmNbottomAttachment, XmATTACH_FORM., NULL);

/* Prepare the text for display in the ScrolledTextr
object we are about To create. */
XtvaGetVaiues (w, AmNuserData, &item_no, NULL);
for {p = buf, i = 0; help_texts[item no]li); i~+) {
p += strlen (strepy (p, help_texts{iter_nol{i))):

if (!isspace (p(-1})! ’* Spaces, tabs and newlines are spaces. */
pet = Y /* Lines are copncatenated together, 1insert a space,
“/
)
*--p = 0; /* Get rid of trailing space. */

/" Sar rhe paramecers for the text widger. */

/* Make window scroll vertically. */
XtSetArg (args(n). XmNscrc.1lVertical, TYue) ; ne+;

/* ¥indow .s not allow to scroll horizontally. '/
XcSetArg {(args(n], XmNscrollHerizantal, False); n+~;
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/* Ser edit mode. */

XtSatArg (args(n]., XmNeditMode, XMMULTI_LINE_EDIT); ne+s+;
/* E@it is not allowed. */
XtSetArg (arxgsin), YXmNedirtable, False); n+~;

/* Make cursor invisible. °/
XtSetArg (args[n), ¥mNcursorPositionVisible, False); n++:
/* Word wrap in ON. */

XtSetArg (args(n). XmNwordWrap, True) ; n++;
/" Help text. “/
XtSetArg (args(n), XmNvalue, buf); ne+;
/* Ser number of rows. *°
KtSerArg (args(n], XmNrows, 10); nes;
/* Set the width and height of help window. */
ftSetArg (args(n), XmNwidch, 700} ; n+=;
XtSerArg (args(n)., XmNheight, 300); n++;

/* Creata the text widget to display help text. */
text_w = XmCreaceScrolledText (form, “help_text",args, a};

XtvVaSetValues (XrtParent (texrt_w),
XmNleftAccachment, XmMATTACH_WIDGET,
XmNlefcwidget, label,
XyNcopAttachment, XMATTACH_FORM,
XmNrightArrachment, XmATTACH_FORM,
XmNbotLomAttachment, XmATTACH_FORM,
NULL) ;

XtManageChild (text_w):
XtManageChild (form):

/* Creare another form to act as the action area for
the dialeg =/
form = XtvaCreatewidget (“form2", xmFormWidgetClass, pane, XmNfractionBase, 5,
NULL) ;

/* The Dismiss button is under the pane's separator
and is atrached to the left edge of the form. It
spreads (rom position 0 o 1 along the bottom {the
form is split into 5 separate grids via
XmNfracrnionBase upon creation). */

widget = XtVaClreateManagedwidget ("Dismiss‘,

xmPushButtonGadgetClass, form,

XmNtopAttachment, XMATTACH_FORM,
XmNpottomhttachment, XmATTACH_FORM,
XmNlefrAttachment, XMATTACH_POSITION,
XmN)lefrPosition, 2,
XmNrightAtrachment, XmATTACH _POSITION,
XmNrightPosition, 3,
XmNshowhgDefault, True,

XmNdefaul cButtonsShadowThickness, 1,

NULL) ;

/* set the call back routine for Dismiss button. *
XthddCallback (widget, XmNactivateCallback, DestroyShell, help_dialog);

/* Manage the form. */
XtManageChild (form);

/* Gel the height of window. */
XevVaGetvalues (widget, XmNheight, &h, N:L);

/* Set the maximum and minimum heighr. =/
XtVaSetvValues (form, XmNpaneMaximum, h, XmNpaneMinimum, h, NULL);

/* Manage the pane widget. ¢/
XtManageChild (pane);

/* Dispiay the help window on the gcreen. </
XtPopup (help_dialog, XtGrabNone);

!/~ Set the cursor to itg normal shape. */
attrs.cursor=None;
XChangeWindowAttributes(dpy_main, XtWinrdow!(toplevel),CWCursor, &attrs);

/* This is call back routine Ior Dismiss push
butten. It funcrion is teo free up memory occupied by
the help window, ~/

DastroyShell({widger, rlient_data, call_dara)
Widget widget;

XtPointer clienc_data:;

XtPointer call_data;

{

widget zhell = (Widget) client_data:
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XtDestroyWidget (shell) ; /* Destroy the shell and free the occuplied memory.
-/
/q:-»v»-v\-y-v-n.--11v'<l-----‘....-Aq-v,n-.-p.'..n‘..‘..’-Q:.nApc---/
File: help_rxoutine "/

JA A R N A e R R R R R Rl R Rl

/* This file containa the routine for context
sensitive help window. */

#include "context_help.txt" /* Include the context sensitive help text file. */

/* Prototype for context sensitive help rouv-ine. */

void help_cb2 (Widget w);

/™ Bitmap for the help icon. */

char cur_bitmap4{48]="/z/rsyedna/mnrif/partl/context_icon*;

/" This routine executes as the call backs routine
for the context sengitive heip push button con “he
system counters window. This routine pops up a
window and displays thne help text. =/

void

help_cb2 (w)

widgetr w;

{
Widger help_dialog, pane, text w, form, sep, widget, label;
extern void DestroyShell(): /* Routine to destroy the shell. '/
Pixmap pixmap: /* Bitmap graphics for help icon. */
Pixel fg, bg: /* Foreground and background pixels. */
Arg argsil0};
int n = 0;
int i:
char *p. buf (BUFF];
Dimension h; /* Position of window on the screen. "/

int item_no:

/* Create the pop up context sensitive help dialog
shell. *7/

help_dialog = XtVaCreatePopupShell ("Help”,

xmDialogShellvlidgetClass, GetTopShell (w), /* Parenc. */

XmNdeleteResponse, XmDESTROY,

XmNx, 210, XmNy, 360, /* Size of shell. ~/
NULL) ;
/* Create a PanedWindow to manage the stuff in thils
dialog. -/
pane = XtVaCreateWidger ("pane". xmPanedwindowWidgerClasa, help_dialog,
XmNsashWidcth, 1, /" PanedWindow won't let us set thesa to 0! */
XmNsashHeight, 1, /* Make small so user doesn‘t try to reslze "/

NULL) ;

/% Create . KowColumn in the form for Label and Text
widgets. Thnis is the control area. */
form = XtVaCreateWidget (*forml", xmformWidgetClass, pane, NULL);
XtVaGetValues (form, /* onee creared, we can get. its color~. */
XmNforeground, &fg,
¥mNbackground, &bg.
NULL) ;

/* Creats the pixmap of the appropriate depth using
the col-.rs that will be used by the parent (form).
v/

pLxanap = XmGetPi)xmap (XtScreen {(form), cur_bitmapd., fg, bg);

/% Crearr z label gadget using this pixmap ~*/
label = XrVaCreateManagedWidget (“label”, xmlabelGadgetClass, form,
XmNlabelType, XmPIXMAP,

XmNlabelPixmap, pixmap, /¢ Pixaao "
XmNleftAtcachment, XmATTACH_FORM,
XmNtopAttachment, XmATTACH_FORM,
XmNporLtomAttachment, XmATTACH_FORM,
NULL) ;

/* Ger tte push burton’s number so Lhut help’s text
is displayed related te that push button., =/
XtVaGetvValues (w, XmNuserData, &item_no. NULL;
/* Prepare the text for display in the Scro'ledText
objech we are about 'o create. */
for (p = buf, i = 0; help_texts2(item _no![i}; i++} {
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p ~= strlen (strepy (p., help_texts2(item_no][i)));

if {!isspace (p[-1]}) /* Spaces, tabs and newlines are spaces. */

Tpre = Yy /* Lines are concatenated together, insert a space.
./

)

*--p = 0; /* Get rid of trailing space. -/

/™ Set the parameters for the text widger. */
/* Make window scroll vertically. */

XtSetArg (argsin), XmNscrollVertical, True); N+~;
/* Window is not allow to scroll horizontally. ¢/
XtSetArg (argsin), XmNscrollHorizontal, False); n++;
/7 Set edit mode. -
XtSetArg largs(n]l, XmNeditMode, XnMULTI_LINE_EDIT);: no+;
/* Edit is not allowed. */
XrSetArg (args{n), XmNeditable, Faise); n+«;

/* Make cursor invisible. */
XtSetArg (args(n), XmNcursorPositionVisible, False); n++;
/* Word wrap in ON. */

XtSetArg (argsin), XmNwordWrap, True); n+-;
/* Help text. */
XtSetArg (args(n]., XmNvalue, buf); n++;
/* Set number of rows. */
XtSetArg (args(n], XmNrows, 6); nev;
/* Set the widch and height of help window. */
XtSetArg (arygs{n]. Xmbwidth, 32 ; new;
XtSetArg (args{n], XmNheight, 100); n++;

/* Create the text widget to display contaxt
sensitive help. */

text_w = XmCreateScrolledText(form, “helip_text",argsg, 1);

XtVaSetValues (XtParent (text_w),

XmNleftrAttachment, XMATTACH_WIDGET,

XmNleftvidget, label,

XmNtopAttachment, XmATTACH_FORY,

XmNrightAttachment, XmATTACH_FORM,

ImborcomALrachment, XmATTACH_FORM,

NULL) ;

XtManageChild (cext_w);

/* Set the background color of context sensitive
help window to green. */
XtVaSetValues (texi_w, XtVaTypedArg, XmNbackground, ¥mRString, “yellow®,B,NULL):

XtManageChild (form);

/* Create arother form to act as rthe actlion arva for
the dialog -/

form = XtVaCreateWidger ("form2*, xmFormWidgerClass, pane,

XmNfractionBase, 5, N.I.L);

/* The OK button is under the pane's separator and
18 actached to the left edge of the form, It
spreads from position 0 to 1 along the bottam (the
form is split into S5 separate grids via
¥XmNfracrionBase upcn creatian). */

widget = XtVaCreateManagedWidget ("OK",
ymPushBurtonGadgetClass, fornm,

XmNropAttachment, XmATTACH_FORM,
XmNbottomAttachment, XMATTACH_FPORM,
XmNlefrattachment, XmATTACH_POSITYON,
XmNleftPositrion, 2,
XmNrightAttachment, XMATTACH_POSITION,
XeWrightPosition, 3,
XmNshowAsDefault, True,
XmNdefaulrBurtonShadowTlhickness, 1,

NULL) ;

/* Set the call back xoutine for OK button. */
XrAddCallback (widget, XmNactivateCallback, DestrzoySheil, help_dialog);

/* Manage the farm. v/
XtManageChild (form):

/* Ger the hie:ght of window. */
XtVaGetrValues (widger, XmNheight, &h, NULL);

/* Ser rthe maximum ard minimam heighct. */
XtvVaServValues (form, XmNpaneMaximum, h, XmNpareMinimum, h, NULL):

/* Manage the pane widget. */
XtManageChild (pane);
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/* Dlisplay the context sensitive help window on the
screen. */
XtPopup (help_dialog. XrGrabNone);

IARMAAARAA LA AR A AR ARA AR R R R SRR A R R R L AR R A R

/* File: xmon.h K
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/- This file contains the declaration of variables
and data structures for the maln program. '/

#include <scdio.bh> /* Rourines for stundard input and outpur. */

§include <string.h> /* Routines for string operatlions. */

#include <time.h> /* Routineg tno find ocut the time and date. */

#include <signal.h> /* Routines for process signal operations. */

#include <sys/types.h> /* Routines for fork operations. */

#include <Xm/PuchB.h> /* Motif header Routines for push but.on. */

Hinclude <X11/X1ib.h> /* X Window’s basic librery. </

Hinclude <Xm/MainV.h> /* Motif header Rourines for main window. */

#include <¥m/DrawingA.h> /* Motif header Rouvtines for drawing area. */

#include <Xm/Label.h> /= Motif header Routines for creating label widget.
*/

#include <Xm/Scale.h> /* Motif header *sutines for scale widget. */

#include <Xm/Foxm.h> /* Motif header Routines for creating form. */

#include <Xm/Frame.h> /™ Motif header Routines for frame widget. "/

#include <Xm/LabelG.h> /* Morif header Routines for label gadget. */

tinclude <Xm/RowColuwmn.h> /? Motif header Rourines for row and column widgect.
~/

#include <X1ll/cursorfont.h> /* X Window header Routines for cursor shapes. */

#define MAX_VAL_MARK 20

#define MAX 1024

#define MAX_VAL 20

#define MAX_TTM 160

#include “help_inc¢lude® /* Help routine ror main window. */

#i1nclude "storeit* /® Routines £0 store CPU data in data structuresa. */

#include “counter._n- /* Header files for system counter window. */

XCLAppContext app?; /> Application context for main window. */

/* viidgets declaracion for main window. */
Widget toplevel,time_widget;
Widget draw?;
Widger wid_cpy;
/* Display IDes for main window. "/
Display *display;
Display *display?;
Display *“dpy_main;
/™ Pipes declaration for xmon program. ‘/

int p_mainl{2}); /* Pipe for wain window. "/
int cpu_pipef2]; /™ Pipe for CPU wirdow. */
int counter_pipel2): /* Pipe for counter window. */
int counter_pipe2{2]; /* Pipe for counter window. ~/

/* System font for main window. */
Sctring fallbacks|[] =
("*help_text.fontlist:%xl5=charset", ““draw_tm, fontiList:Fixed=charser",
"»ritle.fontList:9x15=charset”, NULL );

struct tm *coday; /* Structure to calculate current dare and time of
day. Y/

~h=r time buf(33}: /* Variable to hold rime. ¢/

cnay time_buf2({20); /* Variable to nold date. */

long tim; /* Variable to hold time and date. */

GC gc2; /* Graphics Context for main window. */

KColor xcolour, spare; /7 Structure te nold color information. “/

long int £il)_pixel=l;

XmErring str_activityl; /* Motif string data type. </

int input_select2=0; /* Flag to indicate that main window has been

mapped. &/

/* Prototypes fory main routine. */

/* To update the i mation in Lhe drawing area. </
void draw_cbk (Widget , XtPointer ,XmDrawingAreaCallbas

/* To convert ASCI

ruet *);
Lo integer. ‘7

int. cvL({int v);
/* To activate TPUJ window. */
unid c)puwin_callback(Widget , XtPointer , XtPointer);



/* To activate system counter window. =.
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"/

s/

void counter_callback (Midgec , XtPointer , XtPointer);
/* To load font. */
void load_font (XFontStruct **);
/® 'i'y paint graphics on rain window. */
void pnt (Widget);
/* Child orocess for CPU window. %/
void chld2(int,char "*);
/* Child process for syc-em counter window. '/
void chila3d{inc,char ~-);
/* Child process to apture data for CPU window.
void child_cpu_act(void);
/* Child process ‘) capture system load avi:ages.
void child_load(void):
/* Structure to store CPU data to draw history
graphics. */
typedef struct( /* Data for system time, */
int sys_time[24];
/* Data for user time. °/
int usr_ctime{24{;
}VPRO;
/* For 24 CPU’s. */
VPRO Vcpul(24);
/* Structure {or CPU utilization graphics. =/
typedef struct{
int cpu_util;
Yutil:
uril cpu_ucilizationl25];
/* Structure for CPU representation on CPU window.
-/
typedef struct!
wWidget scale_af{2):
yscrln;
scrln stline[25];
Display *dpy_popup; /* Display ID for pop up window. */
Display *dpy: /% Display ID for CBU window. */
Screen *sScr_ptr_popup; /* Screen 1D for CPU window. */

Widget

XcAppContext app;
XEvent event;

irt pl2],pipe2i2];
irnt pid,
Pixel fg,

frame_al25);
/‘

flagld =
bg;

0;

/* Application Context.
Events for CPU window.
/* Pipes for CPU window.

t/
i
~

s/

char euxr_bitmap(l0]=“cpu_icon"; /* Bitmap graphics €or CPU window. */
~Lur cur_bitmap2(6]=“scpu”; /* Bitmap graphics for CPUJ window. “/
ixmap pixmap; /* Pixel informazinn for drawing area. */
Pixmap pixmap2:

/¥ Prototype for CPU history graphics. */
void show_cpu_stat () ;
void cpu_value_store(};
void show_cpu_graph();
void cpu_stat_popdown();
void report_ini();
void becall{);

/* Curses control characrters. “/
d#cdefine A 65
ddefine C 67
#define D 68
jdefine B 66
Bciet ine B_CONT 8
kdetine CELL 80 /* Number of columns o5 the screen, */

/™ Structure to nold captured fata from curses

screen. */

/* Structure for screen line, °/

rypedef struct( /* Line #. </
int n;
/* Screen cells.
int L{CELL]:
/* Index inro screen cells. °/

/* Foreground and hackground color f{nformation for
CPU window graphics.



int indx;
)screenline;

screenline slinel22];/* Number of rows = 2. */

int flag=0; /* Flag to indicate tha~ _:ine is blank. *
int vElag=9; /* Flag to indicaté that the program receive values.
r/
int flag_ok=0; /* Flag to take care of going up from line#22 first
time. */
int dflag=0: /* Flag to indicate that program. expects some data
*
/
int flg_space=0;
int sp_ctr=0; /* Space charac*er. */
int line=0; /* Initial line value. ¢/
int cur_pos=l; /* Initjial cursor position on the screen. °/

/* Protorypes for capturing CPU dara from curses
screen. v/

void cr(FILE *fp,char ~,int,int);

void fm(int i,int n,char *item);

int value(int i,int n,char *“item);

int is_go_toplint i,int n,char “item):

int convr(inc j,int k);

void update_sline(int s,int u,int Un,int g);

void new_line{int control_char,int s,int u,int Ln,int val,int g);

void backward({int control_char,int s,int u,int Ln,int val,inc g);

void fward(int control_char,int s,int u,int Ln,int flag,int val,int g};

void upward(inti ;

void downward(int];

int roundval (int x};

void ctr_char({int control_char,int sys,int user,int line,int flag,int val,int g);
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/* File: xmon.c */
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/* This file contains the main program. */
#include "»mon.h” /* header file for data structures and global

variables.

"/

/* This is rthe main rout-ne of xmon program. The
jobs of this main rout:ine is to initialize all data
structures of xmon program, create three main
children of »mon program that gather CPU and sy«’'em
counter data as well as ayscem load averages,
connects to X server, map malin program window on tho
screen, display system lcad averages using bar
graphics, and take user inputs. */

main{argc, argv)}

1t arge:
char ter;vli:
{ /* Declear variabies for main window widgets, */

Widget button, form, form2, form3, frame, frame?, framesl;
Widger frame4, formS,exitb,draw,Help,Sys_ccrx;

Wwiaget frame_um, form_tm, lb_load_name;

vidge:r last_lbl4j;

ZmScring ben_text; /* Motif string typr f~- push button label. */
XGCValues gev; /* Graphics context variahle, */
Window win2: /* window structure for display date and time. */
Scyeen ‘screen_ptr: /* 8creen struclure for drawing area. */
Colormap cmap; /* X Window color s ructure to set the color. */
GC gc; /* Graphics context drawihg area. "/
inr pidl,pid2,pid3; /* Process Ids for the three children of main
routine.
v/

a1, fg=J;
/* Label for y-axis for system losad averages. "/

char lable _ramel)="S\nY\nS\nT\nE\nM\n\nL\nO\nA\NDAn\RA\OYV 3" ;

/* Ticle string of main window af xmon program. */
Xmitring Title_st=
“mSrringCreateSimple("Real-time Display of Segquent S$/81 Fertormance®);
Font font; /* X Window font structure. */
XmFontList fonglist: /" Font listu structure rto 2dd user defined fonts. */
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/* Display status message when xmon program Staert.

-/
printf("\n\n\tInitializing xmon data structires......... \n"}:
printf (*\tConecting Lo X Server...........couuuucuu.- \n=);
printf (*\cPlease Wait........ \n*);
/* Initialize index variables for CPU data
structures.
)

cind0=cindl=cind2=cind3=cind4=cind5=cindé=cind7=cindB=cind9=0;
cindl=cindll=cindl2=cindl3=cindl4=cindl15=cindl6=cindl7?=cindl8=cindl9=0;
cipnd20=cind21=cind22=cind23=0;

/% Create pipe to control the CPU window process.
v/
if(pipe{cpu_pipe)<0) {(printf(*error in cpu_pipe\n"); exir(0);)}

/* Create pipe to get Che system load avarage data
from the child process.
*/
if{pipe’p_main)<0) (printf("error in p main\n");exit{0);)
/* Croate pipe to lnvoke Lhe -ystem counter window
process.
./
if (pipe(countex_pipe)<0) {printf{“error in counter_pipe\n*);exitn);}
/* Create pipe to ger the system counter data from
the child process.
v/
if(pipe(pipe_cntrB}<0) (printf{“error in pipe\n-);exiti(0):!}
/* Create pipe to control the system counter window

process.
7
1f(pipe(pipe_getdata)<0) (printf("error in pipe\n");exic(0);)}
pidi=fork(): /* Create child process. */
1f(pidl==0)
{ /* Child process L. =/
child_load!(}; /* Gather system load average data. */
}
else
{ /* Parent process. °/
pidZ=Ffork!); /* Create 2'' child process. '/
if (pid2==0)
{
chldz2{argc, argv); /* Gather CPU activitiis dara. */
}
else
{ /™ Parent process. *~/
pidi=fork(): /* Create 3rd child proces:. */
if (pid3==0)
( /* Garher system counter acrivities. */

child3(arge, argvl;
)

else

{ /* Parent procesg. =/
/* Tniclalize X applicarion and connect Lo X server.
*/

taplevel = X:tvVahppinitlalize (&kapp2, “Demos=, NULL, 0, &argc, aryv, fallbacks, NULL);
/* Get the display iD of root window. */
dpy_mairn=XrDisplay{toplevel):

/* Load new fonts and odd them “o font data
structure. These fonts are ur~a in help window and
citle label.
*/
font = ¥LoadQueryFont (dpy_main, *-ncd-terminal-medium-r-narrow--14-105-100-100-c-56i'-
i508859-1"y;
fontlist - XmFontListCreate {font, "tagl"):
font = YLoadQueryFont (dpy_main, “-ncd-terminal-mediuvm-r-naryow- 14-155-100-100-c-60-
isodRS9-1"Y
fontiist = ZmFontlLisvadd (fontlist, font, “tag2”);

/* Create top levr . form as a child of root window.

2/
form = XtVaCreateWidget ("main_window",
xaFormWidgerClass, toplevel, /* Parent widget. */
XmNt ract ionBase, 42,
ZnNwidth, 500, XmNheight, 400, /* Size of form. -/

NULL ) ;
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/* Create frame for machine jume, time and date. '/
frame_tm = XtVaCreareManagedwidge~ !*frame*,
xmFrameRidgetClass, form, /* Parent widget. */
XmNshadowType, XmSHADOW_ETCHED_OUT, /* Type of shadow. "/
/* Attached positions with the parent widgect. '/
XmNtopAtrachment, XmATTACH_POS: ION, XmNropPosition, 7,
XmNbottomArtachment, XmATTACH_POSITION, XmNbottomPosition, 11,
XmNleftAttachmant, XmATTACH_POSI:ION, XmNleftPogition, I,
XnNvrightAttachment, XmATTACH_POSITION, XmNrightPosition, 41, NULL}:

/* Create form widget for machir< name, time and

date.

«
form_tm = XtVaCreateManagedWidget (“main_window",
xmFormWidgetClass, frame_ctm, /% Parent widget. */
XmNfractionBase, 3. /" No. Of row and column. -/
NULL) ;

/* Create machine npame's label and attach it to the
form widget.

~/
XtvVacCreateManagediWidget { “Machine: okstate", /* Machine name. */
xmlabelwidgetClass, form_tm, /% Parent widgert. '/

/% Arrached positions with the parent widget. */
XmNtopAttachment, XmATTACH_POSITION, XmNtopPosition, O,
XmNbottomal zachment, XmATTACH_POSITION, XmNbottomPosition, 3,
XmNleftAttachment, XMATTACH_POSITION, XmNleftPosition, O,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, !,

XmNfontList, fontlist, /* Use the user defined fonts for the vext. */
NULL) ;
/v Create a drawing area widget for display time and
date.
v/
draw2 = XtVaCreateManagedWidger ("draw_tm",
xmDrawingAreaWidgetClass, form_tm, /* Parent widget. */

/* Attached positions with the parent widget. */
XmNgopAt tachment, XmATTACH_POSITION, XmNtopPosition, O,
XmNborromAttachnent, XoATTACH_POSITION, XmNbottomPosition, 3.
XmNleFrAttachmenc, XmATTACH_POSITION, XmNleftPosition, 1,
XaWrightActachment, XmATTACH_POSITION, XmNrightPosition, 13,
XeWwidth, L2, YmNheight, 590, NULL);

/* Get XLib Display Screen .nd Window ID's for
drawing area widget.
~/

display?2 = Xtiuisplay(draw2);

screen ity = XtScreen(drawl);

/* Set the drawing area widget as the "work arei:” of
main window.
*/

XtVaSetValues @orm_m, XmNworkWindow. draw2, NULL);

/* Set callback routine to: =xpcsure event for the
drawing area.
>/

XtAddCaliback (drawl, XmNexposelallback, draw_cbk, toplevel);

/~ Gert the foreground pixel's rolor. */

gev. foreground = BlackPixelOfScreen(screen_ptr);
/? Create graphics context and pass it to the call
back routine as a user data. Tie graphice context
also contain foreground color nformatin.
“/

gc2 = ACreateGC{display2, RootwWindowOfScreen(screen_ptr), GCForeground, igav);

/* Create frame widget for push butkoens on rthe main
window.
"/

frame = X¥iVaCreateWidget(“frame",

xmFramesvidgetclass, form, /* Parent widget. */

XmNshadowyue ., XmSHADOW_ETCHED_OUT,

/* Attached positions with tie parent widget. -/
XmNtopAtrachment, XmATTACH_POSITION, XmNtopPosition, 13,
XsWNhottamattachment, XmATTACH_POSITION, XoNbottomPosition, 41,
XmNleftar arhment, NmATTACH_POSITION, XmNleftPosition, -,
XNy ightArtachment, XmATTACH_POSITION, XmNrightPosition, 11, WNULL).



/* Create forii widget for push burtons. ¢/
formS = XtValreateWidget (*main_window",
xmFormWidgerClass, frame,
XmNfractionBase, 21, NULL);

/* Create CPU Activities push button and attached
ty the form5.

7
wid :pu=XtVaCreateManagedwidget ("CPU\RACTIVITIES",
xmPushButtonWidgerClass, formS, /* Parent widget. */

/™ Attached praitions with the paront widget. */
XmNropAttachment, XmATTACH_POSITION, XmNtopPosition, 1,
XoWbottomAt cachment, XmATTACH_POSITION, XmNboctomPosition, S,
XmNlefrActtaclhinent, XmATTACH_POSITION, XmNlefrPosition, 1,
XmNrightAtrachment., XmATTACH_POSITION, XmNrightPosition, 20, NULL);

/* Set call back routine to the push: bucton. Call
back routine is cpuwin_callback.
v/

XtAddCallback(wid_cpu, XmNactivateCal.back, cpuwin_callback, NULL);

/* Create System Counters push burton and atr-ached
it to the form5.

«/
Sys_crtr=XtVaCreateManagedWidget ("SYSTEM\nCOUNTERS",
xmPushButtonWidgerClass, form5, /* Parent widget. */

/* Attached positions with th parert widgern. */
XmNtLopAttachment, XmATTACH_POSITION, XmNtopPosition, 6,
XmNbotromhttachmenz, XmATTACH_POSITION, XmNbottomPosition, 10,
XmNlefractachment, XmATTACH_POSITION, XmNleftPosition, 1,
XmNrightatrachment, XmATTACH_POSITION, XmNrightPosition, 20, NULL);

/* Sat call back routine to the push button. Call
back routine is counter_callback.
“/

XtAddCaliiback(Sys, rtr, XmNactivateCallback. counter_callback, NULLJ;

/* Create the help button and attached it to the
formS.
v/
Help=XtVaCreateManagedWidget ("HELP",
sxanPushButtonWidgetClass, forms, /< Parent widget. */
/= Attached positjions with the parent widger. */
XmNropAttachmensz, XmATTACH_POSITION, XmNropPosition, 11,
XrNbot tomAtrachment, XmATTACH_POSITION, XmNbottomPositieon, 15,
XmNlefrAztachment, XmATTACH_POSITION, XmNleftPosition, 1,
XmNy igh~Arrachment, XmATTACH_POSITION, XmNrightPosition, 20, NULL]);

/* Set the user data. */
XtVaSetValues(Help, XmNuserData., O, NULL);

/* Set call back feor help push burtan. "/
XtAddCallback (Help, XmNactivateCallback, help_cb, NULL);

/* Create the exitl button and attached ' "o the
formb.
./
exitb=XtValCrea:eManagedWwidget ("EXIT“,
xmPusiButtonWidgetrClass, formb, /* Parent widget. */
/¥ Attached positions with the parent widger. */
¥mNtopAt tachmenr, XmATTACH_POSITION, XmNtopPosition, 16,
XmNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 20,
XmNlefrAttachment, XmATTACH_POSITION, XmNlefrPosition, 1.
XmNrightAtrachment, XmATTACH_POSITION, XmNrightPosition, 20, NULL);

/< Set call back for exit push burran. */
KrAddCallback (exitb, XmNactivateCallback, my_callback, NULL);

/* Manage formS and its chilidren. Ir ig necessary
make it appear on the screen.
./

XtManage. n: ldizorma];

/)~ Create frame for the load averages. */
frames = XVaCreareWidget ("framel”,
xnFrameWidae' C.ass, form, /* Parent widget. */
XmNshadowTypes, XrSHADOW_ETCHED_OUT, /* Shadow Lype. */
. /* Attached posirtrions with the paient widgec. */
XmNLOpAttachment, XmATTACH_POSITION, XmNropPosition, 13,
XMNDOLEOMAY tachment, XMATTACH_POSITION, XmiNborromPosition, 41
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¥mNleftAttachment, XmATTACH_PGSITION, mNleftPosition, 13,
AmNrightActachment, XmATTACH_POSITION, XaNrightPositienm, 41. NULL);

/" Create form for the load averages. "/
form2 = XtVaCreatevidget(~Eorm2*.
xanFormWidgetClass, frame?, /% Parent widget. *-
XmNfractionBase, 30, /" No. Of row and column. */
XmiNwidch, 500, XmNheight, 500, NULL);

/= Create a drawing area widget for load average:s.
>/
draw = XtVaCreateWidger('draw",
xuDrawingArealWidgetClass, form2, /* Parent wldget. */
/- Attached positions with the parent widget. */
XmNtopAttachment, XmATTACH_POSITION, XmNtopPosition, O,
XmNbotkomAttachment, XmATTACH_POSITION, XmNbottomPositiom, 27,
XmNleftAttachment, XmATTACH_POSITION, XmNleftPosition, 2,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 30,
XmNwidth, 500, XmNheight, S00, NULL);

/* Get XLib Display Screen and Window ID's for
draw. */

display = XtDisplay(draw):

screen_ptr = XtScreen(draw):

/* Get color map of the drawing area for using
color. 7/
cmap=DefaulrColormapOfScreen{XtScreen (draw));

/* Assign a color to the drawing area. */
XAllocNamedColor (display, cmap, "black”, &xcolour, &spare)

£i11 pixel=xcolour.pixel; /* Save this color. */
/¥ Set the Drawing Area as the “"w._rk area” of main
window.
./

XtVaSetValues ({form2, XmNworkWindow, draw, NULL);

/* A3d callback for exposure event. */
Xraddcallback (draw, ¥mNexposeCallback, draw_cbk, toplevel);

/¥ Create a GC. Attach GC to the Drawing Area's
XmNuserData. This is a useful method tc pass data.
=/

gev. foreground = BlackPixelOfScrean(screen_ptr);

gc = XCreateGC{display, RoorWindowOfScreen{screen_ptr), GCForegri:nd, %grv);

/* Set the user data. </
XrVaSetvalues (draw, XmNuserbData, gc, NULL);

/* Manage the drawing area. ¢/
XrManageChilgd (draw) ;

/* Create frame for labels of drawing area. =/
framed = XtValreateManagedWidget(“"framed*,
xmFrameWidgetClass, form2,
YmNshadowlype, <mSHADOW_ETCHED_OUT,
XmNtopAttachmert, XmATTACH_POSITION, XmNtopPosition, 27,
XmNbottomAttachme: =, XmATTACH_POSITION, XmNbottomPosition, 30,
XmNlefthttachmer:t, XmATTACH_POSITION, XmNleft¢Position, O,
XmNrightAcrachment, XMATTACH_POSITION, XmNrightPosition, 30, NULL);

/™ Create form for labels of drawing asrea. */
form3l = XtvaCreateManagedilidget (“form2",
xmFormWidgetClass, [ramed,
XmrNfractionBase, 100, NULL);

/* Create label for load averages. -
last_1b{0)=XrVvaCreatcManagedridget ("LAST: *,
xmLabelWidgetiiass, fourm3,
XmNtopAttachment, <mATTACH_POSITION, XmNtopFPosition, O,
XmNbotremAt tachmern AMATTACH_POSITION, XmNbotcomPosition, 10,
XmNlefrAttarhnent, XwATTACH_POSITTON, XmNlefrPosition, O,
XmNr ightAttachment, YMATTACH_POSITION, XmNrightPosition, L, NULL);

/= Create label for locad averagesz. "
=ManagadWidget (" lmin.*,
Tl ,
TTACH_POSITION, XmNtopPosition, O,
XmMATTACH_POSITION, XmNbotrcomPosition, 10,

last_1b[l]=Xrvalrear
smLabelWidgetile
XmNtopActachment,
AmMNbottomAttachmert,




XmNlefbtAttachment, XMATTACH_POSITION, XmNleftPoszition, 2,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 3, NULL}:

/" Create label for load averages.

last_lb(2}=XtValreateManagedWidget (“Smin. ",

xmlabelwWidgetClass, form3,

XmNtopAttachment, XmATTACH_POSITION, XmNtopPositlon, O,

XmNbot comAttachmer.r, XmATTACH_POSITION, XmNbottomPosition, 10,
XmNleftitrachment, XmATTACH_POSITION, XmNleftPosition, 5,
XmWNrightArrachment, XmATTACH_POSITION, XmNrigh:iPosition, (, NI.L);

/* Create label for load averages.

last_I1b(3)=XtVaCreateManagedWidget (" 15min. ",

xmLabelWidgetClass, form3,

XmNvopArtachment, XmATTACH_POSITION, XmNtopPosition, O,
XmNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 10,
XmNlefrAttachment, XmATTACH_POSITION, XmNleftrPosition, 8,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 10,
XmNalignment , XmALIGNMENT BEGINNING, /* Left justificavion */ NULL);

./

“/

/* Create a label for y-axis of the ‘nad averages.

«/
1b_load_name=XrVaCreateManagedWidget (lable_name,
xmLabelWidgetClass, form2,

XaNtopAtrachment, XmATTACH_POSITION, XmNtopPosition, 0,
XmNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 27,
XmNleftAtrachment, XmATTACH_POSITION, XmNlefrPosition, O,
XmNrightAtrachment, XmATTACH_POSITION, XmNxightPosition, 2,
XraNalignment , XmALIGNMENT_CENTER, NULLY;

/* Create frame for rtitle of
frame3 = XtVaCreatelidget("frame3",
xmFrameWidgetClass, form,
XrNshadowType, XmSHADOW ETCHED_OUT,
XmNtopAttachment, XmATTACH_POSITION, XmNtopPosition, 1,
XmNDbot LomAt tachment, XmATTACH_POSITION., XyNbottomPosition, 6,
XmNleftAttactunent, XmATTACH_POSITION, XmNleftPosition, 1,

xanon program. */

XmNrightAtcachment, XmATTACH_POSITION, XmNrightPosition, 41, NULL);

/¥ Create labe)l for tirle of xmon prag:am. */

XtVaClreateManagediidget(“title~.

xmLabelWidgerClass, framel,

XmNlabelString, Title_st, /* Title string. */
NULL) ;

/* Manage all remaining widgets. */

XtManageChild(frame!;
XtManageChild(framel) :
XtManageChild(formzi;
XtManageChild(fra -.n2;;
XtManageChild(form):

/* 2dd a background procegs to X Windaow. This
background process gathers the data of system load

averages, draw the bar graphs cf load avers
the drawing area of the main window, and diszp

ges on
lay

current date and time. This process name is ‘'pnu’.

*/
XLAppAddViorkl i zocfapp2.pi..,draw) :

/* Display root window and all {ts children. */

XtRealizeWidger {roplevell;

/* Enter in the main loop and process the 2 events.

</
XrAppMainLoop {aprpZi:
}
)
} /~ Parent. */
} /* Main routine. */

/* This routine executes as a background process.

The jobs of this routine is -0 gacth

load averaqges, draw the bar graphs

on the drawing area of the main win

current date and time. */
void pnt (draw)
Widget draw;
{

he system
ocad averages

and display



@nt x.y.x_end.y_end, Base_y=240; /® Crordinates of drawing crea. */
ant a,b,c:

float read_value, temp;

char valst[7];

char strl(6);

GC gc:

Window win = XtWindow(draw) ; /* Get "ne window ID of the drawing arca for .oad
averages.
=/

Window win2 = XtWindow(draw2):; /* Ger the window ID ~f the drawing area for time &
date.
>/
/* Select the interested X event: for the main
window. The events are mouse buttons pregs and
release and graphics exposure. Other events are not
interested and rejected by "he main window.
/

if(inpur_select2==0) /* If main window is mapped. */

{
input_select2=1;
A /* Select the events. */
XSelectlInput (dpy_main, Xt¥Window(toplevel) ,ButtonPressMask|ButtonReleaseMask | ExposureMask) ;
}

XClearW@ndow(dlsplay,win); /= Clear the load averages area. -/
XClearWindow(display2,win2); /* Clear the time and date area. */
XtVaGetValues (draw, XmNuserbData, &gc, NULL);

/* Read the load average for larcr )} minute from
pipe. */
read(p_main{0], &read_value,sizeof (read_valuel);
/* Adjust it to Eit on the drawing area. */
cemp=read_vailue;
Cemp=temp*100.0;
y=Base_y-{int) (temp+5) ;
a=y;
sprintf(valst,"%2.2€", reaqd, value);

/* Set the foreground color. */
XSetForeground{display,gc, fill_pixell:

/* Draw bar graph for load average during last 1

minute.

*/
XFillRectangle(display,win.gc.50,y+4,12,Base_y);

/* Display the values. */
XDrawStringl{display,win,gc,50,y-8,valst,strlen(valst));

/* Raad the 1l0ad average for last S minures from
pipe.

read(p_nzin(0), &read_value,sizeof (read_value));
/* Adjust it ro fit on the drawing area, "/
temp=read_value;
temp=temp=~100.0;
y=Base_y- (int) (temp+5S};
b=y;
sprincf{valst,"%2.2{", read_value);

/* Draw bar graph for 1lcad average during Last 9
minutes.
~/
XFillRecrangle{display.win,gc, 150,y+4,12,Base_y];
/* Display Lhe values. -/
XDrawstring(display,win,gc, 120, y-8,valst,strlenivalst));
/* Read the locad average for last 15 minutes from
pipe.
read(p_main(0], &read_val.e,sizeof{read_value)];

/¥ Adjusc it to fit on the drawing arca.
temp=read_valuce;
remp=temp*100.0;
y=Base_y- (int) (temp+i) ;

c=y;

sprintf (valst, "$2.2€¢", ~ead_value) ;
/* Draw bar graph for load average during last )5
minutes.
~/

XFillRectangle (display,w:n.gc, 250,y~4,12,Base_y);
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/* Display rhe values. ~/
XDrawString(display,win,gc, 250,y-8,valst, strien{valst}};

/* Calculate current date and cimoe. ¢/
tim=time (0} ;
today=localtime{&tim);
ascfrime (time_buf, "Rta, %b. *d, %y &r-, today) ;

/* Display date and ctime. */
XDrawString{display2,win2,gec2,23,21, time_buf,strlen{time_buf});

/* Update the display. *.
¥raUpdatreDisplay toplevel);
}

/™ This routine executes as < child process of the
main program. The jobs of this routine is reo qather
the system load averages and serd them to thw main
program through pipe. 7/

void child_load(}

(
FILE “‘p:
int n.1;
float a.b,c,ans;
char line[MAX_ITHM]; /% Maximum items in the line which is read by
executing the uptime command.
-/
while(1l)
(
/* Execute uptime command and redirect its output to
a pipe.
*/
i€( (fp=popen{’untime~,"r"))==NULL)
{printf ("pepen error=}; exit(0);}
/* Read the output. */
fgers(line, MAX_ITM, fp}:
1=0;
n=strlen(line):;
For{1=0;1<=n;1+¢+)
{ /% Extract the loaéd values from the command :~itpul.
1if( (line{l)=='e')&&(lineld+1)==":") )
{
1=1-3;
/* Convert ASCII output to integer. '/
a=zecve{ {(int)line(l]);1=1+2;
b:=cve( fint)line(les+)):
c=evb i tint)line(l));
ans=(a«ibs/10)+(c/100));
/* Send the value of load average during last 1
minute to main program.
>/
weize ‘p._main[l], &ansg,sizecft (ans) ),
1=1.3;
/¥ Convert ASCII output to integer. */
a=cve( (ing)line([l));1=1+2;
b=eve( [int)line[l+~]});
c=cvtt {inv) line(l] )
ans={la+{h/10})¢(c/100));
/* Send the vailue of load average durina lasr o
minutes to main program.
*/
write!p_main(l}), &ans,sizeof (ang));
1-1+3;
/* Convert ASCILI output to integer. °/
a=cvrol (intiline[l] };Y=1+2;
h=cvr! {int)line(l+-) );
c=cvr( lint)line(l} };
ansz (a« (B/10)+(e/100));
/* Send the vaiuve of load average during lasr .5
minutes to main program.
./
wrire!/p mainli;,tans,sizeof (ans));
}
) /* End for. */
pclose(fp) ;
) /*End while. */



/* This routrine converts the ASCII values Lo
corresponding integer values $0 that these values
can be placed into screen line data structure. */

int cvt{int v)
(

int cn;
switch({v)
f
Y
case 48: /* If the ASCYI value is 4B, return J. */
cn=0;
break;
case 49: /* If the ASCII value is 49, return 1. */
cn=1;
break;
case 50: /* If the ASCII value is SO0, return 2. ‘/
cn=2;
reak;
case 51: /* If the ASCII value is 51, return 3. */
cn=3;
hreak;
case 52: /4 If the ASCII value is 52, return 4. “/
en=4;
break:;
case 513: /* 1f the ASCII value is 53, return . */
cn=%;
break:;
case 54: /* 1f the ASCII value is 54, return 6. </
cn=6;
break;
case 55: /< If the ASCII value is 55, return 7. */
cn=7;
break;
case 56: /* If the ASCII value is 56, return 8. */
cn=8;
break;
case 57: /* If the ASCII value iz 57, c¢eturn 9. 7/
en=9;
break:
defaulr: /* Defauvlt value is -1. */
cn=-1;
break;
/* end switch. */
return{cn};
)
/* This is the call back routine for rhe EXIT
burteon. When the user presses the EXIT bLuttan then
this routine executes. ¥/
void
my_callback(w, client_data, cal®' fata)
widget w;
XtPointer client_data;
XtPointer call_daca;
{
printf(”"Quiting Program.n '; /° Print the message. */
kill(-1,SIGINT); /* kill all child processes. */
exit(0);
}
/* This is the call back routine for the CPlU
ACTIVITIES button. When the user presses this i "on
~hen Lhis routine executes. */
void
cpuwin_callback(w, clisnt_dara, call_data)
Widget w;

XtPointer client_data:



XrPainter call_data;

(

int cpu_starc=20;

int off=0;

static int chk_btnli=0;
Cursor cursor:;
XSetWindowAttributes & Zr-;

if (chk_btnl==0) /Y If CPU window is already maoped 'Len do nothing.
~/
{
chk_btnl=t;
/* Change the cursor to busy cursor. */
cursor=XCreateFontCursor (dpy_main, XC_watch} ;
artrs.cursor=cursor;
XChangeWindowAttributes(dpy main, XtWindow(toplevel),CWCursor, &a~<rs);

/* Initiate the CPU window. */
write{cp: pipe(l].&cpu_start,sizeof (cp start));
sleep(q);

/* Reget the cursor to normal. */
attrs.cursor=-None;
XChangeWindowArtributes (dpy_main, XtWindow (toplevel) , CviCursor, &atrrs);

)

#include "cpu_window" /* Routines for cpu window. */

#include "counter_window" /= Routines for system counter. window ¢/
/* This is the call back routine for the SYSTEM
COUNTERS button. When the user presges this button
then this routine executes. -/

void

counter_callback(w, client_data. call_data)

Widget w;

XtPointer client_data;
XtPointer call_data:

{

int counter_start=25;
static int chk_btn2=0;
CUrsor cursor;
XSetWindowAttributes arctrs;

1f {chk_btn2- ") /* If system counters window is already mapped thrn
do noching.

chk_btn2=1;
/* Change the cursor to busy cursor. */
cursor =XCreateFont irgor {dpy_main, XC_warch) ;
attrs.cursor=i*:rsor;
XChangeWindowAr: ributes (dpy_main, XtWindow!toplevel), CWCursor, &u'tr:u};
/* Iniciate the system counters window, */
wrire(counter _pipe(l],kcounter_starc,sizeof (counter_start));
sleepl(4);
/* Reset rhe cursor to normal shape. *‘/
ACLrs.cursor=None;
XChangeW:ndowArtrivul = {dpy_main, XtWindowitoplevel), CWCursox,sattrs);

/¥ This routine updates "he any drawing Bre
whenever the expose evenL wceurs, */
void
draw_cbk (Wldget w. XtPointer darta,
XmDrawingAreaCallpbackStruct *chk)

{
GC gc; /> Graphics context values. */
Widget TOPwid=(Widget)dara;
XxmUpdateDisplay (TOPw:.d) ; /* Update the display. */
) Jnerevrrerosannarroammn nan eELEFrs s TR cwTeIICIAPISU PN RREvOVTE RS Tanvoy )/
A “vle: Lurron_header ¢/
/..nyt-.'(vvt-,"‘.‘llqﬂ04.--c ......... «.--,-gq-'-"'-‘sA--c-.--q..u-/

J* This file containg prototypes of call backs
roucines £0r system cour’.er window. */

/= Prototype for call back routipnes for system
counter window. "/



void
void
void
void
void
void
void
void
void
void
void
void
void
voiad
void
void
void
void
void
void
vold
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
vaid
vold
volid
void
void
void
void
void
void
vold

con_help_disp(Widget w);

con_help({Wwidget

chg_lab0(Widget

chg_labl{(Widgec

chg_lab?2 (Widget

chg_leb3 (Widget

chg_labd (Widget

chg_labs (Widgez

chg_labé6 (Widget

chg_lab7 (Widget

chg_lab8(Widget

chg_lab9d (Widget

chg_labl0 {widgect
chg_labll {Widget
chg_lapl?2 (Widget
chg_labll{Widget
chg_labl4 (®idget
chg_labl5({Widget
chg_lablé (Widget
chg_labl7 (Widge:
chg_labig8 (Widge:
chg_lablg (Widget
chg_lab20 {Widget
chg_lab21 {Widgex:
chg_lab22 (Widget
chg_lab23 (Widget
chg_lab24 (Widget
chg_lab25{Widget
chg_lab26 (Widget
cha_lab27(widget
chg_lab28(Widget
chg_lab29 (Widget
chg_1ab30 (Widget
chg_lab3l (Widget
chg_lab32 (Widget
chg_lab33 (Widget
chg_labl4 (Widget
chg_labis (Widget
chg_lablé (Widget
chg_labl7(Widget
chg_labl8 (Widget
chg_lab39 (Widget
chg_lab40(widget
chg_lab4l (Widaget
chg_lab42 (Widget
chg_lab43 (Widget
chg_labd4 (Widget
chg_lab45 (Widget
chg_lab46 (Widget
chg_lab47 (Widget
chg_lab48(Widget

'
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void

con_help(w,

widget w;
XtPointer client_data;
XtPointer call_daca;

{

Cursor cursor;
XSetWindowAttributes attrs;

Digplay *dpy=XtDisplay({topleval -rpi;, -

Hflag=1;

client_gdaca,

XtPolinLer
XtPointer
XtPointer
XcPointer
XtPoincex
XtPointer
XtPointer
XcPointer
XtPointer
XtPointer
XtPointer
XcpPointer
XtPointer
XrcPointer
XrPointer
XtPointexr
XtPointer
XtPoinrer
Xtbointer
XtPolneer
XtpolrtLer
XtPointer
XtPointer
XtPointer
XtPointer
XtPointer
XtPointer
Xtrointer
XLPointer
Xepoinker
XtPointer
XtpPointer
XtPointex
XtpPointer
XtPointer

XtPoincer

XtPoincer

’
:
Il
>

XtPoincer ,

XtPolnter
XtPointer
XtPointer
XcPointer
XrPointer
AXtPointer
XtPointer
XtPainter
XtPointer
XtPointer
XtPointer
XtPointer

.

XtPointer) ;
XtPointer) ;
XrPointer) :
XtPointer) ;
XtPointer);
XrPointer):
XrPointer) ;
XcPointer) ;
XtPointery);
XtPointer);
XtPointey) ;
XtPointer):
AtPointer) ;
XtPointer};
XtPointer) ;
XtPointer) ;
XtPointer);
XtPointer);
XtPointer);
XtPointer) ;
XtPointer);
XtPointer);
XtPointer) ;
XtPsinter);
XtPointer);
XrPointer);
XtPointer);
XtPoicter);
XcPoincer)
ALrPointer) ;
XrPointer);
XtPointer);
XtPointer):
XtPointer);
AtPointer);
XtPointer) ;
XtPointer) ;
XtPointer) ;
XtPointer);
XtPointer};
XtPointer});
XtPointer);
XLPointer) ;
XrPointer);
XtPo:rrer):
XtPointer):
XctPointer);
XcPornrer) ;
XtPointer);
KrPornter);
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/* This file containg call back routines for j»::h

call_dara)

burtons used :n system counters window.
/* Thi: :zoutine changes cursor shape whenever user
cl.cka on contexc senditive button.

/" Widget specific data.
data.

/t User

‘7 Cursor structure.
/* Window structure to change its look.
the display 1D of main window.

Cer

‘v Flag
1A=

" Der

cursor=XCreateFontCursor (dpy, 4C_hanci;;
ALLTS.CUYSOr=cursor;

XChangewWindowA~tributes{dpy, XtWinaowi o

)

rhis routlne display the context sensitive :elp
we 1 as change the cursoxr te wait cursnr,

Tedt as

to indicate that contexr
heen pressed, -/

rne new cursor to the toplevel window,
-i_c'. ), CWCursor, &attrs)

*/

~/

*/

>/

“/

“/
*/

sensgitive burzon

tne cursor 1D tor hand shape cursor. "y

=/
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void con_help_disp{Widge: w)
{

Cursor cursor;
XSetviindowAttributes attrs;
pisplay “dpy=XtDisplay(toplzvel_crtr);

/% Ger ‘he cursor ID for we!.ch shape cursony, ~/
cursor=XCreateFontCu: sor (dpy. XC_watch) ;
attrs.cursor=cursor;
XChangeWindowAttribures {dpy.XtWindow(teplevel ctr) ,CRCursor, &attrs);

help_cb2 (w): /* create the help window and display the help texL.
«/

Hflag=0; /* Flag to indicate tnat context sensitive help
window is mapped on the screen. */

/* Resert the cursor to s normal shapa. °/
attrs.cursor=None;
XChangeWindowhttribuzes{dpy, XtWindow (toplevel _ctr),CWCursor, &al "xs) ;

/* This routine execute whenever user presses
“eont Xt switch” button on the system counfcr
window. */
void
chg_lab0(w, c¢lient_data, call_data)
widget w;
XtPointer client_data;
XtPointer call_daca;
(
/' Tf user want context senzitive help then diapiay
iv. v/
if (HElag)
(
con_help_disp(w) ; /* Display the context gensitive help, -/
return;

/¢ 1f the requested system counter is already
displayed then return. */
if( (Counter(0).4ine==12) 46 (Councer[0).Val_po ==l)']
{Counter(1).Line==12)&& {Counter[1).vVal_pos==1) |,
{(Counter(2).Line==12)&4&(Councer[2].vVal_pos==1) )
rerturn;
/" Move the previous counters towards right -ide of
the window. */
strcpy (Counter [2].Label,Counter ()] .Label):
XtvVaSetValues (disp_bk3,XmNlabelSrring,
XmStringCreateSimple (Counter(2).Label),NULL) ;
Councter(2] .Line=Countex(1j.Line:
Counter[2].Val_pos=Counterjl].val pou;

strcpy(Counter (1] .Label,Counter{0].Label);

XtVaSetValues (disp_bt2,XmNlabaiString,
XmStringCreateSimple(Counter{l].Label) NULL);

Counter(l].Line=Counter(0}.Line;

Counteril].vVal_pos=Counter|[0}.Val _pcs;

/* Display the requested system counrer at the left
side of window. */
strepy (Counter {0) .Label, "Contaxr 5W*);
XtVaSetvValues(disp_btl,XxmNlabalstring,
XmStringCreatesSimpl2(Counter{0].Label),NULL} ;
Counter|[0] .Line=12;
Counter(0].val_pos=};

/" This routine execute whenever urir presses
“Lelicit* button on the system councer wirdow. */
void
chg_labl(w, client_data, cal! data)
Widget w;
XtPointer client_data;
XrPointer call_data;

{
/7 U f uiser want context sensitive help then display

if(Hflag)

({
con_help_Adispiw) ; .+ olisplay the context sensitive help. °/
return;




void

}
/* If the requested aystem counter is already
displayed then return. */
iE( (Counter {0} .Line==9)&&(Counter{~].Val_pos==2)
(Counteril].Line==9)&&(Counter[1|.Val_pos==2)‘|
(Counter (2. .Line==9)&& (Counter[2].Val_pos==2) )
return;

/* Move the previous counters towards right side of
the window. -/
strcpy (Counter(2).Label,Counter(1l).Label);
XtVaSetvalues {disp_bt3, XmNlabelString,
XmStringCreateSimple (Counter|2).Label},NULL) ;
Counter{2].Line=Counter[l).Line;
Counter(2].Val_pos=Counter(l}.Val_pos;

strepy (Counteril) .Label,Counter([0].Label):
XtVaSetValues (disp_br2,XmNlabelString,
¥mStringCreateSimple(Counteril) .Label),NULL) ;
Counter (! .Line=Counter[0).Line;
Counter(l]).Val_pos=Counter|[0|.Val_pos;
/* Display the requaested system counter at '“he lef’
side of window. =/
strcpy (Counter (0) .Label, "Deficit”);
XtvaSetValues (disp_btl, XmNlabelString,
XmStringCreateSimple (Counter Q) .Label),NULL) ;
Counter {0).Line=9;
Counter([0).Val_pos=2:

/* This routine execute whenever user presses "“uirty
Memory* bultton on the system counter window. °/

chg_lab2(w, c¢client_data, call_dgata)
Widget w;

XtPoincer client_dgata;

XtPointexr call_data;

{

voird

/* If user want context sensitive help then display

ic. 7/
if(Hflag)
{
con_help disp(w); /* Display the context sensitive help. */
recurn;

/* If the requested system counter ls already
displayed then return. */
iE ¢ (Counter(0).Line==11) &4k (Counter|D].Val_pos==2} |
(Counter[ll.Line==11)&&(Counter[1|.Val_pos==2)|‘
(Counter{2]).Line==11)&&{Counter|2].Val_pos==2} )
recurn;
/* Move the previous counters towards right side of
the window. */
strepy{Counter(2].Label,Counter "1).Label);
XtVaServalues (disp_bt3,XmNlakbelString,
XmStringCreateSimple (Councer[2].Label),NULL) ;
Counter[2).Line=Counter[l).Line;
Counter[2).vVal_pos=Counter(l).Val_pos;

screpy{Counter[l] .Label,Counter|d) . Lacel);
XtvVaSetValues (disp_bt2,XmNlabelString,

XmStringCreateSimple (Councer(l).Label),NULL);
Counter (1) .Line=Counter(0j.Line;
Counter(1].Val_pos=Counter(0].vVal_vos;

/* Display the regquested system counter at the lefr
side of window. */
strepy (Counter (0]} .Label, *Dirty Memory®):
XtVaSetvalues (disp_brl,XmNlabelstring,
XmStringCreateSimple (Counrter () .Label),NULL) ;
Counter[0].Line=11;
Counter[0).Val_pos=2;

'* Thiz routine execute whenever user presses “Dirty
iaye Reclaims® button on Fhe Sygtem ~ounter window.
*/

chg_labl(w, client _data, call_dara)
widget w;

XtPointer clienc_data;

XtPointer call_data;



if(Hflag)

(
con_help_disp(w);
return;

if( {Counter{0].Linex- 0)&& (Counter{l].Val_pos==2)
{Counterl).Line: 0)&&{Counter[l].Val_pos==2)
(Councter[2).Line==0)&& ({Counter|[2] .Val_pos=-2)

return;

strepy (Counter [2] . Label, Counter(l).Label);

XtVaSetValues (disp_btl, XmNlabelString,
XmStringCreateSimple(Counter (2] .Label) ,NULL);

Counter (2] .Line=Counter{l).Line;

Counter(2).Val_pos=Counter(}’.Val_pos:

strepy (Counter (1) .Label,Counter (0 ,Labell};
XtVaSetValues(disp_bt2,XmNlakelString,

XmStringCreateSimple {Counter(1l].Label),NULL);
Counter|[l).Line=Counter (0] .Line;
Counter{1l).Val_pos=Counter!{0].vVal pos;

strepy{Counter [0) .Label, "Dirty Page Recs®):;

XtVaSetValues {disp_btl,XmNlabelString.
XmStringCreatelSimple(Counter(0).Labal), NULL);

Counter{0).Line=0;

Counter{0].val_pos=2;

/* This rourine execute whenever uger presses
KB~ button on the system counter window. */
void
chg_lab4(w, client_data, call_gdara)
widget w;
XtPointer client_data;
XtPointer call_data;
{
Lf (Hflag)
(

con_help_disp(w}:
recurn;

{Counter!l).Line==19)&& (Counteril] .Val_pos==1)
(Counter (2] .Line==19}&&(Counteri2].Val_pos==1)
return;

1€ Counter(ﬂ].Line==19)&&[CounterfOE_Val_pcs==l)|1
)

strepy(Counter(2).Laoel),Counter|l].Label);
XtvaSetValues(disp_bt3, XmNlabelString,
XmStringCreateSimple{Counter(2] .Label),NULL) ;
Counter[2].Line=Counter[l].Line;
Counter[2].Val_pos=Counter{l).Val_pos;

strcpy (Counter[1].Label,Counter|i].Labc. ) :

XtvaSeiValues (disp_bt2,XmNlabelString,
xmStringCreateSimple (Cuanter (1) ,Label) ,NULL) :

Counter[1l].Line=Counter [0} .Line;

Counter 1) .vVal_pos=Counter (0] .Val _ pos;

srrepy (Counter (0] .Label, “Disk KB*}):

XtvaSetValues {disp_btl,XmNlabelString,
XmStrinaCreaceSimple(Counter[0].Label),NULL} ;

Counter{0).Line=19;

counter{0).vVal_pos=1;

/7 This routine execute whenever user DPresses
Transfer” putt-on on Lhe system ccunter window.
void
chg_labS(w, client_data. call_data)
Widget w;
X' Pointer client_data:
XcPointey call _data;

if(Hflag)
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con_help_disp(w);
return;

if ( (Counter [0]| .Line==18)&& (Counter (0] .Val_pos= 1}‘
{Counzer[l].Line==18)&& (Counter{i].Val_pog==1l)
(Counter (2] .Line==18)&&(Counter{2).Val pos--1} )

return;

strepy{Counzer [2) .Label,Counter (1} .{sbel);
XtVaSetValues{disp_btl, XmNlabelString,
XmStringCreateSimple(Counter (., .Label) ,NULL) ;
Counter(2).Line=Counter{1).Line;
Councer(2}.val_pos=Counter{l}.Val_pos;

strcpy (Counter(l).Label, Countar(0) .Label);
XrvaSetrvalues (disp_bt2, XsWNlabelString,

XmStringCreateSimple (Counter(1}.Label) , NULL) ;
Counter{l).Line=Counter{0).Line;
Counter(i).val_pos=Counter[0).Val_pos;

strepy (Counter (0] .Label, “Disk Transfer"):
XtvaSetrValues (disp_btl, XmNlabelString,

XmStringCreateSimple (Counteri0).Label) ,NULL) :
Counter(0).Line=18;
Counter (0) .val_pos=1;

/* This routine execuze whenever user presgses
“Execs” button on the system counter window.

void

chg_lab6{w, client_data, call_data)
Widget w;

XrPointer client_data;

XtPointer call_data;

(

if {Hflag)
{
con_help_disp(w);
returmn;
}
if¢ (Counter|0|.Line==17)&& (Counter [, ,Val_pos

==))

(Councerlll.Line==17)&&(C0unter|1).Val_p05:=l)||

(Counter|[2).Line==17)&& (Countar(2).Val _pos==1) )
return:

strepy (Counter{2) .Label, Counter[1l].Labe!) ;
XtVasSetValues (disp_btl,XmNlabelString,

XmStringCreateSimple (Counter!(2].Label),NULL);
Counter[2).Line=Counter (1) .Line:
Counter(2].val_pos=Counter(l].Val_pos;

strcpy(Counter {1].Label, Counter(0) .Label);
XtvVaSetValues{disp_br2, xmNlabelString,

XmStringCreateSimple (Counteril].Label),NULL) 7
Counter(1).Line=Counter (0) .Line;
Councer(1l:.vVal_pos=Counter[0).vVal_vyos;

strcpy (Counter [0] .Label, "Execs”) ;

XrvaSetValues (disp_btl,.XmNlabelString,
XmStringCreaceSimple (Counter [0} .Label) ,NULL) ;

Counter!0).Line=17;

Counter [0).Val_pos=];

/* This rourine execute whenever user pres:es

viait* putton on the syskem coun-=y Wwindow.
void
chg_lab7{w, client_data, call_data)
widget w;
¥tPointer client_data;
YtPointexr call_data;
;
if (Hflag)
{
can_help_disp(w):
return:

«/

*/
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16¢ (Counter(0).Line==6)&&{Courterf0,.Val_pos==1}
{Counter (1) .Line==6)&& (Countrril).Val_pos==1)
{Counter{2].Line==6)&& (Counteris).Val_pos==1) )
recurn;

strcpy (Counter{2] .Label,Counter|[l).Label};

XrvaSetValues (disp_bt3, XmNlabelString,
XmStringCreateSimplie(Counter(2)].Label) ,NULL);

Counter(2) .Line=Counter(l].Line;

Counter(2).Val_posg=Counter{l].Val_pos:

strepy (Counter|[1],Label, Counter(0) .Label} :

XtvVaSetValues (disp_br2,XmNlabelScring,
XmStringCreateSimple(Counter|l}.Label) ,NULL);

Counter{l).Line=Counter(0).Line;

Counter{l).val_pos=Counter|0}.Val_pos:

strepy(Counter (0} .Label, "Fast Waic-);
XtVaSetValues (disp_btl,XmNlapelSctring,
XmStringCreateSimple (Counter(0).Label),NULL) :
Counter{0].Line=6;
Counter (0) .val_pos=1;

/* This rout-ne execute whenever user presses
“Forks” burton on the system counter window.

void

chg_labB (w, client_data., call_data}

widget w;

XLPointer client_data;

XtPointer call_data;

(

1f (Hflag)
{
con_help_disp(w);
revurn;
)
ifd {Counter{0}.Line==1%5)&& (Countex[').vVal_pos=

=1)

(Counter[l].Line::lS)&&(CounLer'\].Val_pos::l)\\

(Counter(2).Line==15)&& (Counter|2].Val_pos==1) )
return;

strepy (Counter(2).Label,Counter 1] .Label);
XtvVaSetValues(disp_bt3,XmNlabel8tring,
XmScringCreateSimple (Counreriz) .Label},NULL);
Counter[2).Line=Councer(1].Line;
Counter[2).Val_pos=Counter{1l].Val_pos;

strcpy(Counter (1] .Label, Counter (0] .Label);

XtVaSetValues {disp_bt?2,XmNlabelSrring,
XmStringCreateSimple(Counter|i].Label),NULL);

Counter(1l].Line=Counter(0].Line;

Counter(1}.val_pos=Counter|[0].Val_pos;

strcpy{Counter [0) .Label, "Forks"};

XcVaSetValues (disp_btl, XmNlabelString,
¥mStringCreateSimple(tounter[{] . Label),NULL) ;

Counter (0] .Line=15;

Counter{0).val_pas=1;

/* This routine exzcate whenever User Protses

Memory®™ button on the system counter window.
void
chg_lab%9{w, client_data, call_data)
Widgel w;
ArPointer client_data;
XtPointer call_data;

1f (Hflag)

{
con_help _disp(w);
return;

)

LE( (COunteth].Line=:10)&&(CountvrIOJ.Va;_pos::2)‘
{Counter(l].Line==10)&& (Counter[1).Val pos==2)
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void

39

(Counter (2] .Line==10}4&& {Counter(2).Val_pog==2} )}
Yyeturn;

gtrepy (Counterx { ¢ .Label,Counter({1l}.Label};
XtVaSetValues (disp_bt3, XmNiabelString,
XmScringCreateSimple(Counter|[2].Label),NULL) ;
Counter(2) .Line=Counter|[l).Line;
Counter|2].Val_pos=Counter|[l].Val_pos;

strcpy(Counter!l).Label,Counter (0] .Label) ;

Xtvaservalues (disp _bt2,XmNlabelString,
¥mStringCreateSimple (Counter (1) .Label),NULL);

Councer(l].Line=Counter(0).Line;

Counter [1].val_pos=Counter (0] .val_pos;:

stxcpy{Counter [0].Label, “Free Memory"};

XtVaSetValues (disp_btl,XmNlabelString,
XmStringCreateSimple (Counter [} .Label)) ,NULL) ;

Counter (0] .Line=10;

Counter|0).val_pos=2;

/* This routine execute whenever user presses “Frea
Page Recs” button on the system counter window. =/

chg_labl0(w, client_data, call_dacta}
Widget w;

XtPointer client_data;

YtPointer call_data;

(

wnid

iE{Hflag)

{
con_help_gisp(w):
return;

}

if( (Counter[O)ALine==23)&&(Counteri0].Val_pos:.L)'|
(Counter[l)ALine==23)&&(Counter[1].Val_pos;cl]'
(Counter (2} .Line==23}&&(Counter [2] .Val_pos==1} )

return;

strcpy (Counter (2] .Label,Counter(1}.Label);
XtVaSetvalues (disp_bt3, XmNlabelString,
xmStringCreateSimple(Counter(2}.Label},NULL ;
Counter (2] .Line=Counter(l].Line;
Counter(2].Val_pos=Counter(l].Val_pos;

strepy (Counter (1] .Labal,Counter [0} .Label);
XtvaSetValues (disp_pt2, XmNlabelString,

xmStringCreateSimple (Counter({!].iabel),NULL);
Counter(1].Line=Counter (0) .Line;
Counter(1l).val_pos=Councter(0].Val_pos;

strepy{Counter[0] .Label, “Free Page Recs");

XtVaSetValues(disp_brl,xmNlabelString,
XmStringCreateSimple (Counter] ;) .Labr!) ,NULL) ;

Counter({0}.Line=23;

Counter{0]).val_pos=1:

/< This routine exerures whenpaever user pressas “F§
BLk Reads* butron ui Uie sysrem counter window. */

chg_labll(w, clienc_data, call_data)
Widgenr w;

YrpPointer client_data:

XtPointer call_data;

if(Hflag)
(
con_help_disp(w);
return;
}
1£¢ {(Counter (0) .Line==13)&&(Counter{Q

{0
(Counter[l}.Line==13)&&(Counteri!j.:
(Counter[2}.Line==13)&&(Counter (2]

Yerurn:

1
Z

strepy (Counter {2] . Label ,Counter(l}.Label):



XtvaSetvValues (disp_bt3, XmNlabelString,
xmStringCreateSimple(Counter || . tabel) NULL);

Counter{2).Line=Counter{l].Line;

Counter{2).val_pos=Counter{l).Val pos;

strcpy{Counter(1l) .Label,Countar{0).Label) ;

XtVaSetValues (disp_br2,XmNlabelString,
XmStringCreateSimple{C.onter |1} . Label) ,NULL);

Counter[1l].Line=Counter (0).Line;

Countar[l].Val_pos=Counter|0].Val_pos;

strcpy (Counter{0] .Label, "FS BLK Reads*):

XtVaSetValues(disp_btl,XmNlabelString,
XmStringCreaceSimple (Counter (0] .Label) NULL);

Counter (0] .Line=13;

Covnter{0].vVal_pas=2;

/* This rontipe execute whenever user presses

“F3

8Lk Wrives~” butl'n on the system counter window.

void

chg_labl2 (w, client_data, call_data)
Widget w;

XtPointer client_data;

XrPolnter call_data:

{

ifIHflag)
{
con_help_disp(w);
recurn;
}
1£¢ (Counter(0).Line=x=14}&&(Counter|[0).Val_pos==2}""'

(Counter(l].Line==14)&&(Counter[l).val_pos==2} ||
(Counter{2] .Line==14)4&& (Counter (2] .vVal_pos==2} )}
recurn;

strepy{Counter (2] .Label, Counter (1] .Label)};
KtvaSetValues(disp_bt3, xmNlabelString,

XmStringCreateSimple (Counter(2).Label) ,NULL) ;
Counter(2).Line=Counter[1l].Line;
Counter (2).Val_pos=Counter(1].Val_pos;

strepy (Counter (1) .Label, Counter (0] .Label) ;

XtVaSetValues(disp_bt2, XmNlabelString,
¥xmStringCreateSimple(Counter|1].Label} tOT);

Counter[1].Line=Counter[0].Line;

Counter (1] .vVal_pos=Counter|[Q).Val_pos;

strcpy (Counter (0] .Label. "FS BLK Writes®):;

XtVaSetValues (disp_btl,XmNlabelString,
fmStringCreateSimple (Countcer|ii] .Label),NULL) ;

Counter (0] .Line=14;

Counter{0).val_pos=2;

/* This routine execute whenever user prasses “FS

Read Hit" button on the system counter window.
void
chg_labid(w, client_data, call_darta)
Widget w;
XtPownter client_data;
ALPointer call_data;
{

iF(Hflag)
i
con_help_disp(w);
racturn;
LEt {Counter (0] .Line= -15)&&(Counker (0} .Val pas. -

(Counter(l).Line==15)&&{Counter (1) .Va.l pos-=1j |
(Counter (2} .Line==15)&&(Counter (2} . Val_pous-=r)
rerurn;

srrepy (Counter (2].Label,Counter (1] .Label};
¥rvaSerValues (disp_pt3, XmNlabelString,

XxmScringCreateSimple(Counter (2], Lahel! NULL);
Counter (2] .Line=Counter{li.Line;

‘7
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Counter(2].val_pos=Counterii}.Val_pos;

strepy(Counter (1] .Label,Countex (0], Label};
XtVaSetValues({disp_ot2,XmNlabelString,

XmStringCreacteSimple {Counter(l].Label) NC27.);
Counter(l].Line=Counter(0).Lina;
Counter({1].Val_pos=Counter 3] .Val_pos;

strepy(Counter|0) .Label, "FS Read Hit"):
XtvaSetValues (disp_btl, XmNlabelString.

XmStringCreateSimple (Counter(0].Label}),NULL) ;
Courter(0].Line=15;
Counter (0] .val_pos=2;

}
/= This routine execute whenever user pregses “FS
Write Hit” buLton on Lne system crunter window. °/
void
~hg_labl4(w, client_data, call_data)
lHidcet w;

XrPointer client_data:
XtPointer call_daca;
{
L€ (Hilag)
(
con_help_disp (w);
return;

if( {(Counter[0].Line==16)&&(Counter (0} .Val_pus-=2)'
{Counter[1l].Line==16)&& (Counter|[1l]).Val_pos==2}]| |
{Counter[2].Line==16)&& (Counter|[2}.Val_pos==2) )
rerurn;

grrepy(Counter (2] .Label,Counter(l) .Label);
XtVaSetValues (disp_btl,XmNlabelString,

XmStringCreateSimple (Counter(2].Label), NULL);
Counter(2) .Line=Counter(1l].Line;
Counter(2).Val_pos=Counter{l).Val_pos;

strepy (Counter (1] .Label, Countex (0) . Label} ;
XtVaSetValues (disp_bt2,XmNlabelString,
XmStringCreateSimple (Counterl).Label) NI ) :
Counter; ) .Line=Counter[0].Line;
Counter [.].Val_pos=Counter[0].Val_pos;

strepy (Counter!0) . Label, “FS Write Hit");

XtVaSetValues{disp_bt1l,XmNlabelString,
XmStringCreateSimple (Counter|0] .Label) , NULL) ;

Ciunter{0].Line=16;

Coupnter (0) .Val_pos=2;

/* This routine wxecute whenevey user presses
“Interrupts” button on the system counter window.

vold

chg_labli(w, client_data, call_data)

Widget w;

XtPoinrter client_data:

XtPuinter vall_data;

I'd

if(Hflag)

{
con_help_disp(w}:
Yerurmn;

1 (CounLet[O].Linezﬁll)&&(Counter[O].Val_pos:;1)'|
(Counte:[l].Line==13)&&(Counter[1].Val_pos:~l)l,
{Counter(2).Line==13)&&(Counter [2].Val_pos==-1) }

recurn;

srrepy(Counter(2) .Label.Counter (1] .Label);

xrvaSetValues (disp_bt3, XmNlabelString,
XmSrringCreatesimple(Counter|2).Label) , NULL) :

~ounter[2).Line=Counter|l}.Line;

Counter (2] .Val_pos=Counter!l).vVal_pos;

stropy(Counter (1] .Label, Counter [0] . Label) ;
XrvaServalues (3disp_bt2, XmNlabelString,

9
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XmStringCreateSimple (Counter|l].Lavel) ,NULL):
Counter (i} .Line=Counter{0).Line;
Counter[1l].Val_pos=Cwunter’d).val_pos:

strcpy(Counter [J) .Label, "interrupts"®) ;

XtVaSetValyes(disp_brl, XmNiabelScring,
XmStringCreateSimple (Counter( ] -Label) ,NULL):

Counter|[0] .Line=13;

Counter|3d).Val_pos=1;

}
/* Trhis routine execute whanever user presses “iLdcks
Used” buttorn on the system counter window. */

void

chg_lablé(w, client_data, cal)l_dara)

Widger w;

XtPointer client_data;
XtPointer c~1ll_data;
(

i€{Hflag)
{
con_help_displw);
recurn;
}
1E {Counter(0}.Line==21)&& (Counter{0)] .Val_pos:=z2})

{Counter(1l}.Line==21)4&& (Counter{l] .Val_pos=2=2) ‘
{Counter(2).Line==21)&&(Counter(2) .Val_pos==2) )
return;

strepy (Counter(2) .Label,Counter(l].Label);
XcVaSerValues(disp_bt3l, XimNlabelString,
XmStringCreateSimple{Counter (2] .Label) ,NULL) ;
Counter|[2] .Line=Counter (1] .Line;
Counter|[2].val_pos=Counter(l].Val_pos:

strepy (Counter(l].Label, Counter (0] . Label};
XtVaSerValues (disp_bt2, XmNlabelString,

XmStringCreateSimple (Councerfl].Label), NULL) ;
Councer(1l).Line=Counter|0).Line;
Counter{1l].vVal_pos=Counter(0].Val_pos:

strepy (Counter [0) .Label, “Locks Used”| ;

XrVaSerValues (disp_btl, XmNlabelString,
XmStringCreatresSimple{Counter (0] .Label ]  NULL) ;

Counrer]0|.Line=21;

Court~r (0] .val_pos=2;

)
/* This routine execute whenever user praises
“Percent Locks Used” button on the system counter
window. */

void

chg__labl?tw, client_data, call_data)

Widgek w;

XrPointer client_data;
XePointer cal! data;
(

11 (HElag)

(

con_help_disp(w);
yorarn;

B (Counter (0j .Line==22}L&({Counter(0).Val_pos==2)| |
{Counter[l}.Line==22)&&(Counter(1).Val_pos==2] ||
{Counter (2] .Line==22)&& (Counter(2).Val_pos==2} |

return;

stropy(Counter[2).Label,Counter[1}.Label):
¥tvaSetValues (disp_bt3, AmNlabelString,
XmStringCreateSimple (Counter[2].Label) , N
Counter[2].Line=Counterf{l] .Line;
Counter(2].Val_pos=Counter|[1].Val_pos:

S{Countey[1).label,Counter (0) . Label) ;
SetValues(disp_bt2,XmNlabelString,
XmStringCreateSimple (Counter|1]|.Label) NULLI;
(1] r11].Line=Counter [0} .Line;
Counter|l].Val_pos=Counter|0].Val_pos;

stropyiCoznter[0) . Label, “Percent Locks Used");



XcVaSetValues(disp_btl, XmNlabz.iString,
XmStringCreateSimple (Counter[0) .Label) ,NULL) ;

Counteri0).Line=22;
Counteri{d].val_pos=2;

/* This routine execute whenever user presses
“Message Ops” button on the system counter window.

=/
void
chg_lablB(w, client_data, call_dat-}
Widget w;
XtPointer c¢lient_data:
XtPointer call_dara;
{
1 E(Hflag)
({
con_help_disp(w);
return;
)
1£4¢ (Countex[0).Line==23)&& (Counter|{ !].Val_pos=

void

=2)

(Counterll].Line:=23)&&(Counter{1].Valwpos==2}‘l

(Counter(2).Line==23)&&(Counter(2).Val_pos==2) )
return;

strcpy{Counter (2] .Label,Counter(l}.Label);

XtvaSetValues(disp_bt3, XmNlabelString,

XmstringCreateSimple (Counter([2).Label) ,NULL):

Countex[2].Line=Counter{l).Line;
Counter(2].Val_pos=Counter(1}.vVal_pos;

strepy (Counter(l) .Label, Counter|0) .Label) ;
XtVaSerValues (disp_bt2,XmNlabelString.

XmStringCreateSimple (Counter(l).Label),NULL);
Cour er{1).Line=Counter [0].Line;
Countcer{i].Val_pos=Counter|[0].Val_pos:

strepy(Counter (0] . Label, "Message Ops*);
XtVaSetValues (disp_btl, XmNlabelString,

XmStringCreateSimple (Counter(0).Label) ,NULL) :
Counter{0).Line=23;
Counreri0).Val_pos=2;

/* Thls routine execute whenever user presses "No.
of Processes” button on the system counter window.

« 7
)

chg_labl9(w, client_data, call_data)

Widge:

Wi

XCPointer client_data;
Xt¥ointer call_data;

{

DLtHElag)
{
con_help_dispiw);
return:
)
Pt 'Counter[0] .Line==3) && (Counter{Q] .Val_pos r

==1)

iCounter[1] .Line==3)&&(Counter[1).Val pag==1)

{Counter[2] .Line==3)&&(Counter (2] .Val pos==1)
regurn:

strepy (Counter(2).Label,Counter[1l] .Label);
XtvasSetYalues{disp_bt3, XmNlabelString,
XmSeringCreateSimple (Counter (2] .Label}),NULL) ;
Counteri?].Line=Counter[l).Line;
Counzerid].val_pos=Counter|(i,.Val_pos;

stropy Counter[1l) .Label,Counter{Q).Label);
XtvasewValues (8lsp_bt2, XmNlabelString,
XmStringCreareSimple(Countrer[1].Label), NULLI ,
Counter|l).Line=Countex{0).Line;
Counterit].Val_pos=Counter|Q).Val_pos;

strepyiCounter{0).Label, "No. of Processes");
XtVasemValues(disp_brl, XmN!apelString,
xmScringCreateSimple{Counter{0}.Label} ,NULL] ;
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void

Counter (0] .Line=3;
Counteri{0).Val_pos=1;

/= Thias routine =xecute whenever user presses
Faults” button on the system counter window,

chg_lab20{(w, client_.lata, call_dara)
widget w;

XLPointer client_dara:

XrPointer call_data;

{

voiad

if (Hflaqg)
(
con_help_disp(w);
resarn;
¥
ik {Conterld).Line==22)&& ({Counter(0) .Val_pos==

v
1

) !

(Counter(1).Line==22) && {Counter (1] .Val _pos==1) |

(Counter|2).Line==22)&&{Counter(2).Val_pos==1)
rewurn;

strepy (Couniter [2) .Label,Counter (1] .Labell ;

¥rVaSetValues (disp_bt3,XmNlabelString,
XmStringCreateSimple(Counter|2]| .Lapel),NULL. ;

Counter(2j.Line=Counter (1].Line;

Councter(2).Val_pos=Counter{l].Val_pos;

strepy (Counterx[1) .Label,Counter (0] .Label):

XtvaSetValues (disp b2, ¥mNlabelStrxing,
¥mSeringCreateSimple (Counter|1l] .Label), NU? ) ;

Counter 1) .LinezCounter[C).Lire:

Counter{l).Va: pos=Counter(0).val_pos;

strcpy (Counter (| .Label, "Page Faults");

XtVaSetValues(disp_btl, XmNlabelString,
XmStringCreateSimple {Counter (0] .Label},NULL) ;

Counter |7 .Line=z22;

Counter |0l .val_pos=l;

/* This routine execute whenever uy-¢r presses
Ins~ button on the system counter window, =

chg_lab21{w, clien~ dala, call_data}
Widget w;

XtPointer client_cata;

XtPointer call_darta:;

{

1f(Hflag)

(
con_relp_disp(w);
return;

}

if( (Counter (0) .Line==1)4& (Counter[0].vVal_pos==2) i |
(Counter (1] .Line==1)&& (Councer(l].val_pos==2)
(Counter (2] .Line==1)&&(Counter (2).Val_pos==2) )

recurn;y;

stropy(Counter|2] . Label,Counter[1).Label);
XtVaServaluesidisp_bt3, XmNiabelString,
XmStringCreateSimple(Counter[2}.Label) ,NU: .0} ;
Counter|2],.Line:=Counter[l] .Line;
Counteri2).Val_pos=Counter(l].val_pos;

strepy(Counter(}].Label,Counter[0].Label};

YeYaSetvalues (disp_bt2,XmNlabelString,
XmStringCreateSimple(Counter(:].Label) N ..;

Counteri)!.Line=Counter . )) . Line;

Counter|1l'!.vVal_pos=Counter|[0).Val_pos;

strepy (Counter|U] . Label, "Page Ins”);
XtVaSarvalues(disp _btl, XmNlabelString,

imStringCreateSimple(Counter{0].Label),NULL! ;
ine=l;

Counter 0°
Counter
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)
/* Thls routrine execuve whenever usar presses “~Page
Ouzs* button on the system counter window. */

void

chg_lab22(w, client_data, cali_data)

wWidget w;

XrPointer c-jen' data;
XePointer call_data;
{
1ftHEflag)
(
con_heip_displw);
ceturn;

if( {(Counter{0].Line==3)&& (Counter (0).val_pos==2)"
{Counterl[1]).Line==3)&k(Counter[l).val posg==2}
(Counterf2).Line==3)&& (Counter{2).Val_pos==2) )
return;

strepy{Counter (2] .Label,Counter{l}.Label);
XtVaSetValues(disp_bt3, XmNiabelString,

XnmStringCreateSimple (Counter(2).Label) NULL);
Courniter(2).Line=Counter(1l).Line;
Ccounter[2).Val_pos=Counter (l}.Val_pos;

strcpy (Counter{l].Label,Counter(0].Label);
XtvasetValues(disp_bt2,XmNlabelString,

XmScringCreateSimple (Counter|1].Label},NULL) ;
Counterf[l)).Line=Counter{0) .Line;
Counter|[1].vVal_pos=Counter[0].Val_pos;

strepy {Counter [J] .Label, "Page Outs");

XtvVaSetValues [disp_btl, XmNlabelString,
XmStringCreateSimple(Counter[0].Label),NULL);

Counter(0).Line=3;

Counter[0].Va® pos=2;

/* This routine execute whenever .ser presses -"Pages
Paged* In button on the system counte: window. */

void

chg_lab23 (W, client _dat., cal! _data)

Widget w;

XtPointer clienrt _daza;

XtPointer cal! data;

(

if(HEl.qg]
{
con_hrip_dispi{w);
recurn;
)
ift (Counter (0] .Line==2}&&{Counter (0] .Val_pos: :2)

ICounter [1l).Line==2)&&k(Counter{l}.Val_pos
(Counter|2) .Line==2}&&{Counterf2)}.Val_pos==2] )
return;

strepy (Counteri2|.Label, Counter (1} .Label);
XtVaSarValues (disp_btl, XmNlabelString,
XmStringCreateSimple{Counter|2]).Label}, NULL} ;
Counter!il.Line=Counter(l].Line;
Counter|:|.val_pos=Counter(1l).val_pos;

strepy (Counter|1) . Label,Counter[0).Label);

XtVaSetValues (disp_br2, XmNlabelString,
m3tringCreateSimple(Counti:x!1] . Label) ,NULL} ;

ne=Counter{0) .Line;

vos=Countex (0) .Val_pos;

Counter|11.L:
Councer{l]l.Val

strepy (Courter ! 7] . Label, “Pages Paged In'");
XzVaSerValues (disp_bel, XmNlabelString,

“mStringCreateSimple (Counter[2).Label) ,NULL);
Ne=Z;
n§=3;

Counter {11}
Counter [
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/* Tunis routine execute whenever usexr presses 'Pages
Paged Gut* button on the system councer window. </

void

chg_lab24{w, client_data, call_data)

Widget w;

XtPointer client_daca:

XtPointer call_data;

{

if (HElaqg)

con_help_disp(w);
rewurn;

(Counter(1}."ine==4)&k(Counter|1l).Val_pos==2)
{Counter{2}.Line==4)&&(Counter[2).vVal_pos==2)
Yetumm;

if¢( (CouncerlO].Line==4)&&(CounterlO].Val_pos=-2)[I
)

strcpy (Counter(2) .Label,Counter{l}.Label);
XtVaSetValues(disp_bt3, XmNlabelString,

XmStringCreateSimple (Countex[2].Label), NULL) ;
Counter(2].Line=Counter{1l].Line;
Counter[2].Val_pos=Counter{l).vVal_pos;

strepy{Counter (1) . Label, Counter[0] .Label);
XtVaSerValues (disp_bt2, XmNlabelString,
mstringCreateSimple (Counter (1) .Label),NULL) ;
Counter(l}.Line=Counter[0].Line;
Counter(1}.Val_pos=Counter{Q).val_pos;

gtrecoy{Counter(v].Label, "Pages Paged Out");

XtVaSetValves (disp_brl, XmNlabelString.
XmStr:ngCreateSimple (Counter{0] .Label),NULL);

Counter (0] .Line=4;

Courter [0] .Val_pos=2;

/* This routine execute whenever vser pre:iSes “Pages
Swapped In" burton on the system counte: window. */
void
chg_lab25(w, client_data, call_data)
Widget w;
XtPointer client_data;
XtPointer call_data;
{
if(Hflag)
(
con_help_dispiw);
reLurn;

if ¢ {Counter |0} .Line==6)&&(Counteri0].Val_pos:-2] ‘
{Counter [lj.Line==§)&&{Counter|l].vVal_pos-.-2)
{Counter |2} .Line==6)4&&{Counter{2].Val_pos==2) }
reLurn;

strepy{Counter 2| .Label,Counter(l].Label);
XtVaSetValues(diap btl,XmNilabelsString,

AmScringCreateSimple (Counter(2).Label) ,NULL) :
Counter[2}.Line~Counter (1] .Line;
Counter(2).vVal_pos=Counter(l].vVal_pos;

screpy (Count =rfl}.Label,Counter{0]).Label);
¥rvaSetValues (disp bt2,XmNlabelString,

XmSt.yinrgCreateSimple {(Councer(l).Label) ,NULL):
Counter|[1].Line=Counter(0].Line;
Counter[l).val _pos-Counter!{0}.Val_pos;

Label, "Pages Swapped In"j;
rl,XmNlabelString,
ringCreareSimple(Counter{0].Label), NULL};

strepy (Counter [ ]
XcvVaSerValuess ida

Counter [} .Line-4;
Councer (0] .VYal pos=2;

/* This routine execute whenever user
Swapped Out™ button on the system coun

res5 “Pages
window., =/

void

chg_lab26(w, clierr dara, r~a’)_data)
Widget w;

XtPointer client_data;



XtpPointer call_data;
{

1f(Hf.ag)

{
ccu_help_disp(w);
recurm;

}

it (Counter: ™) .Line==B)&&(Countex(0}.val pos==2) ‘
{Counter|l).Line»>=8)&&(Counter(l].vVal_pos==2)
{Canter[2].Line==8)&&{Counter(2}.val_pos==2) )
return;

strcpy(Counrer|(2).Label,Counter (1) .Label);

XtvVaSetValues (disp_bt3,XmNlabelString,
Xm3tringCreateSimple {Counter (2] .Label),NULL);

Counter (2] .Line=Counter[l).Line;

Counter[2).Val _pos=Counter[l).Val_pos;

strepy (Coun' «r(i).Labe),Counter[0] .Label] :
XtVaSetValues(disp_bt2, XmNlabelString,
XmStringCreateSimple (Counter |1} .Label) NULL);
Counter ()] .Line=Counter(0).Line;
Counter{l].Val_pos=Counter[0].vVal_pos;

strepy{Counter(0].Label, "Pages Swapped Out”);

XtvVaSetVatuesi{disp_brl,XmNlabelstring,
XmStringCreateSimple (Counter [0] .Label) , NULL) ;

Counter (0).Line=8§;

Counter (0) .Val_pos=2;

}
/* This routine execute whenever user presses "Procs
FS I/0 Wr* buttonn on the system counter wincow. "
void
chg_lab27 (w, clien' _data, call_data)
Widget w;

XcPointer client_data;
XcPointer call_data;
(
i€ (Rflag)
{
con_help_disp(w);
return;

if( (Counter[i].L ne==9)&k (Counter|0].Val_pos==1) |
{Counter[1l].Lire==9)&&(Counter[1].Val pos==1)
{Counter [2).Line==9)&& (Counter (2] .Val _pos==1) )
rerurn;

strepy (Counter|2) .Label,Counter(l).Label):
XtVaSetValues (disp_br3, XmNlabelString,
XmSeringCreateSimple (Counter 2] . Label) ,NULL} ;
Counter{2}.Line=Counter{l].Line;
Counter(2).Val_pos=Counter(l}.vVal_pos:

strepy (Counter{1).Label,Counter (0] .Label);
XtVaSetValues (éisp_btZ, XmNlabelString,

AmStringCreateSimple (Counter{1].Label),NULL) ;
Counter[l].Line=Counter[0) .Line;
Counter (1) .vVal_pos=Counter{0).val_pos;

strepy {Countertid] Label, "Procs F§ 1/0 Wt"};
XtVaSetValues (disp_bti,XmNlabelString,
srringCreateSimple (Counter (9] .Label) NULL);

Counter{0).Line=9;
Counter(0).Val_pos=1;

/* This rourtine execute whenever user presses "Procs
Phy /0 Wt" button on the system counter window. 7
void
chg_lab28(w, client_data, cali_data)
Widget w;
XrPointer client_data:
XtPointer call_data;
{
if (Hf.ag)
(

cori_help_d::zspiw};



vaid

recurn;

L£¢ (Counter(O].Line==10)&&(counteri0].Val_pos==1)‘
(Counter(l).Line==10)&& (Counter[l}.val_pos==1)
(Counter(2].Line==10)&& (Counter ' 2:.Val_posg==1)

return;

|
)

strepy (Counter(2].Labe),Counter{l) .Label};
XrvVaSetvValues (disp_dt3,XsNlabelStrang,

XmStringCreacteSimple (Counter(2].bLabel),NULL);
Counter(2).Lire=Counter(\).Line;
Counter(2].Val_pos=Counter{l).Val_pos;

strepy (Counter (1) .Label,Counter[0).Label):
xtVaSerValues(disp_brz, XmNlasbelString,
YmStringCreateSimple(Counter{i].Label) NULL};
Countex (1] .Line=Counter (0] .Line:;
Counter(l].Val_pos=Counter 0} .val_pos;

strepy (Counter (0} .Label, *Procs Phy I1/0 W= '):

XrVaSetValues(disp_btl, XmNlabelString,
XmStringCreateSimple (Counter (] .Label) ,NULL];

Counter{0).Line=10;

Counter(0).val_pos=);

/* This routine execute whenever user prrsses "Raw

Reads"” buttion on the gystem counte: windew.

chg_lab29{w, client_data, call_data)
Widger w:

XtPointer client_data;

XtPointer call_data;

{

void

if(Hflag)

{
con_help_disp(w);
return;

i€ {Counter[0]) . .ine==17) &k (Counterx (0] .Val_pos==
(Counter{1).Line==17)&& (Counter[1l).Val_pos=
(Counter [2].Line==17) &k (Counter[2).Val_pos=

return;

2)
2)
2y )

strcpy (Counter [2) .Label,Counter({1) .Label};
XtvaSerValues(disp_br3, mNlabelString,
XmStringCreateSimple (Counter|2] .Label) ,NULL) ;
Counterx 2] .Line=Counter(l}.Line;
Counter|2].Val_pos=Counter{l].val_pos;

strcpy{(Counter[1], abel,Councter(0).Label);
¥cvaSetrValues{disp_bt2, xmNlabelString,

XmStringCreateSimple (Counter(1).Label) . NULL) ;
Counter[l].Line=Count:-::0].Line;
Counter[l].Val_pos=Counter|0}.Val_pos;

strepy (Counter (0] . Label, “Raw Reads™}:

AtvaServValues (disp_br! ., XmM.abelString,
XmsStrangCreateSimple (Counter (0] .Label) ,NULL) :

Counter[0] .Line=17;

Counter|[0].Val_ovaous=2;

/* This routine execute whenever user presses

Writes® button on the sysrem counter window.

chg_lab30(w, client_data, call_data)
widget w;

YtPointexr client_data;

XePointer call_data;

I3

1

if(HElag)
{

con_help_di=spiw :
rgourn;

LE L {Counter (' ".ina--13)&k{Counter[¥].Val_pos==2)][]|

v
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(Counter[1).Liner=18)&&(Counter(l).val pos==2);}
(Counter|2)].Line==18)&&(Counter[2].Va._pos==2) )
returyn;

strepy (Counter [2) .Label, Counter (1) .Label) ;
XtVaSetValues(disp_br3, XmNlabelString,
XmStringCreateSimple(Counterf2]. .abel) ,NULL) ;
Counter(2].Line=Counter "-).Line;
Counter[2].val_pos=Counter(l].Val_pos;

strepy(Counter|]) .Label, Counter [0} .Label);
XtVaSetValues (¢isp_btZ, XmNlabelString,

XmStringCreateSimple (Counter{1].Label),NULL) ;
Countert{l].Line=Counter{0).Line:
Counterfl].vVal pos=Counter({0].Val_pos;

strcpy(Cournver (0] .Label, "Raw Writes");

XtvaSetValues (disp_btl,ZmNiabelString.
¥mstringCreateSimple (Counter|0) .Label) ,NULL) ;

Counter[0).Line=18§;

Courncter (0] .Val_pos=2;

/* This routine execulLe whenever USer presse.
Read KB" button on the system counter window.

void

chg_lab3l (w, client_data, call_data)
Widget w;

XtPointer client_data;

XtPointer call_data;

{

i€ (Hflag)
(
con_heip_disp(w);
return;
)
if( {(Cotnter{0].Linre==19)&%&(Counter (0] .Val_pos=

=2)

(counter[1].Line==19)&&(Counterll].Val_pos==2)ll

{Counter (2] .Line-~19)&& (Counter[2).Val_pos==2) )
return:

strcpy(Counter(2].Label, Counterfl).Label};

XtVaSetValues (disp_br:, XmNlabelString,
¥mStringCreateSimple{Counter|2).Label) , NULL) :

Counter {2} .Line=Counter[1].Line;

Counter [2] .Val_pna=Cruiiter, 1| .Val_pos;

strepy{Counter(l] .Label, Councer(0).Label);
XtvaSerValues (disp_br2, XmiNlabelString,

XmString~reateSimple {Counter{l].Lavel) , NULL);
Counter[1l).Line=Ccunter(0].Line;
Counter|[1l].val _pos=Counter|0].vVal_pos;

strcpy (Counter (0} . Label, "Raw Read KB"):

XtVaServValues (disp_brl, XimNlabelString,
XmStringCreareSimple (Counter [0) .Label) , NULL) ;

Counter|0].Line 19;

Counter[0].Val_pos=2;

/* This routine execute whenever user pressc.
virite KB* button o1 the sysrem counter window.

void

chg_lab32(w, client_data, call_data)
vidget w;

XtPointer client_d4ata;

XtPointer call_gata:

(

if (Hflag)
{
con_help_ &' iy ;
return;
}
LB (Counter[0) . Line=-20)4%& (Counter[0!.vVal_pos '

(Counter(i}.Line
{Counter|2f.Line-==
re_urr:

==2)
Feu{Counter{l) .Val_pos==z2)
==2)

1
sUbeS (Counrer{2] .Val_pos )
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strxcpy(Counter [2], Label,Counter{l] .Label);
XrVaSetValues{disp_bt3, XmNlabelString,

XmScringCreateSimple (Counter(2j.fabel) ,NULL) ;
Counter[2} .Line=Counter{1l].Line;
Counter (2] .Val_pos=Counter|[l].Va! pos;

strepy {Counter{l] .Labal,Counter|0).Label) ;
XtvaSetValues (disp_bt2,¥XmNlabelSLring,

XmStringCreataSimple (Counter{l}.Label} NULLI);
Counter{l}.Line=Counter|Q).Line;
Counter(l).val_pos=Counter{0).vVal_pos;

strxcpy(Counter (0] .Label, "Raw Write XB");

XtvVaSetValues(disp_btl, XmNlabelString,
XmStringCreateSimple(Counter|0)._abel) ,NULL} ;

Counter [0].Line=20;

Counter Q) .Val_pos=2;

/" This routine execute whenever user pr«sses
“Runnable Procs” pbutton on the system -:ounter
window. */

void

chg_labl3(w, client_dava, call_data)

Widger w;

XcPointer client_data;

XcPointer call_data;

(

if (Hflag)

{
con_help_d:isp{w);
Yecturm;

}

1 E¢( (Counter (Q].Lin ==S)&&(Councet[0].Val_pos==l)[I
{Counter(l].Line=-:S})&%(Counter(l].val_pos==1)
{Counter(2].Line==5)&L{Counter (2] .Val_pos==1) }

return;

strcpy (Counter (2] .Label, Councer{l] .Label):

¥rVaSetValues (disp_bt3, XmNlabelString,
XmStringCreateSimple (Counter (2] .Label},NULL) ;

Counter|[2).Line=Councer(’  .Line:

Counter (2]} .Val pos=Counter  l).Val_pos;

strcpy (Counter({l].Label, Counter{0].Label):
XtvaSetvValues (disp_bt2, XmNlabel5tring,
XmStringlreateSimple(Countar(l].Label) , NULL);
Counter[l).lLine=Counter|[0].Line;
Counter(l].vVal_pos=Counter{0}.Val_pos;

strcpy (Counter[0).Label, “Runnable Procs*);

XrVaSetValues(disp_ ' I, XmNlabelst) - ng,
XmStringCreateSimple (Counter (0} .Label) ,NULL) ;

Counter(0).Line=5;

Counter[0}.vVal_pos=1;

/" This rouvtine execute whenever user presses

"hunning Pracs® button on the system counter w:.dow.
void
chg_lab34lw, client_data, call_a~'ail
Widget w;
XrPointer cliernt_data;
AtPointer call _data;
(
iE(Hflag)
{
con_help_disp(w}
regurn;
}
iF( (Counter{Ol.Line::G\s&:FounterlD).VaL_pos::l)[\
(Counter{1}.Line==d)ai(Counter{l).Val_pos==1)
(Counter 2} .Line=:4)ax(Counter[2}.Val_pos==1} )

rewurn:

strcpy (Counter[2).Label, Counter 1) .Label);
XcvaSetvValues(disp_bci, ¥mMlabelstring,
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XmStringCreateSimple (Counter|2).Labael) . NULL);
Counter[2).Line=Counter(l].Line:
Counter(2).Val_pos=Courter(l).Val_pos;

strcpy(Counter(l).Label, Counter{0).i.abel};
XtVaSetValues (disp_pr2, ¥XmNlabelScring,

XmStringCreateSimple (Countex[1l].Label) ,NULL);
Counter[l}.Line=Counter{0].Line:
Counter[1l).Val_pos=Counter(0].Val_pca:

strepy (Counter| .} .Label, “Running Procs®);
XtVaSetValues{disp_btl, XmNlabelString,

XmStringCreateSimple (Counter{0).Ladvel) ,NULL);
Counter(0).Linez4;
Counter[0).Val_pos=1;

/* This routine execute whénever usar presses
"Semaphore Ops”™ butrton on 'he sys~em counter window.
./

void

chg_lab35(w, client_data, call_data)

Widget w:

XcPointer client_data;

XtPointer call_data;

if (Hflag)

{
cor_help_dispiw);
recurn;

1f¢ (Counter{0).Line==0}&&{Counter[0).Val_pos==3)|"'
{Counter[l) .Line==0)a&{Counter[1l].Val_pos==3)1|
(Counter[2] .Line==0)&& (Counterf2).vVal_pos==3) }

recurn;

strepy (Counter{2] .Label, Counter!1] .Label);
XtVaSetValues{disp_bt3,XmNlabelSrring,
XmStringCreateSimple{Counter(2].Label),NULL) ;
Counter([2].Line=Counter (1] .Line;
Counter[2).Val_pos=Counter{l).Val_pos;

strcepy (Counter{1l) . Label,Counreril].Label};
XtVaSerValues (disp_br2, XmNlab:21String,

XmSrringCreareSimple {Counter(1).Label),NULL} ;
Counter{l).Line=Councer|["] .Liie:
Counter{l].val_pos=Counteri{0).Val_pos;

strcpy(Counter 0] .Label, "Semaphore Ops”);

XtVaSetvalues (disp_ptl,XmNlabelString,
¥mScringCreaceSimple (Councer (0] .Label) ,NULL};

Couniter [0) . Line=0;

Counter [0] .Val_pos=13;

}
/* This routine execute whenever Lier presses
*3leeping Procs® button on the systemm counter
winidow., */

void

chg_ lab36{w, client data, call_data)

Widger w;

XtPointer client_date;
XtPointer call_daca:

(

if{Hflag)

(
con_help_dispiw);
reLurn;

)

1E1 (Counter [0) .Line==7) L& !Counteri0] .Val_pos==1}
{Counter{l) .Laine==7}i4& (Counteri{l].Val pos==1} !
{Counter{2).Line==7)&& i Counter{2).vai_pos==1) )

return;

strcpyl{Councer(2}.Label,Counrer 1] . Label)

XtvVaSecValues (disp_btl, XmNlapesSrring,
XmStringCreatesimple(Counter(2].Label) ,NULL) ;

Counter (2] .Line=Counter{1l}.Li:
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Counter(?).Val_pos=Counter.l).vVal_pos;

gtrepy(Counter[l) .Label,Counter(0}.Label);

XtVaSetValues (disp_bc2,XmNlabelString,
XmStringCreateSimple (Counter (1) .Label) NLIL);

Counter{l).Line=Counter|[0].Line;

Counter{l).vVal_pos=Counater(0).Val_pos:

strepy (Counter (1] .Label, "Sleeping Procs™);
ArvVaSetValues {disp_brl, XmNlabelStr-ng,
XmS: ~ingCreateSimple(Counter{:] .Label), NULL});

Counter{Q0].Line=7;
Counter (0] .Val_pos=1;

/* This ruutine execuLe whenever user prass«e’ *Swap
Ins® butrton on the system counter window. *,

vaid

chg_lab3l7(w, client_dara, call_data)

Widget w:

XcPoinrer client_data;
XcPointer call_data;
(

if(Hflag)

con_help_displiw);
return;

if {Counter{0).Lin ==5)&&(Counter!0].Val_pos==2)JJ
(Counter|l).Line==5)&&(Counter i].val_pog==2)
{Counter|2] .Line==5)&&(Counter{2].va! pos==2) )
return;

strepy (Counter (2] . Label,Counter(l].Label);

XtVasServalues (disp_btl, XmNlabelString,
XmStringCreateSimple (Counter (2} .Label),NULL) ;

Counter{2].Lina=Counter(l).Line;

Counter{2) .Val_pos=Counter(l].Val_pos;

strecpy({Counter[l] .Label,Counter[0).Label};

XtvaSetValues (disp_bt2, XmNlabelString,
XmStringCreateSimy_e(Counter|1l].Label),NULL};

Counter[l].Line=Counter (0} .Line;

Counter{l].val_pos=Counter{0].val pos;

strepy(Counter (0] .Label, "Swap 1ns”);

XtVaSetValues (disp_btl, XmNlabelString,
XmStringCreateSimple(Cainter {0) . Labal) ,NULL) ;

Counter (0] .Line=5;

Counter (0] .Val_pos=2;

/* Tnis routine execute whenever user prasses "Swu
Outs" buiton on the system rovunter window. */

void

chg_lab38(w, client_data, call_dats)

Widgetr w;

XrPointer client_data;

XtPointer call_data:

{

it (Hflag)

{
con_help_disp{w):;
recurn;

}

if( {Counter |0] .Line==7)&& (Counter[0].val_pos==2)
(Counter|1) .Line==7}&k(Counter{1].Ya" pos==2) |,
{Countex[2] .Line==1)&é (Tounrer|[2].Vai_pos-=2}1 )

return;

strcpy(Counter(2].Label,Counter|1).labell;
XtVaSetvValues (disp_bt3, XmNlabelsSt: ing,

XmStringCreataSimple {({ounrer{2).Label),NULL) ;
Counteri2) .Line=Counter[i).Line:
Counter(2].Val_pos=Counter {1} .val puos:

strepy{Counter|l] .Label,Counter i) label);
XevaSetValues (disp_bt2, XmNlabel=rring,



XpStringCreateSimple (Counrer[1) .Label) ,NULL) ;
Counter|l).Line=Counter[(G] .Line;
Councer|[l).vVal_pos=Counter[0].val_pos;

scrcpy (Counter{0).Label, "Swap Outg”);

X:VaSetValues!{gdisp_bti,XmNlabelS~ring,
XmStringCr-areSimple (Counter (0] .Label),NULL);

Co:ater[0).Line=7;

Counter [0].Val_pos=2:
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}
/* This routine execute whenever :ser presses
"Swapped Procs® button on the system counter window.
=/
void
chg_lab39{w, client_data, call_dat.)
widget w;
XcPointer client_data:
XtPointer call_data;
{
if{Hflag)
(
con_help_disp(w);
recurn;
}
fft (Counter [0] .Line==8)¢& (Counter Y] .val_pos==1)
(Counter (1) .Line==B)&& (Counzer(l].val_pos==1)
(Counter[2}.Line==8)k&(Counzer{2].val_paos==1} )
return;
strcpy(Countex {2] .Label, Counter (L] .Label):
XtVaSetValues {disp_bt3, XmNlabelString,
XmStringCreateSimple (Counter (2] .Label), NULL);
Counter(2).Line=Counter{l).Line;
Countcer[2).Val_pos=Counter(l].Val_pos;
strepy (Counter (1] . Label, Counter[.).Label);
XrvaSetValues(disp_bt2, XxmNlabelStriag,
XmScringCreateSimple (Counter(l] .Label},NULL);
Counter[l].Line=Counter{0].Line:
Councer(l].val_pos=Counter (0| .Val_pos;
strepy(Counter{0] .Label, "Swapped Proc:");
XtVaSecvalues {disp_btl, Xmk.abelString,
XmSrringCreateSimple(Coun_cr[0].Label),NULL] ;
Countler{0].Line=§;
Counter[0]) .Val_pos=1;
/* This r-utine execute whenever uder preBses
“System Calls" button on the system counter window.
-/
vaild
chg_lab40(w, client_data, call_data)
Widget w;
XtPointer client_dacta;
XtPointer call_data;
(
if(Hflag}
{
con_help disp(w);
return;
)
3 E( (Counter[0] .Line==11)&& (Counter 0] .val_pos==1)

1 .Val_pos==1) ‘

(
(Counter[1l].Line==11)&s (Counter (!
{2].Val_pos==1) )

|Counter[2].Line==11)&& (Counter
recurn;

styepy (Councer{2) .Label,Counter (!}
XrvaSetvalues {(disp bt3, XmNlabelSt
XmStringCreateSimpie
Counter{2].Line=Counter[l].Line:
Counter{2).vVal_pos=Counter|l].Val ros;

Labell;

Counteri2).Lapel)  NULL):

strecpy(Counterll) . .label,Counter (] .Label}:

XtVaSetValues{disp_bt2, XmNlabeiString,
XmScringCreaveSimple (Councer 1] .Label) ,NULL) ;

Counter(l).Line=Counter(0).Line;



void

Counter (1] .Val_pos=Counter{0}).vVal_pos;

strepy(Counter (0} .Label, *Systemn Calls");

XtVaSerValues(disp_btl,XmNlabelString,
XmStringCreateSimple (Counter !0} .Label),NULL) ;

Counicer{0).Line=11;

Counter (0] .Val_pos=1;

/* This routine execute whenever uSer Presses

Sys Time” button on the system counter window.

chg__lab4l(w, client_data, call_data)
Widgetr w;

XtPointer client_data;

XtPointer call_data;

{

void

if{Hflag)

{
con_help_dispiw):
return;

}

i€t (Counter{0).Line==1)&&(Counter{0].vVal_pog=z=1)
{Counter{l).Line==1)&&{Counter{l].Val_pos==1)
{Counter{2].Line==]1)&&{(Counteri2].vVal_pos:-1) )

reourn;

strepy (Counter(2) .Label,Counter (1) .Label);

XevaSerValues (disp_bt3,XmNlabelString,
XmStringCreateSimple (Counter <} .Label) , NULL);

Counter(2).Line=Counter(1l].Line;

Counter(2] .val_pos=Counter(l).val_pos;

3trcpy(Counter (1] .Label,Counter (0] .Label);
XtvaSetValues (disp_bt2, XmNlabelString,
XmStringCreateSimple (Counter |1} .Label) ,NULL) ;
Counter (1] .Line=Counter(0).Line;
Counter[1].Val_pos=Counter|[0}.Val_pos;

strepy (Counter (0] .Label, "Total Sys Time*);
XtVaSetValues {disp_btl, XmNlabelString,
XmStringCreateSimple (Counterl].Label),NULL] ;
Counter|0].Line=1;
Counter|0).Val poz=l;

/® Tnis routinye execute whenever UsSEr pressrs

User Time* bu'-on on the system counter window.

chg_lab42(w, client_data, call_data}
Widget w;

XtPointer client_data:.

XtPointer call_data;

{

iftHflag)

{
con_help disp(w);
return;

)

if( (Counter[ﬁ).Line:=0)&&(Counter£0?.val_p05zrlb|‘
{Counter(l}.Line==0)&%& (Counter[lj,Yal_pas
(Counter (2] .Line==0)&&(Counter{2].val_pos==1) )

return;

strcpy(Counter (2] .Label,Counter (1] .Label};

XtVaSerValues (disp_bt3, XmNiabelString,
XmStringCreateSimple (Counter [ 2] .Label) ,NULL) ;

Counter|2) .Line=Counter(1).Line;

Counter{2].Val_pos=Counter’l}.val_pcs;

strcepy (Counter[1] .Label, Counter (0] .Lazel;
XtVaServValues!disp_br2,XmNlabelString,

XmSrringCreateSimple (Cournit=r!i;.Label) ,NULL);
Counter{l].Line=Counter (0).Line;
Counter'l].Val_pos=Counter]0).Val_pcs;

strepy{Counter (0] .Label, "Total Usr Time"};
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void

05

XtvVaSerValues (disp_btl, ¥awWiabelString,

XmStringCreateSimpie (Countar(0).Label),NULL) ;
Counter |t .Line-7;
Counter{0).val_pos=};

/* This routine execute whenever user prasses "Total
Time" button on the systam counter window. */

chg_lab43(w, clien' data, call_data)
widget w;

XtPointer client_data;

XcPointer call_data;

{

void

if (Hflag)
{
con_help_disp(w);
rerurn;
)
AE (Counter[0].Line==2)&k(Counzer (0] .Val_pos==1)

{(Counter (1) .Line==2)&k(Counter[l].Val_pos==1)|,
(Counter (2] .Line==2)&&(Counter[2].Val_pos==1}) }
rerurn;

strepy (Counter [2) .Label, Counter[l) .Label);
XrVaSerValues{disp_bt3,XmNlabelString,
XmStringCreateSimple{Counteri2}.Label),NULL);
Counter[2].Line=Counter[l}.Line;
Counter{2].Val_pos=Counter[l].Val_pos:

strcpy (Counter[1) . Label,Counter[0] .Label);
XtVaSetValues (disp bt2, XmNlabelString,
XmStringCreateSimple(Councer{1l).Label},NULL);
Counter(l].Line=Countexr[0).Line;
Counter(l)].Val_pos=Counter (0] .val_pos;

strepy (Counter (0} .Label, "Total Time"}:

XtVaSetrValues (disp_btl,XmNlabelString,
XmStringCreateSimple (Counter (] .Label),NULL) ;

Counter (0] .Line=2;

Counter (0] .Val_pos=1;

/= 'his routine execure whenaver user presses "Total
Virknal Mem® button on the gystem counter window. */

chg_lab44(w, client data, call_data)
Widget w;

XtPointexr client_data:

XtPointer call_data;

{

Lf (HEflag)
(
con_help_disp(w};
return;
)
if( (Councer[0).Line==12)&&(Count:r |0, .val pnas==2)

(Counter{l].Line==12)&&{Counter{1}.Val_pos5==2) |
(Counter{2).Line==12)&& {Councteri(2, .Val_pns==2) )
recorn;

strcpy (Counter (2] .Label,Counter{1l}.Label};

XtVaServalues (disp_bt3,XmNlabelSkring,
XxmSeringCreateSinmple{Counter 7] “abel),NULL);

Counter (2] .Line=Counter{l).Line;

Counter{2)].Val_pos=Countex{l}.val_pos;

strcpy(Counter[l] .Label, Countex(0].Labe. 1

¥tVaSerValues (disp_bt2, XmNlabelitring,
AmStringCreateSimple(Coun-er |1} . Label) , NULL);

Counter[1}].DLine=Counter (0) .Line;

Counter (1] .Val_pos=Counter[0j.Va._pus:

strepy(Counter{0].Label, "Total Virtual Mer>i;

XtVaSetValues (disp_btl, XmNlabelString,
Xm&tringCreateSimple{Coun-er '] .Label) ,NULL) ;

counter (0] .Line=12;

Counter (0] .Va". pos=2;
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/" This routine execute whenever ugser presses
. “Traps" button on the system coun-er window. =/
voil
chg_lab4S(w, client_data, call_data)
wWidget w;
XtPointer client_dara:
XtPointer call_data:
{

if(Bflag)
{
con_help_dispiw);
rerurn;
)
1E( (Counter Q] .Line==14}&& (Counter(0).Val_pos==1)|!

(Counter|1).Line==14}&&(Counter(l).Val_pos==1)
[Counter|2).Line==14)&& (Counter(2).Val pos==1) |
revurn;

strcpy (Counter[2] .Label,Counzer (1) .Label);

XrVaSerValues (disp_bt3, XmNlabelString.
XmStringCreateSimple(Counter (2] .Label) ,NULL) ;

Counter(2].Line=Counter(1].Line;

Counter[2].Val pos=Counter(1l].vVal_pos;

strepy{(Counter[l).Label, Counter (0) .Label});
XtVaSetValues (disp_br2,XmNlabelString,

XmStringCreateSimple (Counter(l}.Label),NULL) ;
Counter (1} .Line=Counter [0} .Line;
Counter{1}.Val_pos=Caunter{0].Val_pos;

strcpy (Counter[(] .Label, "Traps") :

XtvaSetvValues {disp_btl.XmNlabelString.
XmStringCreateSimple (Counter [0} .Label),NULL) ;

Counter (0] .Line=14;

Counter[0).Val_pos=1;

/* This routine execute whenever user préesses "TTY
Char In" button on the system countexr window. */

void

chg_labdé (w, clienc_data, call_data)

Widget w;

X=Pointer client_data;

A-Pointex call_data:

i

i€(Hflag)
{

con_help_disp (w);
recurn;

i€ ¢( {Counter (0] .Line-:20)&&{Counter{0).Val pos==1}
(Counter{l] .Line->20)4&&{(Counteril].val pos==1}
(Counter |2} .Line==20)&&(Counter|2).Va:_pos==1) )
return;

strepy (Countex (2] .Label,Counter(1].Label);
XtVaSetvalues {disp_brl, XmNlabelString,
AmStringCreateSimple (Counter 2] . Tabel) , NULL) ;
Counter(2] .Line=Counter{l].Line;
Counter(2].val_pos=Counter(l).val pos;

strepy(Counter{l).babel, Counter [0} .Label);
YrVaSetValues {disp_bt2,XmNlabelString,
¥mStringCreateSimple (Counter|[1].label)  NULL) ;
Councer{l] .Line=Counter (0] .Line:
Councer(l] .Val_pos=Counter({0].Val_pos;

strepy{Counter|0).Label, "TTY Char In"):
XtVaSetValues (disp_btl,XmNlabelString,
¥mStringCreateSimple (Counter|Gf.lLahel), NULL):
Counter[0] .Line=20;
Counter{0] .val_pos=1;



void

chg_labd7{w, client_d~-a, call_data)
@idget w;

XtPointer client_data;

XtPointi-y call_data;

{

if(HElag)
{
con_help_disp(w);
return;
}
£t {Counter (0] .Line==21)&k (Counter{0).val_poa=

=1) |
(Counter[i].Line==2l)&&(Counter(l).Val_pos==1)1
(Counter|[2].Line==21}&&{Councer{2).Val_pos==1)

rewurn;

/* This routine execute whenever ugar presras

Chaxr Out” button on *he system counter window.

)

strcpy{Counter 2] .Label,Counter (1) .Label);
XtVaSetValues (disp_bt3, XmNlabelString,
XmStringCreateSimple(Counter (2] .. abel),NULL);
Counter[2].Line=Counter([1l].Line;
Counzer{2]}.val_pos=Counter(l)].Val_pos;

strepy(Counter 1] .Label, Counter (0} .Label);

XtVaSetValues (disp_bt2,XmNlabelScring,
¥mStringCreateSimple(Counter|il.Label),NULL) ;

Counter(l}{.Line=zCounterl|0].Line;

Counter[l)].Val_pos=Counter(0].Val_pos;

strepy{Counter [0} .Label, "TTY Char Out“};
XtvVaSetrValues (disp_btl, AmNlabelString,
xmScringCreateSimple (Counter (C) .Label),NULL) ;

Counter [0} .Line=21:
Counter (0] .Val_pos=l;

volid

chg_labd8iw, client_data, call_datal

tidget w;
XtPyuinrer clienc_data;
XtPoinrer call_data;

{

if(HEflag)

{
con_help_displw):
recurn;

/* This routine execute whenever user presses
*VForks" putton on the system counter window.

i (Counter(0) .Line==16)&&{Counter[0).vVal_pos==1) ||

{Counter(1].Line==16) && (Counter (1j.val_pos

10!

(Counter (2] .Line==16) && (Countex{2 .Vai_pos==1) )

return;

strepy{Counter(2).Label,Counter(1l].Label);
¥YtVaSerValues(disp_btl, XmNlabelString,

XmStringCreateSimple (Counter[2z].Label) ,NULL};
Counter{2) .Line=Counter(1l] .Line;
Counter[2].val_pos=Counter{1l].Val_pos;

s:rcpylCounter [1] .Label,Counter[Q].Label) :
¥tVasetValues (disp_bt2, XmNlabelSrring,

¥mStringCreateSimple {Counter|l].Label] MULL) ¢
Counrcer (1),.Line=Countex[0] .Line;
rounter [1].Val_po=s=Counter (0] .Val_pos;

strepy (Counter [0] .Label, "VForks*);
%ivaSecValues {disp._btl, XmNlabclStering,
XmStxingCreateSimple (Counter ||, Labw ) NILLI;

ronnter [0] . Line=l6;
Counter[0} .Val_pos=l;

107
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File: store_counter </

/ll'lll-nta---ua-.--no-.--...-‘i,'n'..--.,'.y-;-v.-"-g..v.---'ﬁwua-n/

/* This routine is used to £ill the array with
system counter va'.ies Lo present on 'he graph.
Variable line is used for scre~n line number.
Variables Vlst and V2nd represent first and 27
values on the curses screen. This rourine sample 20

values. °*/

void store itlint line,int Vist,int vV2nd)

{
int k;

/* Determine whirh screen lipe’s values is going teo

store. °“/

swizch(line)

{

case 0: /~ For line 0. */
vc[0] .VFirsrt idn0)=Visc; /-Store 1% value in structure.”/
ve[0).v2nd[idno+ -]1=v2nd; /*Store 2™ value in structure. -/
if(1dn0 > 20) /* store 20 values. "/
{
for(k=0;%<=19;k++)
{ /* Adjust the array of structures. */
ve[0) . VFirst(k)=vc(0] .VFirst{k+1]):
ve(0).v2ndlk]l=vc (0] .V2nd(k+1);

}

1dn0=20; /™ Set array index to value 20. */
}
break;
case 1: /* For line 1. */

vcil].VFirst(idnl)=Vist;
ve(1].V2nd{idnl++]=V2nd;
if(idnl > 20)

f for(k=0;k<=19;k++)
( ve{l).VFirst[k]=vc{l].VFirsc(k+1]):
ve{i).v2nd(k)=ve(l).Vv2nd[k~1];
1dnl=20:
greak:
case 2: /* For line 2, */

vc(2] . VFirst(idn2]=Vilst;
ve{2].V2nd[idn2++]=V2nd;
1f({idn2 > 20)

( for (k=0;k<=19;ke+}
( vc(Z).VPirstlkl=ve(2) . .VFirstlk-1}:
ve[2).V2ndfk)=ve[2].VvZndik+1];
idn2=20;
Lreak;
case 3: /* For line 3. */

vc([3).VFirsr{idn3]=Vlse;
ve(3).v2nd!lidn3~~)=V2nd;
if{idn3 > 20)

: for{k=0;k<=19;k~~}
( ve{3]).VFirst(k)=vec([3].VFirst [ke1];
ve[3).V2nd[k)=vel3].V2ndik-11]:
idn3=20:
greak;
case 4: /" For line 4. 7/

vc|4).VFirst{idn4)=Vlst;
vcl4).V2ndfidiid~+)=v2nd;
if(idnd > 20)

{
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for{koJ;k<=19:k++)

{
vel[d) . VFirst(k]-vc(4].VFirsn|kel];
veld).v2nd(k)=vcl4d] .Vv2nd{k~1i);

)
idnd - 20
)
break:;

case 5: /* For line ~. ¢/
ve{5].VFirst[idn5)=Vlst;
ve{5).v2nd(idn5+~+)=v2nd;

tf{idn5 > 20)

: for{k—N;k<=19;k++)
( vc(5) .VFirst(k)=vc[S) .VFirst(k-1];
ve(5).v2nd{k]=ve[S].v2nd(k-1);
idn5=20;
;reak;
case 6: /* For line 6. */

vc{6) . VFirst|idn6|=Vist;
ve({6).V2nd|idné++]=V2nd;
if{idn6 > 20)
(
forik=0;k<=13;k++)
{
vc{B).VFirst(k)=vec{6) .VFixst(k-1];
vel6].V2ndikl=vel|6).V2nd(k~1);

}
1dn6=20;
}
break;

case 7: /% For line 7. </
vel[7).VFirst|idn7}=Vist;
wc{7).v2nd|idn7++]=V2nd;

1f(1dn?7 > 20)

( for (k=0;%k<=19;:k++)
( vcil) . VFixsc(k]l=vc|[7]).VFirst tk-17];
ve{7).V2nd(k)=vc(7}.V2nd|[k~1,:
;dn7=20:
greak;
case §: /* For line 8. */

ve(8) .VFirst[idn8)=V1sc;
ve(8).v2ndlidnB8+r+]=V2nd;
iftiang > 20)

( for({k=0;k<=19;k++)
( ve[8).VFirse[X]=vec[8).VFirstik+11;
vel[8] .v2nd(k]=vc(8).V2ndix+1];
1dn8=20:
éreak;
case 9: /= For lime D. =/

ve[9).VPirsz(idn9)=Vlst;
ve(9),v2nd!lidng -+»1=V2nd;
if{idn9 > 20)

( tori{k=0;k<=19;k+¢)
( vel9) . VPirstlk]|=vec({9).VFirseik-1 ;
vel9).v2nd(k)=ve{9).V2n{ks1,;
1dn9=20:
;reak;

rase 10: /% For line )C. */
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vell0).VFirst(idnl_, -Visk;
vell0).v2nd(idnl0-+}=v2nd;
iftidnlo > 20)

for(k=D;k<=19:k~¢)
{

vc|l0).VPirst([kl=vec([17) . .VFirstlk+1};
ve[10).v2ndik)=vc(10),V2nd[k+1);

}
fdanio=2: ;
)
break:

case 11: /* For line 11. */
vc[ll].VFicrst(idnll]=Vist;
ve(ll].v2ndlidnlle+]=V2nd;
if(idnll > 20}
{

fox(k=0;k<=19;k+¢)

( ve{tl).VPirscik]=ve{ll].VFirstlke¢l]);
ve{ii).v2ndlkx)=vec(11).V2ndlk«1);
idnll:ZO:
éreak:
case 12: /* For line 12. */

ve[i2]) . .VFirsc(idnl2)=Vlse;
vell12).v2ndf{idnl2++]=V2nd:
1f(idnl2 > 20)
{

for(k=0; k<=19:k++)

( vefl2) . VFirst[k]j=vc([12).VFirst(k-1]:
vcll2).v2nd(X}=vec[12].V2nd(ksl);
idn12=20;
éreak:
case 13: /* For line 13. */

v [13).VFirst{idnl13)=vlst;
ve[13).v2nd(idn13++) =V2nd;

ﬁ‘lidnl} > 20)
' for {k=0;k<=19:%=)
( ve([13).VFirat(k]=vc({l13) . VFixst|kel);
ve(13).v2nd[k)=vc|l13).v2nd{k«1];
ldn13=20:

break;

case 14: /" For line 14. */
vell4).VFirst[idnld]=Vist;
vc(14].v2nd(idn)ld++]=v2nd;
if(idrnl4 > 20)
{

for{k=0;k<=19;k+¢+}

( vcll4).VFirst(k)=vc(1l4].VFirsr{k-1);
ve(la].v2ndlk]=vc(14].V2ndlkel):
idn14=20;
éreak;
case 15: /* For lime _5. */

ve 15 .VFirst[idnisS)=vlsc;
ve[15).v2nd[idn15++]=V2nd;
LF{idn1S > 20)
:
for (k=0;k<=19;k++)
{
ve{l5) . VFirsr'k]=ve[15) . VFirst[k-1]);
vel[ls).v2ndlkl=vel(1S) . vznd{k~1]:



break;

case 16: /* For line 16. */
ve(l6).VFirst: idnlé)l=Viay;
vc(l6].v2nd[idnlé~+]=V2nd:

if(idnlé > 29)

{ for (k=0;k<=19;kv¢)}
{ ve[l6).VFirst{kl=vc([l€) .VFirst(kei.;
c{15).v2ndlk)=ve{.6).V2nd(k-1l;;
3dnl6=20;
&reak:
case 17: /* For line 17. */

veil71.VFirst idnl7}=Vlst;
vell7).v2nd(idnl7++3=v2nd;
if (idnl17 > 20)

( for (k=0:k<=19;%k++)
( vc(17).VFirse(k)=ve(17) . .VFire' [k~ ;
ve{17).v2ndlk]=vec(17].V2nd(k+15;
‘ idn17=20:
éreak:
case 18: /* For lime 18. =/

ve(l8].VFirsc(idnl8}=Vlsk;
ve[l8).veand[idnl8~+]=V2nd;
if(idnl8 > 20)
{

for (k=0:k<=19;k++)

( ve[18]).VFirst({k]=vc(1l8) .VFirsc[k~1]:
vc[18).v2nd(kl=vc{18).v2nd[k+l]:
. zdn18:20;
éreak:
case 1&. /* For line 19. =/

vellG! . VFirst[idnl9]=Viat;
ve[19].vzZnd(idnd9-+]=V2nd;
if(idnl9 > 20)
{

for(k=0;k<=18;k++)

: ve{l9} . VFirst(kl=vc(19] . .VFirstik«1]:
ve{l9).v2ndik]=velld] . v2ndlk+1j;
i idle:ZO:
g:eak;
case 20: /* For line 20. */

vel20] WEirst[1dn201=Vlst;
ve[26].V2nd(idn20+-+)=V2nd;
1£(1dr20 > 20)

( for (k=0;k<=18;k++]
( ve(20] .VFirst[kl=ve[27] . VFirst 2-1):
ve 20] .v2ndlk]l=ve{2Q].V2nd(k+1):
:dn20=20;
éreak;
case 21: /* For line 21. <~/

vo 4] LWFirst{idn21]=VlsL;
21 .v2nd{1dn21++)=V2nd;
1 > 20)

for(k=0:k<-"9;:k++)



( ve({2i).VFirstlk)=velzl] -VPrrscikel];
ve({21).v2ndik]-vc(21l].V2naik-1);
. 2dn21=20;
éreak;
case 22: /* For iine 22. *‘/

vel22) . VFirselidn22) =Vist;
vc(22]).V2nd[idn22++}=V2nd;
if(idn22 > 23)
(
for (k=0;k<=19;k++)
{

vc[22).VFirsc{k)=ve[22] .VFirstiks+1l];

ve([22).V2ndlk]=ve{22).V2nd{k+1);
)
1dn22=20;
}
break;

case 23: /* For line 23. */
ve'23).VFirsc(iadn23j=vist;
ve 23).v2nd(idn23-+)=vV2nd;
1£{idn23 > 20)
{
for(k=0;k<=19;k++)
{

ve (23] .VFirst(k]=vc[23] .VPirstc(k+1];

vci23].V2ndik)=ve(23].v2ndlk+1};
)

idn23=20;
}
break;
) /% Switch end. */
)
/11"'70‘[" ------ n.t«o.ﬂk..t‘p-ctvfﬁoo-.ovo-"a-"v.aAnlr’l“‘a.t--'./

/- File: counter_window </
/lt"vv'r..l-A.AA----.,lua.lt.'&;iﬁﬁ""."-‘ﬁ'l’.»"..--ID'IDD‘OI"-AQ/
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void childllargc,argv)
int argc;
char *argv|];

{

Widgelt
Widget help, rowcnl, bren(§0]);

/* This ruutine executes as a child process of the
main program. The purpose of thia routine ia to
construct a system counter window, map it on the
screen, fork a child process to capture the gystem
counter values, take uger input, and display system
counter graphs. */

/* Declearation of widgets for system counter
window. */

form, frame_tm, frame_lb, formS, formb, draw;

Widget frame_scl, frame_sc?, frame_sc3,frl,fr2, fr3, frame_top, form top;

Widget Help_bttn;

/* Labels for system counter buttons.

char ~label_name'}={"Context SW","Deficit", "Dirty Memory",

"Uirty Page Recs","Disk K8",“Disk Transf“, "Execs",
“Fast Wait",-Forks", *Free Memory", "Free Page Recs",
"F§ Blk Reads", "FS Blk Writes", “FS Read Hit",

"FS Write Hiv~, “interrupts*, "Locks Used-,

“% Locks Used", "Messaqe Ops", "No. of Procs*.

"Page Faults", “Page Ins*, “Page Outs","Pages Paged In”

“Pages Paged Out*, "Pages Swapped In*,
“Fages Swapped Out”,

‘Runnable Procs*, "Running Procs", “Semaphore Ops",
'Sleeping Procs™, "Swap Ins"', “Swap Ouke",

“Swapped Procs*®,"System Calls*, "Total s5ys Time~,
"Total User Time",*Total Time~, "{otal Virtuai: Mem-,
“Traps”, "TTY Char In","TTY Char ouc", "YForks-};

"Procs FS io Wr*","Pro Phy io wWr*
"Raw Reads",“Raw Writes®, "Raw Read KB", "Raw Write ¥~

>/
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/* Grapnics context for drawing area used to dipiay
the system counter graphs. °/

XGCValues gcv;

GC qc;
/= Morif string type for button label. =/

XmString label _string.button_string(6C;;

XmString label_string_Maxl, label_string_Max2, label_string_Max3,

lab+1_string_Minl, label_string_Min2, label_string_Min3l;

XtAppContext app; /" Application context for system counter window. ~/

4Event event; /* User gererated events. */

int kk,i,ad=2;

int pidl,pid2; /* Process ID for child process. */

int GetDate=0; /* Flag te start child process. */

int counter_srart=D;

Cursoxr cursor; /* Cursor structure to change cursor ghape. “/

XSetwindowAttributes attrs; /* Window attribute’s structure. */

Font font; /* X window’s font structure I'» set different ront.
v

XmFoneList fonrlist: /* add different fonts to the font's lisc. */

initialize_graph!); /* Inirialize graph structures and counkters

stryuctures. ~/

/* create Motif string 4dava type by simple character
string to use as a widget labels. Toral 49 sysrem
counters buttons. */
for(kk=0:kxk<=48; kke+)
burton_string({kk]=XmStringCreateSimple{label_name{xki):

pidl=foxk{); /" Create a child process. */
if(pi1dl==0)
{
childl(): /™ Gather system counters data and send them through
pipe. */
)
else

{ /* Parent process. "/

/* Create root window by initialization of X window.
7
tapleve)l ctx = XtVaApplnitialize (&app, “Demes”,
NULL, 0, &argc, argv,
NULL, NULL});
/* Ger display ID of root windew. =/
dpy._crnr=XiDispiny(toplevel_ctr);

/* Create form widget as a child of roor winrtow. Al)
other widgets are the children of (his form. *)
form = XtVaCreateWidget[*main_window®, xmFormWidgerClass,

toplevel_ctr, /* Parent. */ ,
XmNfractionBase, 42, /* No. of row and column of the form. */
XmNwidcth, 830, XmNheight, €2 . /¥ Size of form. */
NULL) ;
/% Create a frame widget on the form widger 1o

contain the gystem counters buttons widgets. =/
frame_Lop = XtVaCreateManagedWidget{"frame rop", xmFrameWidgerClass,

form, /* Parent widget. “/
XmNshadowType, XmSHADOW ETCHED_OUT, /* Type of shadow to give 3D look. ~/
XmNtopAttachment, /* Attatche positions of frame with the form. »/

XTATTACH_POSITION, XmMtopPosition, O,

XmNbottomAttachment, YmATTACH_POSITION, XmNbotromPosition, 16,
XmNlefrAttachment, XMATTACH_POSITION,XmNlefcPosition, O,
XmNrightArtachment, XmATTACH PDSITION, XmNrightPorgition, 42,NULL);

7* Create form for system counters buttans.
form_top = XtVaCrea eManagedilidget({“form_top",

xmFormWidgetClass, frare_top, /* Parent. */
XmNfractionBase, 20, /* No. of row and column of the form. "/
XmNwidth, 810, XmNheight, 10U0,NULL);

/* Create row and column widger for the bas,s af all
the sysStem counters puttons. =,

rowcol = XtVaCrea:ieManaaedW.dget{*rowcol*,

xmRowColumnWicdgetCiass, Lorm_top, /* Parent.., "

XmNpacking, XMPACK CULUMN, /¥ Layovt style of al® buttons nn row <olurn widget.
*/
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XmNnumColumns, B, /* No. of columns. */

XmNorientation, XmVERTICAL, /* Butrons orientation. */
/" Attatche positions of row and column widget wlth
the form. “/

XmNCtopAttachment, XmATTACH_POSITION, XmNropPos:izioun, 0,

YXmNbottomAttachment, XmATTACH POSITION, XmNbotiomPosition, 17,

XmNleftAtrachment, XmATTACH_PUSITION,XmNleftPosition, 0,

XmNrightArtachment, XmATTACH_POSITION, XmNrightPosition, 20,NULL);

/* Create a informavion label. =/
XtvaCreateManagedWidge: (*Click above buttons to display\nsystem counters.",
xmLabelWidgetClass, form_‘ ~p, /* Parer-. */

/* Attatche positions of label widget with the f.: 1.

-/

XmNtopAttachment, YmATTACH_POSITION, XmNtopPosition., 17,

XmNbottomAtrachment, XmATTACH_POSITION, XmNbottomPosition, 20,

XmNlefrAttachment, XmATTACH_POSITION,XmNleftPosition, 1,

XmNrighCAttachment., NmATTACH_POSITION,XmNrightPosition, 8,

XmNalignment, XmALIGNMENT_BEC INNING, /* Text on the label 1s left justified. *°/
NULL) ;

/* Create a information label. =/
XtVaCreateManagedWidgetr ["Press Alt+Tab to go backinto Main window.*®,

xmlabelt/idgetClass, form_rop, /* Parent. */
/* Artatche positions of labe) widget with the form.
-/

XmNEopAttachment, XmATTACH_POSITION,XmNcopPosition, 17,

AmNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 20,

XmNlefrAttachment, XmATTACH_POSITION, XmNleftPosition. 15,

XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 20,

XmNalignment, XmALIGNMENT_BEGINNING, /* Text on the label is left jusrified. */
NULL) ;

/* Create a context sensiltive help buteon. */
Help_bten=XtVaCreaceManagediidget ("Context Sensitive Help~,
xquPushButtonWidgutClass, form_top, /* Pareat. *)
/* Artatche positions of hutton widget with the form. */
XmNcopAttachment, XmATTACH_POSITION,XmNtopPosition, 17,
XmNbottamAttachment, XmATTACH_POSITION, XmNbottomPosition, 20,
XmNlefrAttachment, XmATTACH_POSITION, XmNlefrPosition, 8,
XmNrightAtccachment, XmATTACH_POSITION,XmNrightPosition, 12,NULL);

/* Set the background color of context sengilive
help button to yellow. */
XtVaSetValues (Kelp_bton. XtVe 'yy«dArg, XmNbackground, XmRString, "Yellow*,7,NULL) ;

/* Set call back routine for contexrt sensitive help
button. Call back routine is KHelp_bttn. */
XtAddCallback (Help_bcreon, XmNactivateCallback, ¢on_help, NULL) ;

/* Create push buttona for systrm counters. */
for (kk=0;kk<=48;kk++){ .
bton|[kk}=XtVaCreateManagedwWidger ("putton”,»xmPushButtonWidgatClass, rowcol,

XmNlabelScring, but'.n_stringikk], /* Labels for push buttors. *°
XmNalignmernt, XmALIGNMENT CENTER, /" Text on the label is ccnrey Justifict. +»
NULL) ;

/* Bet the background coloxr of system ¢ unter
butcons to green. °*/

XtVaServalues (brtnfkk], XtvVaTypedArg, XmNbackground, AmRString, “green®, 6,NULL) ;

)

for (kk=0:kk<=48; kk+~}

XtVaSetValues{brtnlkk]), XmdMucerOata. kk, NULL);
/* Destroy Motif string data because we dan't need
it any more. I'. cousume lot of memory., °/

/* Setr user data for each push bunton. -/

For (kk=C; kk<=48;kk+ ¢}

XmStringFree(button_srring xz);
/* Set call back routines for each push buttarn,
These call back routines execute whenaver rhe
presses any systen counter button. The rumber
putton of conrext switches is 0 arnd for Vio:k
48. */

tvatelCallback, chg_lab0, NULL) ;

telfallback,chg_labl , NULL) ;

s 1 1back, chg_labZ,NULL) ;

: eCallback, chg_lab3, NULL) ;

XcaddCallback (brinl4), “mMar i vateCallback,chg_lab4,NULL) ;

XrAddCallback{btrn[3}, imiac Calipack,cng_lab5,NULL) ;

XcAddcCallbackibtralb|, ¥miac ivareCal lback, chg_labé, NULL) ;

XtAddCallback(bttn [l
XtAddCallback({btunil|. X
Xt.AddCallback{brrn[d] , X
Xcaddcallback (btta[3l,
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XcAddCallbacklbttn[7l,XmNaCtivateCallback.chg_lab7,NULL):
XtAddCallback (bren(8], XmNacrivateCallback, chg_lab3,NULL) ;
XtAddCallback(brin(9], XmNactivareCallback, chg_lab9, NULL) ;
XtAddCallback (btin[10], XmNactivateCallback, chg_lablO,NULL) ;
XtAddCallback(bttn(ll),XmNactivateCallback, chg_labll,NULL) ;
XtAddCallback(brtn(12], XmNactivateCallback,chg_labl2,NULL);
XtAddCallback(brtn(13],XmNactivateCallback,chg_iab) «,N:LL};
XtAddCallback (bten{14), XmNactivateCallback, chg_lapl4, NULL) ;
XrAddCallback (brtn{15], ¥rNactivateCa; ' back,chg_labl5,NULL};
XtaddCallback (bren([1€], XmNacrivateCallback, chg_iabl6, NULL) ;
XtaddCallback (brtn|17),XmNactivateCal lback, chg_labl7,NULL) ;
XtAddCallback(bten(18}, XmNactivateCa)lback, chg_labl8,NULL} ;
XrAddCallback (brtn(19), XmNactivateCa. .back,chg_labl9, NULL) ;
XtAddCallpback (pten(20), XmNactivaterallback, chg_lab20,NULL) ;
XthAddCallback(bttn(2l]),XmNactivateCallback,chg_lab2l,NULL) ;
XtAddCallback{brtn(22],XmNactivateCallback,chg_lab22, NULL) ;
XtAddCallback (brtn(213], XmNactivakeCallback,chg_lab23,NULL) ;
XthddCallbackibrtn{24], XmNactivateCallback,chg_iab24,NULL);
XctaddCallbacktbrrn(25], XmNacrivatrallback, chg_iab2S,NULL) ;
XtAddCallback({btin(26], XmNacrivateCallback,chg_lab26,NULL) ;
XtAddCallback(bttn{27]. XmNactivateCallback, chg_lab27,NULL) ;
XtAddCallback{bttn|28], XmNactivateCallback, chg_lab28, NULL);
XtAddCallback{btcn{2%),6 XmNactivateCallback,chg_lab29,NULL) ;
XtAddCallback({bten{30],XmNactivateCallback,chg_lab30,NULL) :
XtaddCallback(brtn{3l), XmMactivar eCallback,chg_labil, NULL) ;
XtAddCallback (bttn(32], XmNact ivateCaliback,chg_lab32,NULL) :
XtAddCallback (bten(33) . XmNactivarteCallback,chg_lab33,NULL) ;
XtAddCallback(bten(34),X¥mNactivateCallback,chg_lab34,NULL);
XcAddCallback(brtn(35), XmNactivateCallback,chg_1ab35,NULL) ;
XtAddCallback(brn{36], XmNactivareCallback,chg_labl6,NULL) ;
XtAddCallback (bren{37},XmNactivateCallback,chg_lab37,NULL) :
XrAddCallback (brun([38], XmNactivateCallback,chg_lab3§,NULL) ;
XrAddCallback (brttn{39), XmNactivateCallback, chg_labl$,NULL) ;
XrcaddCallback{btrn(40), XmNactivateCallback,chg_lab40,NULL):
XtAddCallback(bren{4l), XmNacrivateCallback,chg_labdl ,NULL):
XtAddCallback{btrn(42), XaWactivateCallback,chg_labd2,6 NULL) ;
XtAdacCallback(bten{43), XmNactivareCallback, chg_lab43, NULL} ;
XtAddCallback(bttn(44],XmNactivateCallback,chg_labdd, NULL) ;
XtAddCallback (bttn{4S], XmNactivareCallback,chg_lab4d5,NULL) ;
XtAddCallback(bten(4¢ . ,XmNactivareCallback,chg_labé6,NULL) ;
XtAddCallback (bren(47],XmNact i vateCallback,chg_labd7,NULL) ;
XtRAddCallback (bttn(48), XmNactrivateCallback, chg_labdg,NULL) ;
/* Create frame around form widgexz. */
frame_tm = XtVaCreateManagedWidger{-frame-,
xmFramewidgetClass, form, /* Paxent. */
XmNshadowType, XmSHADMW_BETCHED OUT, /* Create shadow around the frame. */
/* Attatche pos:tions of frame widget with rthe form.
v
¥mNropAttachment, XmATTACH_POSITION, X mNtopPosition, 16,
XmNbottomAttachment, XmATTACH, POSITION, XmNbortomPosition, 37,
XnNlefrAttachment, XnATTACH_POSITION,AmNleftPosition, 1,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 41,NULL)

/* Create frame widget for thrcn burtrons ar the
bottom of window. */

frame_lb = XtVaCreateManagedWidget (" Zrame”,

xmFrameWidgetClass, form, /% Parent. */

XmiNshadowType, KXmSHADOW ETCHED_OUT.  f* Create shadow around the frame. */

/* Actatche positions of frame w.dger wich the form. */

XmNtopAttachment, XmATTACH_POSITION, XmNtopPusition, 37,

XmNbottomAttachment, XmATTACH_ POSITYON, XmNbottomPosition, 42,

XmNlefrAtctachment, XmATTACH_POSTTION, XmNlefrPosition, 1,

XmNyightAtcachment, XmATTACH FOSITION, XmNrightPosition, 41,NULL);
/* Create form widget to place boktom tiree push
buttons. =/

form5 = XtVaCreateWidget("m_win",
xnFormWidgetClass, frame_lb, /* Parent. */
XmNfractionBase, 40
YmNwidth, 10, XmNhetght, 10,NULL):
/* Initialize the system counrer styuchure. ~/
Counter (0) .Line=0; /* Initial screen line number. "/
Counrer(l).Line=0;
Courter{2).Line=0;
Counrer[0).val_pos=); /* Initial screen data values. */
Counter(1l).Val_pos=2;
Counter(2).vVal_pos=3;
/* Create infnymarion label apout bottom three
bu* ~ons. */
XtVaCreateManagedWidgetr i °("} 1 -k aucwve buctons to display history graph fer selected sys:em
counter.”,
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xmLlabelVWidgetClass, forms, /* Parent Widget °/
/* Arrtatche positions of label widget with the form.
v/

XmNtopAttachment, YmATTACH_POSITION, XmNtopPosition, 32,

XmNbotrtomAttachmert, XmATTACH_POSITION, XmNboctomPogition, 4°

XmNleftAttachment, XmATTACH_POSITION,XmNleftPositior, 9,

XmNrighcAttachment, XmAT 'ACH_POSITION, ¥mNrightPosition, 39,

XmNalignment, XmALIGNMENT SEGINNING, NULL) ;

/% Label string for firs!' default system counter. -/
gtrcpy (Counter [0).Label, "Toral User Time"};
label_string=XmStringCreateSimple (Counter|0].Label);

/* Create first Qefault push button for systam

counter and garph. ~/
disp_btl=XtVaCreateManagedWidget (“History",

xmPushButtonWidgerClass, formb5, /* Parent widget. °*/

XmNlabelString, label_string, /" Label string for the push button. */
/* Attatche pesitions of push button wldget wicttl the
torm. >/

XmNtopAttachment, XmATTACH_POSITION, XmNtopPosition, 10,
XmNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 29,
XmNlefrAttachment, XmATTACH_POSITION,XmNlefrPosition, 3,
XmNrightActachment, XmATTACH_POSITION, XmNrightPosition, 11,NULL):

/* Set the background color of the push bur'»sn to

green. */

XtVaSetValues (disp_btl, XtVaTypedArg, XeNbackground, XmRString, “green”, 6, NULL) ;

/* Set the user data of the push button, */
XtvaSetValues (disy_bcl, XxmNuserData, 0, NULL) ;

/* Set the call back routine for the push button.

Call baek routine 1ls show_star. </

XtAddCallback {disp_btl, XmNacrivateCallback, show_stat,NULL);

/* Label string for 2nd default system cotutar, */
strcpylCouncer{l)} .Label, "Dirty Page Recs*);
label_string=XmStringCreateSimple(Counter(l] .Label);

/” Create 2nd default push button for system counter

and garph. “/
disp_bt2=XrvVaCreateManagedwidget ("History-,

xmPushButtonWidgetClass, form5, /* Parent widget. */

XmNlabelString, label_string. /* Label string for the push button. */
/= Attatche positions of push button widget with the
form. v/

XmNtopAttachment, XmATTACH_POSITION,XmNtopPosition., 10,
XmNbotromAttachment, XmATTACH_POSITION,XmNbottomPosition, 29,
XmNlefrAttachment, XmATTACH _PNSITION,XmNleftPosition, 16,
XmNrightAttachment, XmATTACH_i'OSIi10N,XmNrightPosition, 24,NULL);
/% Set the background color of the push buc on to
green. */
XtVaSetValues (disp_bt2, XtVaTypedarg. XiWpackground, XmRString, "green™, § ,NULL) ;
/* Set the user dataz of Lhe pu:3h butkton. */
XtVaSetValues (disp_bt2, XmNuserpData, !, NULL} ;
/* Set the call back routlne for the push but'on.
Call back rourine is show_satat. */
XtAddCallback(disp_bc2, XmNackivates'allback, show, _stat,NULL); y

/* Label atring for 3rd default system counter. *;
strepy (Counter (2] .Lapel, "Semapi. re :ns*);
label_string=XmSiringCreatesimple (Counter (2] .Label}:

/" Create 3rd default push button for system couiio:

arid garph. */
disp_br3=XtvVaCreateManagedWidget ("~istory",
xmPushButtonWidgerClass, form%, /* parent widget. </
XmNlabelString, label_string, /* Label string. */
XmNtopAttachment, XmMATTACH_PGSITION, XmNtopPosition, 10,
XmiNbottomAt tachment, XmATTACH FOSITION, XmNbottomPosition, 29,
XmNleftrAttachment, XmATTACH_ POSITION, XmMlefrPosicion, 29,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 37,NULL):

/* Free up the unused string. */
XmStringFree(label_srrigq);

/* Set the background color of the push butten

green. */
XtVaSetValues{disp_bt]l, XtVaTypedarg. imNoackground, XmRScring, “green”, 6,NULL) ;

/* Set the user datea ol the push bufrton. */
XrVaSetValues(8isp_btd, XmNuserData, -, NULL,
/" Set the call back rourine for the push bur'on,
(21l]l back routine is show_star. */
XrAddCallback(disp_btl,XmMact vat=Caliback, show_stat, NULL)
/" Create form widget Lo contain scale widgets @
dispiay systam counter valiues. v/
formé = XtVaCreateWidger (*m_win
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xwPormWidgerClass, frame_tm,

XmhNfractionBase, 110,

XmNwidth, 200, XmNheight, 10, NULL);
/" Create first frame widget to contain firszt scale
widgetr. */

frame_scl = XtVaCreateManagedvidget ("frame-,

xan‘ramevidgetClass, formsb, /' Parent */

XmNshadowType, RXmMSHADOV_ETCHED_OUT, /* Shadow type fcr frame widgst. */
/* Attatche positions of thig widget with the parent
widgetr. ~*

XmNtophttachment, YmMATTACH_POSITION, XmNtopPosition. 0.

XmNbottomAttachment, XmATTACH_POSITION, ¥mNbottomPosit:on, 110,

XmNlefrAttachment, XmATTACH_POSITION, XmNleftPosirion, 0,

XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 27,

XmiNborderWideh, 4, /" Width of frame’s border. */

NULL) ;
/* Create 2nd frame widget to contain 2nd scaeie
widget. */

frame_sc¢2 = XtVaCreateManagedwidgert (”frame:-,

xanFrameWidgecClass, formhb, /* Parent. */

XmNshadowType, XmSHADOW_ETCHED_IN, /*” Shadow type for frame widget. */

/* Attatche positions of this widget with the parent widget. */
XmNEopAttachment, XmATTACH_POSITION, XmNtcpPosition, O,
XmNbottomArtachment, XmATTACH_POSITION, XmNbottomPosition, 110,
XmN)eftAttachment, XmATTACH_POSITION, XmhleftPosition, 37,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 74, NULL);
/* Create 3xrd frame widget to contain 3rd scale

widget. */
frame_scl = XtVacCreateManagedWidget (" frame-,
xmFrameWidgetClass, formé, /* Parent */
XmNshadowType, XmSHADOW_ETCHED_IN, /* Shadow rLype for frame widget. */

/* Attatche positions of this widget with the parent widget. =/
XmNtopAttachment, XMATTACH_POSITION, XmNtopPosition, O,
XmNbottomA: tachment, YmATTACH_POSITION, XmNbottomPosition, 110,
XmNleftAttachment, XmMATTACH_POSITION, XmNleftPosition, 74,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 110,
XmNborderWidth, 4, /* Widch of frame’s border. "/
NULL} ;
/* Create form widget for first scale widget. */
fr1 = XtVaCreateManagedWidget ("m_win®,

xmFormWidgetClass, frame_sci, /* Parenc. =/
XmNfractionBase, 50,

XmNwidrh, 100, XmNheight, S0, 1~ Ylze of widget. “/
NULL) ;

/* Create form widget for 2nd acale widget. ° &
fr2 = XtVaCreataeManagedWidget (*m_win®

xmFormWidgetClass, frame_sc2, /* Parenc, */
xmNfractionBase, 50,

KoNwidth, 100, XmNheight, SO0, /* Slze of widget. </
NULL) ;

/* Create form widget fox 3rd scale widger. *°/
frl = XrVaCreateManagedWidgec("m_w:n",

xmFormWidgetClass, frame_sc3, /* Parent. */
XmNfractionBase, 50,

AnNwidch. 100, XmNheight, 50, /" Size of widget. */
NULL) ;

/* Create first system countar scale widget and
artach it to the form ‘frl’. */
scale_ctf{l] = XtvVaCreateManagedwidgerl |"scale”,
xmScaleWidgetClass, frl, /* Parent. */
XcVaTypedArg, XmNtitleString, XmRScr.ng, “*,3, /* Scale name. =/
XrmNmaximum, 2000, /" Maximun default value of scale widget. */
XINmAn Lmuam, Q, /* Minimum default value of scale widger. */
XmNvalue, 0, /* In‘tial value of scale widget. =/
XmNsrowValve, True, /* Yalue Qisplay on the scale widget. */
XmNscaleWidch, 25, /° Scale width. */
/* Attatche posirtions of this scale with the paren:
widgar., */
XmNtopAttachment, XmATTACH_POSITION, XmdtopPosition, 0,
XmNbotiomAttachment, XmATTACH_POSITION, XmNbottomPosit ion, 50,
XmN]lefrAttachment, XmATTACH_POSITICH., XmMlefrPosition, 27,
XmNrightAttachment, XwATTACH_POSITION, ArNrightPosition, 40, NULL):
/° Creare label for maximum value Zor scale widgel.

XrvaCreateManagedWidget (*Max: -
xmLabelWidgetClass, frl, .t Barent. */

‘- Arrarch» positions af this label with the parent
er v/

ITopPoaition, O,

KmNtopALtachment, XmATTACH_POSIT IONM,
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XmNDbottomAttachment, XmA.TACH_POSITION, XmNbottomPositiono, 4.
XmNlefrActachment, XmATTACH_POSITION, XmNlef:Position, 1,
XmN7ightAttachment, XmATTACH_POSITION, XmNrightPosition, &, NULL):

/* Create label for maximum defauvlt value. */

label_string_Maxl=XmStringCreateSimple("22300");

1b _m)=XtVaCreareManagedwldger { "max"*,

xrLabelWidgecClass, frl, /* Parent. */

XmNlabelString, label_string Maxl, /" String for label. </
/* Attatche positions of this labe: with the parant
widaet. */

XmNtopAttachment, XmATTACH_PCSITION, XmN:-spPosition, O,

XmNbottomAttachment, XmATTACH_POSITION, XmNbortomPosition, 4,

XWNlefrAttachment, XmATTACH _POSITION, XmNleftPosition, 7,

XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 14, NULL);
/* Free up the motif string because it is no longer
in use. */

XmStringFree(label_string_ Maxl)
/* Create label for minimum value for scale widget.
“/

XtvVaCreateManagedWidger {(“Min: ",

xmlLabelWidgetClass, fri, /* Parent. */

/> Attartche positiens of this label with the parent widget. */

XeNtopAttachment, XmATTACH_POSITION, XmNtopPosition, 46,

XmNbortomAtcachment, XmATTACH POSITION, XmNbottomPosition, S0,

XmNleftArtachment, XmATTACH_POSTITION, XmNleftPosition, 1,

XoNrightAttachment, XmATTACA_POSITION, XmNrightPositionm, &, NULL);
/* Create label for minimum default value. */

label_string Minl=XmSctringCreateSimple (~0");

XtVaCreateManagedWidget {"min",

sxanLabelWidgetClass, fril, /* Parent. */

XmNlabelString, label_string_Mini, /* String for label. */

/” Attatche positions of this label with the parent widget. */

XmNtopAttachment, XmATTACH_POSITION, XmNtopPosition, 46,

XmNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 50,

XmNleftAttachment, XmATTACH_POSITION, XmNlefcPogition, 7,

XmNTrightAttachment, XmATTACH_POSITION, XmNrighrPosition, 14, NULL);
/* Free up the motif scring because i is no longer
in use. */

xmStringFree (label_string_Miol);

/* Create 2nd system countcer scale widget and attach
it v the form ‘fr2’. =/

scale_ct[3] = XtVaCreateManagedvi:lge: ("scale”, xmScaleWidgetCles=s, €r2,

XtVaTypedArg, XmNrirleString, Xmi3ering, "°,3, /* Scale name. */

XmNmax {oum, 2000, /* Maximun default valve of s~alce widget. =/
Xanivnd n i mura, 0, /° Minimum default value of scale widger . */
XmNvalue, 0, i* Initial value of scale widget. =/
XmNshowValue, True, /* Value d&isplay on the scale widget. °/
¥XmNscalewidch, 25, /* Scale width. <*/

/* Attacche positions of this scale w:ith the parent widget., -/
XmNtopAttachment, XmATTACH_POSITION, XmNtopPosition, O,
XmNbortomAtLactment, XMATTACH_POSIT.NN, XmibottomPosition, 50,
XmNleftActachment, XmATTACH POSITION, XmN!eftPosition, 25,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 40, NULL):
/* Create label for maximum value for scale widge’ .
“7
XtVaCreateManagedWidger (“Max:",
xmLabelWidgetClass, fr2, /= parent. */
/- Attatche posicions of this label with the parent
widget., </
XeNtopActachment, XmATTACH_POSITION, XmNtopPosition, 0,
YXmNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 4,
XmNleftAttachment, XmATTACH_POSIT'"N, XmNlertPosition, 1,
XmNrightAtcachment, XmATTACH_POSI” _ON, xXmMrightPosition, 6, NULL);
/7 Create label for maximum default value. */
label_string MaxZ2=XmStringCreateZ:mpie(*20007);
ib_m2=XtValreateManagedwWidget ("max",

xmLabe lWidgetClass, £r2, ‘T pParenr. */
XmNlabelString, label_string_MaxZ. '* Ztring for label. =/ _
Artateche pousitions of thix label wiin the parent

widgec. "/
XmNropAtrcachment, XmATTACH_POSITION, xmNtoopPosition, O,
XmNbot tomAttachment, XmATTACH_POSITTON, XmNbotkomPosSition, 4,
AmNlefrArtachment, XmATTACH_POSITION, Xm iLPosition, 7,
YmNTightAtrachment, XMATTACH_POSITION, ¥ ightPosition, 14, NULL);
es up the motif string because it is no longer
z. "/

AmStringFree (label _string Max2i



/* Create label for minimum value Eor scale widger.
-/
XtvaCreateManagedwidget ("Min: *,

xnLabelWidgerClass, fr2, /* Paxent. */
/* Attatche positions of this label with the parent
widget, </

XnNtopAttachment, YmATTACH_POSITION, XmNtopPosition, 46,
YreNbottomattachment, XmATTACH_POSITION, XmNbottomPosition. 50,
XrNlefrArtachment, XmATTACH_POSITION, XmNleftPosition, 1,
XmNrightAttachment, XmATTACH_POSITION, ¥mNrightPozitionm, 6, NU..0);

/* Crearte label for minimum defaulc value. </
label_string_Min2=XmStringCreateSimple(=0"):
XtVaCreateManagedwidgec (*min=,
xmLabelWidgetClass, fr2, /> Paremnt. "/
XmNlabelScring, label_string_Min2, /* String for label. =/
/* Attatche positions of this label with the parent widget. =~/
XmNtopAtcachment, XmATTACH_POSITION, XmNtopPosition, 46,
AmNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 50,
XoWNleftAttachment, XmATTACH_POSITION, XmNleftPosition, 7,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 14, NULL);

/* Free up the motif string because it is neo longer
in use. */
xmsSrringFree(label string_Min2);

/™ Create 3rd system counter scale widget and attach
it to the form ‘fr3’ =/

scale_ct|S] = XtValreateManagedWidger (“scale”, xmScaleWidgetClass, Er3d,
XtVaTypedArg, XmNtitleString, XmRStxirng, "',3, /* Scale name. */

XrNma x Lymam, 2000, /* Maximun default value of scale widger. */
XoNminimum, 0, /™ Minimum default value of scale widger. </
XmNva lue, 0, /* Initial value of scale widget. */
XmNshowValue, True, /* Value display on the acale widget. */
YmNscalewidch, 25, /* Scale widch. +/

/* Arctatche positions of this scale with the parent widget. */
XmNtopAttachment, XmATTACH_POSITION, XmNcopPosition, 0,
XNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 50,
XmNleftrAttachment, XmATTACH_POSITION, XmNleftPositiorn, 2§,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 40, NUl-.);

/* Create label for maximum valuc for scale widget.
«/

XtVaCreareManagedWidget{ “Max: ",

wombLabelilidgetClass, €r3, /* Parent. */

/* Attarche positions af this label with the parent widget. ¢/

XmNtophttachment, XmATTACH_POSITION, XmNtopPosition, O,

¥mNhotromittachment, XWATTACH_POSTTION, XmNbottomPosition, 4,

XamhNlefrAttachment, XmATTACH_POSITION, XmNleftPosition, 1,

YmiirightAttachment, XmATTACH_POSITION, XmNrightPosition, 6, NULL);

/* Create label for maximum daf.alL value. */
label string_Max3=XmStringCreateSimple (®"2000");
lb_m3=XtVaCreateManagedwidget (“max",

xmLabelWidgetClass, £r3, /* Parent. */

“mNlabel3tring, label_string_Max3, /* Scring for label. "/
/* Attatche positions ot rhis _abe)l with the parent
widget. */

XmNtopArcachment, XmATTACH_POSITION, XmNtopPosition, O,

XmAbottomattachment, XmATTACH_POSITION, XmNbottomPosition, 4,

XKeNlefrAtrachment, XmATTACH_POSITION, XmNleftPosition, 7,

¥mNrightArtachment, XmATTACH_POSITION, XuNrightPosition, 14, KULL::
/* Free up the merif strying b~rause it is no longer
in use. */

XmSrringFree(lapel_string_Max3};
/* Create label for mimimum value for scale widger:.
./

XtValreat sManagediidget (“Min: ",

xmLabeliidgerClass, fr3l, /* Parent. */
/* Attatche positions of th:z label with the parent
widget. */

AMNIopArtachment, XMATTACH_POSITION, XmNtopPosition, 4§,

XmNbattomatracnment, XmATTACH_POSITION, XmNLottomPosirico:., 40,
YmNiefrAtra-nment, XmATTACH_POSTITION, ¥mNleftPosition, 1Y,
XmNrighrArtachment, XMATTACH_POSITICN, XmNrightPosition, &, NULL),

/" Crea'.e label for minimum detaulz value. =/
\abel _string Mind=XmStringCreateSimple(=07);
=Managedvidger (*min",
xmlabelWidgetlass, frl, /* Parent. "/




120

XmNlabelString, label_scring_Min3, /" String for label. */

/®* Attatche positions of this label with the parent
widget. */

XuNtopAttachment, XmATTACH_POSITION, XmNtopPosition, 46,
XmNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 50,
XmNlefrActachment, XmATTACH_POSITION, XmNlefrPosition, 7,
XmNrightAttachment, XmATTACK_POSITION, XmNrightPosition, 14, NULL};

/* Free up the motif string because it ig no longer
in use. */

XmStringFree(label_string_ Min3};

/* Manage all widgets i maxe them appear on the
screen. °*/

XtManageChild(formb} ;

XcManageChilg(form5) ;

XtManageChild(form};

while(l) ! /* Wait for the user tp press the 'SYSTEM COUNTERS’

push button. ~/
read(counter_pipe(0], &counter_start,sizeof (counter_:‘arc));
1f (counter_start==25) /* If user presses rhe ‘SYSTEM COUNTERS‘ buccon then
exit. =/
break;

/* Realize the root window rn make it appears on the
screen. “/

XtRealizeWidget (toplevel_ctr);
GetData=4; /* Control word. */

/* Send the signal to the child process to start
gathering data about system counter3. */

write(pipe_getdaral|l),&GetData, sizeof (GerDaral )
foxr(s5:){ /* This loop waits for X events and then process

-

accordingly. */

1f(flag_cursoer==0){( /* 1f the cursor is in normal shape. */
flag_cursor=1;

/* Set cursor to watch shape. */
cursor=XCreateFontCursor (dpy._ctr,XC_watch) ;
attYs.CUrsSor=cursor;
XChangaWindowAttributes{dpy_ctr, XtWindow({toplevel_ctr),CHWCursor, &aters);
)

/* Update the system counter window by sending
exposure events to the X server. */
KmipdareDisplay{toplevel_ctr):
/* Select the interested X avenrs. Interested avoantr
are mouse button press and release and exposure
events. ¢/
it (XCheckMaskEvent (dpy_ctr, ButtonPressHMask | But'onReleaseMask |
ExposureMask, &event))
/* Dispatch the jinterested events to the X server.
v/

{ XtDispatchEvent (&event) ;
/* Display the system counters values on the scale
widgets. */

show_graph(};

if(flag_cursor==1){ /* If the cursox is in watch shape. */
flac cursor=2;

/* Set cursor back to normal rhape. ¢
artrs.cursor=None;
XChangeWindowAttriburtes (dpy_ctr,XtWindow({toplavel ctr),CWCurs-r, kattra);
3

/* End main events loop. */

/* Parent process. °/

/* child3 ends. */

/* This routine reads system counters data from
pipe, send by child process and displays on the
three scale widgets ot the =system counters window.
-/

void ghow graphf)

{

#define SET |
int flag-0;
int matchl,matchz, matchl;

static int fy counter=0:

itnt x_current current,y_£lag;

int X_previou Drevious;

int height_ current,width_curxentc;
int heignt previcus,width _previous;
int read_line op

int max,min,my_value;
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int read_fixst_value,read_2nd_value,read 3rd_value;/* Read values from pipe. */
char cur_s:{7];
char str_max{9);
float x1,y};
. . /- Default maximum values for sgystem's counter. */
static Iint mex_ctrl val=2000;
static int max_ctr2_val=2000;
static int max_cirl_val=2000;
GC gc;
read_firsr_value=-read_2nd_value=read_ 3rd_valie=0;
max=min=my_value=0;
read_line=0:
matchl=match2=marechl=0;

x1=20.0; /*1t system counter’s valuea acceed from 2000 then
the default value iy increases by 2 « of the maximum
value. */

yl=100.0;

/* Read screen line. */
read(pipe_cntrBi0),&kread_line,sizeof (read_line)};

/* Read first value from the screen. */
read(pipe_cntrB[0), &kread_first_value,sizeof (read_£first_value)};

/* Read 2nd value from the screan. "/
read{pipe_cntzl'{), &Ttead _2nd_value, sizeof {read_2nd_value));

/* Store first and second values. ¢/
Prev(read_line).PFirst=read_first_value;
Prev(read_line) -P2nd=read_2nd_value;

/* Store first and second values for th.~ graph. ¢/
store_it (read_line,read_first_value,read_2nd_value);

if (input_seiect==0)
{ /* Select the X evenrs for system counter window. */
input_select=1;
XSelectInput (dpy_ctr, XtWindow (toplevel ctr), ButtonPressMask|
ButtonReleaseMask | ExposureMask) ;
)
if(read_line==L
/* 1f line is zero then read 3’ value from curses
screen and then stoyxe it. */
read({pipe_rntr8{0),&read_23rd_value,sizeof (read_3rd_value));
Previread_.ine).P3rd=read_3rd_value;
)
/* 1% the read screen line is matched 1o the first
scale widget’'s structure value then i+t the raed
value to the first scale value. -/
if(read_line- Tounrer([0).Line)

{

1€ (Counter (7] . Val_pos==1) /* If the value is on position lst on the curses
screen. */

my_value=read_first_value; /* Use Eirst value. */

else if{Count r(d]).val_pos==2) /* If the valuae is on position 2nd on the curses
gcreen. */

my_value=read_2nd_value; /* Use 2nd value. ¢/

else if(CounterlJ,.Val_pos==3) /* If the value ia on position 3rd on the curses
screen. */

my_value=read_3rd_value; /* Use 3rd value. ™/

if¢ Umy_value <= 2009)L&(max_ctrl_val != 2000) )

{ /* Check the maximum value is in default range. */

max_ctrl_val=max=2000; /* If yes then asgsign defavlt maximum value. ¢/

/* Change the Maximum value tor first scale widget.
v/
sprintF(str_max, "%4” ,max};
KtVaSetvValues (lb_ml,XmNlabelString, XmStringCreateSlimple(str_max),NULL);
/* Set the maximum and minimam values on the gcale
widget. “/
XtVaSetvalues (scale_co, i),
XmNmax i oum, T
XmNminimum,

/Y Maximum value. */
/* Minimum value. */

XoeNvalue, /* Minimum valuve. */

NULL) :

}
/* If the counter value is greater than the defaulr
maximum value then add the 20% of the actwal value
tv the read counter value. -/

else if(my walue » max_ctrli_val}

{ .

max_ctri_val-( {(x!/yl)*my_value )+my_value: /* Adjust the maximum range. -

max=max_ctr! val:
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/7 Change the Maximum value for first scale widgert.

sprintf(str_max, “$d",max) ;
XtVaSetValues (1b_ml, XaNlabelString, Xm&-ringCreateSimple(str_m~ux),NULL);

/= Set the maximum and minimum values on the gcala

widget. "/
XtVaSetvalues(scale_ct .1,
Xmngximum, max, /% Maximum value. */
XmNminimum, min, /* Minimum value. "/
XmNva Lue, min, /* ¥inimum value. -/

NULL) ;
)
/* Display the actual valuec »n the scale widget. */
¥nScaleSetValue (scale_ct(l),my_value):
matchl=1; /" First value has been displayed. */
} /* countexr 0 ends. */
/* If the read screen line is matched to the 2nd
scale widger’s structure value then 3et read value
to 2nd scale value. -/
if(read_line==Counter[!}.Line)

if{Counter{l].vVal_pous==1) /* IE che value is on position lat on rha ~urses
screen. %/

my_value=read first_value; /* Use first value. */

else if(Counter{1].val_pos==2) /¢ If the value is on position 2nd on the curgea
screen. */

my_value=read_2nd_value; /* Use 2nd value. ~/

else if{Counter|l].Val_pos==3) /> IE the value is on posgition 3rd on -he :'urses
screen. */

my_value=read_3rd_value; /* Use 3rd value. */

rf({ (my_value <= 2000)&&(max_cktr2_val '= 2000} )

{ /* Check the maximum value is iy defauir range. */

max_cer?2_val=mnax=2000; /* 1f yes then assign default maximum value. */

/* Change the Maximum value for first scale widget.
*/

sprintf{str_smax, "3d",max);

XtvaSecValues {lb_m?2,XmNlabelString, XmStringCreateSimple{str_max).NULL):

/* Set the maximum and minimum vrlues on the scaler
widger. */

XcVaSetValues (scale ' (3],

XmNmax i mum, max, /* Maximum value. */
XmNminimum, min, /% Minimum value. 7/
XmNvalue, mir, /* Mininoun value. */
NULL)} ;

]
/* If the counter value ig yreater Lhan the defavlt
maximum value then add the 20% of the ac'ual value
to the read counter value. */

else if(my_value > zax_ctr2_val)

{

max_ctr2_vals{ (x}/y1)*my_value )+my_value: /* Adjust the maximum range. */

max=max_ctr2_val;
/* Change the Maximum value for first scala widget.
v/

sprintf {str_max, 344", nax);

XtVaSetValuestlb _m2,AmNlavelString, XmStringCreateSimple{str_mnax),h MULL);
/* Set the maximum and minimum values on the scale

widget. */
XtVasSetValuesiscale cr[3],
XmNma x imum, max, /* Maximum value. */
XmNminimam, min, /* Minimuom value. */
XmNvalue, min, /* Minimum value. */

NULL} ;
)
/* Display the actual value ¢:. tpe scale widget. */
XmScaleSetValuetscale cr[3],my_value);
match2=1; /< Second value has been disp.ayed.
) /* counter i ends */

/> If the read screen line is martch » rthe 3rd
scale widget’s structure value then ==t .he read
value to the 3rd scale widget. */

if{read_line==Count=r 2[.Line)

1

tf(Counter[Z2].val pos-=1) /* Tf the value is on position lsr on rhe curses
screen. */

my_value=read_first value: /¢ Use first value. */



else if(Counter[2).val_pos==2} /* If the value is on position 2nd on the curses
acreen. "/

my_value=resd_2nd_value; /* Ugse 2nd value. */

else if(Counteri2).Val_posz=3) /* If the value is on position 3rd on the curses
screen. */

my_value=read_3rd_va.ue: /* Use rd value. */

1f( (my_value <= 2000)&&{max_ctrd_val '= 2000) )
{ /® Check the maximum vaiue is in default rangs. "/
max_ctri_val=max=2¢CN0; /* 1f yes then asaign default maxinum valua. */

/* Change the Maximum value for first scale widaet.
=/

sprintf(str_max, "%d",max) ;

XtVaSetvValuaes!lb_m3, XrNlabelString, XmStringCreateSimple(acr_iax) , NULL) :
/* Set the maximum and minimum values on the scale

widget. */
XtVaSetVa _ves(scale_ct[5),
XmNmax imum, max, /* Maximum value. °/
XandNm . n Lo, min, /* Minimum value. °*/
XmNvalue, awin, /* Minimum value. */

NULL) ;

/* If the counter value is greater than the defauit
maximum value rthen add the 20% of the accual value
to the read counter value. */

else if(my_value > max_crri_val)

max_ctrd_val={ (x1/yl) my_value )+my_valuve; /*“ Adjusr the maximum range. */
max=max_ctri_val;

/* Change the Maximum value for first scale widger.
«/

sprintf(str_max, "%d",max);

XtVaSetValues(lb_m3, XmNlabelString, XmStringCreateSimple(str_max),NULL);
/* Ser the maximum and minimum values on the scale
widget. */

XtVaSetValues(scale_cris], /* set the scale. */
XmNmax imum, max, /* Maximum value, */
Xmimin imum, min, /* Minimum value. */
XrNvalue, nin, /* Minimum valua. */
NULL) ;

J
/* Display the actuval value on the scili- widget. */

XmScaleSetvValueiacale_ct[%),my_value):

match3=1; /¢ Third value has been displayed. */

) /* counter 2 snds. “/
/* If selected line does not appear on the curses
screen then use the stored vilues for system
counters. */

if ('macchi) /" For first scale widget. */

{

1f (Counter [0} .Va._naosa=:1) /* If the value is on position lst on the curses
screen. */

my_value=-Prev[Councer(0).Line] .PFirgr; /* Use first stored value. */

else if (Counter(9).val_pns==2) /* If the value is on position 2nd on the curses screen, */

my_value=PreviCounter(0d).Linel,P2nd; /* Use 2™ stored value. */

else if(Counter|[0).vVal peos==2) /* 1f the value is on position 3rd on the curses
screen. +/

my_value=Prev|Counter|). inej.P3rd; /* Use 3™ stored value. */

1f( (my_value <= 2000)&&(max_ctrl_val !'= 2000) }

{ /* Check the maximum value {s in default range. */

max_ctri_val=max=2007: /* If yes then assign default maximum value. */
/* Change the Maximum value for first scale widger.
*/

sprintf (styr_max, "%3d",mux) :
XtVaSetValues(lb_ml,XmNlabelSering, XmStringCreateSimple{str_max), NULL);

/* Set the maximum and minimam valves on “he scale
widget. *~/
XtVaSetValues(scale o

ot
[

XmNma X imun, max, /* Maximum value. */
Ambdminimum, /* Minimum value. ~/
FmNvale, /* Minimum value. */
NULLS ;

)
/* If the counter vaiue is greater than the default
maximun value then add the 20% of rthe actual value
to the read counter value. */

else if{my_valove » max_ctrl_val)
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{

max_ctrl_val={ {x1l/yl)*my value }-my_value; /* Adjust the maximum range. "/
max=max_ctrl_val;

/* Change the Maximum value for firgc scale widget.
“/

sprancf{str max, "%d",max) :

XtVaSetValues(1b_ml, XmNlabelString, AmStringCreaceSimple({str_max),NULL):
/* Set 'he maximum and minirum values v the scale
widget. -7/

XtvaSetValues(scale_ctll],

XmNma X imum, max, /* Maximum value. -/
XmNminimum, min, /* Minimom value. */
XmNvalue, min, /* Minimum value. */
NULL) ;
)
/> Display the actual value an the scale widget. </
XmScaleSetvalue(scale_zt 1), my_value);
)
/* If selected line doas 1rt appear on the rarses
screen rthen use the gtored values for system
counters. */
Lfl!macch?) /* For 2nd scale widget, */
if(Counter[l].val_pos==1) /* If the value is on position 1lst on the curses

screen. */
my_value=Prev([Counter{1l].Line).PFirst; /> Use firsr stored value. */
else if{Counter([l].vVal_pos==2) /* If the value is on position 2nd on the curses screen. "/
my_value=Prev(Counter[1].Line].P2nd; /* Use 2nd stored value. */
else if(Counter{l)].Val_pos==3) /v If the value 1is on position 3rd on the cursix
screen. */
my_value=Prev|[Counter[l].Line].P3rd; /¥ Use 3rd stored value. */
if( (my_value <= 2000)&&k({max_ctr2_val !'= 2000) )
{ /* Check the maximum value is in defaul" range. */
max_ctr2_val=max=2000; /* 1f yes then assign default maximum value. */

/* Change the Maximum value for firse scale widget.
“/

sprintf (str_max, “%2d~,max) ;

XtvVaSetValues{lb_m2,XrNlabelString, AmStringCreateSimple(str_max),6 NULL):
/* Set the maximum and minimum values on Luie scale

widget. =/
YrVaSetValuesiscale ~o{3],
XmNma X i mum, max, /* Maximum value. “/
XmNminimom, min, /* Minimum value. */
XmNvalue, min, /* Minimum value. */

NULL}) :

)
/* If the counter value i3 greater than the defaulr
maximum value then add the 20% 0f the actual value
to the read counter value. */

else if (my_value > :x_ctr2 val) ‘

{

max_ctr2_val={( (xl/yl)°my_valiue )+my_value; /° Adjust the maximum range. =/

max=max_ctr2_val;

/" Change the Maximum value for first scale widget.
«/

sprintf (str_max, "%d",nax) ;

XrvaSetValues(lb_m2, irNlabelString, XmStringCreateSimplel(str_max), WULL);
/* Set the maximum and minimum values on the scale

widgset. ¢/
XtVaSetValues(scale_cr *},
Xmmaximum, max, /* Maximum value. */
Xmiminimum, rin, /* Minimum value. */
XmNvalue, min, /" Minimum value. */
NULL) ;
}
/% Display the actual value on the scale widuet. =/
XmScaleSetValuelsca.z co|li] . my_va__e);
}
/* If selected line does not appear npn the curses
screen then ugse the srtored values for systen
counters. */
if ('matchl) /* For 3rd scale widgetr. */

{
1£(Counter[2j.Val_pus==1
my _value=Prev[Countex|2|. ' in
else if{Counter([2].Val_rpos=

.PFicsy;

il

o




my_valuexPrev{Counter(2).Line).P2nd;
else if{Counterl|2}.Val pos==3})
my_value=Prev[Counter[2).Line).P3xd;

tf( (my_value <= 2000)&&{max_ctr3_val !'= 2000) )

max_ctr3_va:i=max=2000;

/= Change the ¥oux:
sprintf(str_max, "%d", max);
XtVaSgtValues(lb_m3.XleabelString.
XnStringCreateSimple(str_max) ,NULL) ;

label for scale 1.

XtVaSetValues(scale_ct[9), /* Set the scale. */
XomNmax fmum, max,

XoNmin i mum, min, /* Zero. */

XmNvalue, min,

NULL) ;

}

else 1€ (my_value > max_ctri_vall /* Adjust khe range. "/
(

max_ctbr3_val={( (xl/yl) my_value )+my_valve; /* 20% */

max=max_ctr3_val;

/* Change the Max:
sprintf(scr_max, "%d",max);
XtVaSetValues(lb_m3, XxmNlabelString,
xmStringCreatesSimple(str_max), NULL) ;

XtVaSetValues(scale_cr{z?, /* Set the scale.
XmNma X irmum, max,

Xmima nimwn, min, /% Zero. ~/
XmNvalue, min,

NOLL) ;

)
XmScaleSetValue(scatle_ct[S).my_value);
)

) /* end show graph.

label for scale 3.

~/

*/

=/

=/
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/* This routine creates a pop up display for system

counters history.
void
show_stat (w, client rdata, call_data)
Widgec w;
XrPointer client_data;
XtPointer call_data;

{

*/

Cursor Ccursorxr; /* Cursor structure. */

XSetWindowatrribures arrcrs;
Display *dpy._wch=XrDisplay(toplevel_ctr);/* Get display

‘D of root window.

XGCValues gcv; /* Graphics context values. */

GC gc;
Widget form:
arg args(2);

char temp_str(]="History for "; /* Starting part of title string. */

XmString label_str:

int er_no;

Widget dialog,draw, frame_popl, frame_pop2,bttn_down;
char buf(25)=“System Counter Hisrtory"; /> Window title.

/* Change the cursor to busy state.

cursor=XCreateFontCurscridpy_wch, XC_watch) ;
ACLIS.CUrSOr=CUrsor;

7

XChangeWindowAttributes (dpy_wo' XtWindow(toplevel _crtr),CWCursor, sa~nrs);

/* Get the user date from the parent widger.

user date contain
XtVaGetValues (w, XmNuserData, &c* nn,NULL) ;

the counter number,

which_ctr=ct_no; /* Store the counter number. */

/* Create the pop
dialeg = XtVaCreatePopupShe!ll (“popup”.
xmbialogShel lWidgetClass, GetTopSnelltw), /+* Parent. "/
YmNcicle, buf, /* Title suring */
AmNallowShellResize, True,

XmNdeleteResponse, AMDESTROY, /” Allow the user to destroy the pop up shell.
XN , 206, YXmNy, 2949, /* Size of pop up window. =/
NULL) ;

up widget. */

/* Create the form widget. */

form=XtVaCreateWidaet ("mair_window",
wanFormWidgetClass, dialng,
XmNfracrcionBase, &7,

XmNwidech, 750, XmNheighro, 400, JULLY;

/* Create the frame widgetv. */

*/

"/

"/

/* Allow the user to resize thA pop up windew.
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frame_popl = XtVaCreateManagedWidger (" frame*,
saFrameWidgerClass, form, /* Parent. */
XmNshadowType, XmSHADOW_ETCHED_OUT,
¥mNCtopAttachrent, XmATTACH_POSITION, XmNtopPosition, 0.
XmNbottomAttachment, XmATTACH_POSITION, XrNbottomPogsitlon, 2,
XmNleftAttachment, XmATTACH_POSITION, XmNleftPosition, 0,
XmNr ightAttachment, XmATTACH_POSITION, XmirightPosition, 40, NULL};
/< Get the labe! string from selected counter push
button, */
strcat(temp_sty,Counter|(ct_no) .Label);
label_str=XmStrinygCreateSimple (temp_str);
/* Make the rtitle label. */
XtVaCreateManagedwidget ("1b",
xmLabelWidgetClass, frame_vopl,
XmNlabelString, label_srtr,
NULL) ;
/* Free up the unused string. “/
XmSeringPree(label_scr);

/* Create the frame widget. "/
frame_pop2 = XtValreateManagedWidger{"frame",
xmFrameWidgetClass, form,
XmNshadowType, XmSRADOW_ETCHED_OUT,
XmNtopAttachment, XmATTACH_POSITION, XmNtopPosition, 2,
XmNbot tomAttachment, XmATTACH_POSITION, XmNbottomPosition, 40,
XmNleftrAccachment, XmATTACH_POSITION, XmNleftPosition, 0,
XmNrightAttachment, XmATTACH_POSITION, XmNyrightPosition, 38, NULL):

/* Create ‘OK’ push button and attach it ‘: the
form. +«/

brtn_down=XtVaCreateManagedWidget ("OK*,

xmPushBurtonWidgetClass, £orm, /* Parent. </

XaNtopAttachment, XmATTACH_POSITION, XmNtopPosition, 37,

XmNbottomAttachment, XmATTACH_POSITION, XmNpottomPosition, 40,

XmNlefrAttachment, XmATTACH_POSITION, XmNleftPosition, 38,

XmNrightAttcachment, XmATTACH_POSITION, XmNrightPosition, 40, NULL);

/> Set the color of push button. */
XevaSetvalues (been_down, XtVaTypedArg, XmNbackground, XmRString, "Green", 7,NULL} ¢
/* Attach the dialog widget to the butron’'s user
data. */
XtvasetvValues (btn_down., XmNuserData, dialog, NULL);
/* Set call back routine for the push button. Call
back routine iz Popdown2. */
XtAddCallback (brtn_down, XmNactivateCallback, Popdown?,NULL);
/* Create drawing area for draw the hilstory graph.
./
draw = XtVaCreateManagedWidger ("draw_a".
xamDrawingAreaWidgetClass, frame_popZ,

XmNwidth, 750, XmNheight. 400, /* Size of drawing area. */
NULL) ;
dpy_popup._CTR = XtDisplay (draw); /* Get the display ID. */ ~
cmap=DefaultColormapOfScreen (Xr. - reenldraw)};/* Get the color »f drawing area. */
scr_popup_ctr = XCScreenl(draw); /* Get the screen 1ID. */
/° Set the drawing area as a work area of form
widget, */

XrvVaSetvValues (form, XmNworkWindow, draw,NULL);
/* Set the call back routine for drawing area
widget. </
XtAddCallback (Qraw, XmNexposeCallback, show_utilization2, NULL);
/v Ger the foreground color of the drawing area. */
gcv.foreground = BlackPixelOfScreen{scr_popup_ctr);
/* Set the graphics context of drawing area. */
gc = XCreateGC (dpy_popup_CTR, RootkindewOfScreen(scr_popup_ctr), GCForeground, &gcv):
/+ Atrach the GC te the user data of drawing area.
*/
XtvVaSerValues (draw, XeNuserData, gc, NULL) ;
/* Manage the form. */
XeManageCkhild{form) ;
/* Make the pop up window appear on the sgcreen., 7
XtPopup (dialog. XoGrabNui.),
)
/* This routine 1is executed whenever user presses
ine 2K button on the pop up window. °/

void

Popdown2 (w, cliant_data, cal Jdata:

Widgetr w;

XtPointer client_data; /¢ Client user data. */

XLPointer call_data: “* Routine call daxa. -/



{
Widget wid;
int cr_no=0;

XtVaGecValges(w, XmNuserDara, &wid, NUILL);/* Get the parent widget of OX pus': bucton. "/
XcDestroyWidget (wid) ; /* Destroy the parent widget. */
}
/= This routine s used to calculatc the y-axis
) label for the history graphics. */
void y_name(char °graph,int Line,int pos)
{

1f{ (Line==0&&pos==1) || (Line==1&&pos= 1) | |{Line==2&&pos==1) )

strcpy{graph, "% Progress-");

else if( (Line==3&&4pos==1)]|)(Line=z4&&pos==1) ||
{Line==5&§pos==1)!1{{Line=s7&&p0s==1) | | {Line==8&&pog==1) |,
(Line==6&&pos==1, | (Line==9&&pos==1) | | {Line==10&&pos==1) }

strepy {graph, "Process*};

elge if {Line==1l&&pos=~1)

stxcpy (graph, "System Calls*);

else if(Line==12&4&pos==1)

strcpy (graph, "Context Switches”);

else if(Line==13&&pos==1)

strepy (graph, "Interrupts™);

else if(Line==14L&kpos==]1)

strepy graph, "Traps®);

else if(Line==15&k&pos==1}

strepytgraph, "Forks* ) ;

else if(Line==16&&Epos==1)

strcepylgraph, "VForks");

else if(Line==17&&pos=-1)

strepy{graph, "Execs™) ;

alse if (Line==18&&pos==1)

strepy{graph, "Disk Transf."};

else if(Line==19&&pos==1)

strcpy (graph, " # XB Transf.*);

else 1f({ {Line==20&&pos==1)||(Line==2i&&pos==1) )

strcpy (graph, "# Chars.“):

else 1f{Line==22k&pos==1}

scxcpy (graph, “Page Faulcs*);

else if( (Line==23&&pos==1) |(Line= J&&pos==2} )

screpy (graph, “Page Reclaims®);

else if({Line==1&&po5==2)}, (Line==2&&pos==2) || (Line==3&&pos==2)|

(Line==4&&pos==2) | | (Linc==6&&pos=-2) | | (Line==B&&pog==2) )

strepy {graph, ‘Pages”);

else if( (Line==5&&pos==2)]|{Lina==7&&pos==2) }

strepy (graph, "Procesgs” ) ;

else If( (Line==0%&pos==2)1|{Line==108kpos==2) | [ (Line==11&tpus==2)

|| (Line==1264p0os-=22} |, (Line==1%&pos--2) | | {(Line==20&&pog==2) )

strcepy(graph, *Kbytes”) ;

else 1f( Line==13&&pos=z=2)

strcpy (graph, “# Reads");

else if( Line==14&&pas==2)

strepy{graph, "4 Writes”);

else if({ Lipe==15&&pos=2z2)

strepy{graph, "% PS Reads™);

else if( Line==16&&pos==2)

strepylgraph, "% FS Writes");

else 1f( Line==17&&pos==2)

strepy (graph, "Raw Device KReads');

else if{ Line==1B8&&pos==2)

strepy (graph, "Raw Device wWrites®);

else if( Line==21&&pos==2)

strepy (graph. “Locks") ;

else if( Line==22&&pos==2)

strepy(graph, "% Locks™);

else if( Line==23&&p0s5~=2}

strepy (graph. “Méessage Ops™)

else if( Line==0&&pos=<l)

atrepy (graph, “Semaphore Ops*):

}
‘* Thiz yroutine is used to draw the histroy graphics
on che drewing area. “/

void

ghow_utilizacvion2 {Widget w. X=Porntey data,

¥mDrawingAreaCallbackS . rurl *chk)
(

char stri{7S),stxr2(75);:
GC gc;
vindow win = XtWindowl(w) ;
int lenl,x,i,3;



int height,base=354; /" Height and base values of graph. </
int C_line,Pos,Div,Point{22);

int yl[22],Locall22], vemp;

int do_again, flag_base;

int add,div,ok=0;

float res[24),multiply;

char str3(20),strd[20],5crS[2%;;

char lap_name[70};

XCalor xcolour, spare;

long int fill_pixel=);

long int fill_pixel2=1; /* For normal black colorxr. */
int zero_i[23];
char Hr(20}; /* Hour, minute, and second stxing for time.

char Mn[20);
char Sc[20];
char intvl1(1l); /= Interval for sampling for graph data. */
char incvl2({1l);
char cotal_inctvl[70]="Sampling Time: "; /* Sampling time. */
int sec,MIN,ANS, S _MIN;
Cursor cursor:
XSetrViindowAttributes attrs;
Display *dpy_wch=X:tDisplay(toplevel_ctr);
int high_val,tow_val,H_i,L_i,y_low,y_high:
H_i=L_i=y_low=y high=high_val=Low_val=0;
tlag_base=0:
XClearWindow (dpy_vopup_CTR,win) ;
/* Change the color of the foreground. */
XAllocNamedColor (dpy_popup_CTR, cmap, “Red", &xcolour,&spare) ;
Eill_pixel=xcolour.pixel; /* Store this color. */
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/* Create another foraeground color to draw the axis

lines. =/
XAllocNamedColor (dpy_popup_CTR, cmap, “Black", &xcolour, &spare) ;
fill pixel2=xcolour.pixel; /* Store this color. *~/
C_line=Pos=Div=temp=0;
/* Get the user data. =*/
XtvaGervValues (w, XmNuserData, &gc, NULL);
%x=10; /* y-axis posicion. </
/* Draw x and y-axis lines. */
XDrawlLine (dpy_popup_CTR,win,gc¢,x,10,x,350);
XDrawLine {py_popup_CTR,win,gc,x,350,650,350);
strepy(strl, ™ ") ;
lenl = strlen(strl);
XDrawStr ing (dpy_papup_CTR, win, Lz, 6, 20, strl, lenl);
C_line=Counter[which_cctt},bLine;/" Get the line number. */
Pos=Counter [which_ctr].Val_gpos;

/* Ger the y-axis label based on the counter numbcer .

*/
y_name(strl,C_line, Pos): /° y-axXis name. */
strepy{lab_name.strl);
/° Determine the labe! to display maximum and
minimum value of counter. */
if( (C_line==0)&&{Pos==1)|{(C_line==1)&&(Pos==1) ]| ‘
(C_line==2)4&&(Pos==1) )
strepy(lab _name, "&");
else if( (C_line==1]1)RE(PDx==1) )
strcpy (lab_pame, "Calls™);
else if( (C_line==12)&&(Pos==1) )
strepy (lab_name, “CSW") ;
else if{ (C_line==13)&&{(Pos==1) )
strcpy (lab_name, “Inc-);
elgse if( {(C_line==18)&&(Pos==1) )
strcpy (lab_name, “Txfr*);

else 1€{ (C_line= 9)&&(Pos~—d)'|('"1:n ==11Yk&(Pos==2) ||
(C_line==19)&&{Pos==1) || IC 11\e:=10)&&(Pos—=2)‘
(C_line==19)k&{Pos= 2l| iC_1ine==20)&L& (PoS==2)}

(C_line==12)&&{Pos==2) |
strcpy(lab_name, "KB") ;
else if{ (C_line= 6)&&(PDS——1);|(L line==3) k& (Poa= L) )
(C_line==9)&& (Pos== !i|f0__xne==10)&&(Pos- 1)
(C_line::S)&&tPoq—-l} S0 |
(C_line==7)&&(Pos==11|  {C
[l(c_line==7)&a(Pod =z}
strxcpy(lab_name, "FProcs"| ;
else ifl( (C_line=:20)&&{Pot:v;\.,zc_line==2lj&&(Pos=:1) )
strepy(lab _name, “Chars" !
else if( (C line==322)&& (Pas=:-1)
strcpy{lah name,"Fits"):
else if( (C_line::ZB)&&(Pos=-1/rl,r line==0} &&{Pas: :2) |
strepyflab_name, "Page
else ifl (C_line==15)&& (Pos=-1"

'! | /¢ line=-16)&&{Pos=22) )
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strepy (lab_name, "%%);
else if( (C_line==17)&&{Pos==2)(|(C_line==13)&& (Pos==2) )
strcpy{lab_name, "#RdA") ;
else if( (C_line==1PV&&(Pos==2){](C_line==14)k& (Pos==2) )
strepy (lab_neme, “8Wrt”);
else if( (C_lime==23)&&(Pos==2) }
strepy (lab_name, “Msg”) ;
else if( (C_line==")k&k{Pog==3) )
strcpy(lab_name, *Sem”) ;
else 1f( (C_line==16)&&(Pos==1) )
arrcpy(lab_name, *VFrk");
else Lf( {C_line==22)&&{Pos .z2) }
strcpy(lab_name. % Lks™):
strcat(lab_name,":");
lenl = strlen(strl);
XDrawString(dpy_popup_CTR, win, gc, 17, 19, strl, lenl);
strepy (strl, ">%);
lenl = strlen(strl);
XDrawString (dpy._popup_CTR, win, gc, 646, 357, strl, lenl):
scrcpy({strl, "Tine"};
lenl = strlen{strl);
/* Print the "abel for x axis. */
XDrawString (dpy_popup_CTR, win, gc, 654, 350, scrl, lenl);
strepy(strl, "(Sec.}");
lenl = strlen(strl):
XDrawString (dpy_popup_CTR, win, gc, 650, 370, strl, -enl);
/* Chang+ the foregroung color to draw the history

graph. */
XSetForeground(dpy_popup CTR,gc,fil]l_pixel);
for(1=0;1<=20;1++) /* Init:alize the zexo detact array. “/

zero_i(1)=-1;
for{i=0;3i<=20;i++)
{ /* Load the local array with the selected system
counter’s values. */
i1£ (Pos=x1)
Local{i)=vci(C_line].VFirst(il;
else if(Pos==2)
Local{i)=ve{C_line}.Vv2nd(i]:
else 1f(Pos==3)
Local[i)=vc([C_line)}.V3xd(i);

for(i=0;1i<=20;1++)} /* Find maximum value. -/
{
if (~emp<Local i)}
temp=Locall:]);
if(Locallil= -u)
zern if{1]=1i;
}
high_val=temp;
Low_val=Local{0]:
For(i=0;1e=20;1%+) /* Find minimum value. */

{f(Low_val > Localli)}
Low val=Local{i]):

forli=0;1<=20;i~+)
{ /* Adjust the counter‘s values to display an 'he
drawing area. */
yli]l=temp-Localli);
1f(y[i]) > base)
tlag_base=1;

ififlag_base==1} /* If counter value is oufr of range of rthe drawing
area then adjust again. */
{

ok=0;
flag_base-9;
for(::0;1<¢=20;1-+)

(
1E(y[i]<=99%) = If counter value is under 999. */
{ ok=Y:div=10;,
elsge
{ok=D;break; !
]
if({ok==0)
{
for(i=0;ee=21;i--)
$E{y[1]-:-99%9) - If counter value is vnder 8999%. */
{ ok=1l;Civ=1710;)

else



}
add=0;
ok=0;

(ok=0;break;)

}
i1f (ok==0)
{
for(i=0;i<=20:;ivv’
S ly(1]1<=99999) /° If cour. er value 15 inder 99999%. */
{ ok=1;div=10.1];)
else
{ok=0;break;}

for ({=0;i<=zy;i++)
1€(yl(11<=999999) /- If counter value is ander 999399. =/
( ok=1;div=10C0G;}
eise
{ok=0;break;)
)
for{i=-2;i<=20;1i4+)
xes(i)=( (float)y(i)/(float)div }:
multiply=1.40;
for{(i=0;1<=20; i+~+)

{
if{res[i}<=_.9)
maleiply=10.0;
else
break;

)

for(i=0;1i<=20;1++)

{
res(i)=res{il*mu™ iiply;
yiil-(int)res(i1;

}

/*end flag_base. */
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/* Zf the values of counter is very low then adjust

the scale. */

for{i=0;i<=20;1i++)

{

)

ifi{ylil<=9) /* If counrer value is under 9. °*/
{ok=1:a0dd=343;)

elsa

{ok 2;break:;}

1f(ck==0)

{

for(i=0;1<=20;:1++)

(

if(y(1)<=19) /* 1f counter valuve jis under 19. */
{ok=1;add=335:)

else

(ok=0;break;}

}

}
i f (0k==0)

(

for{i1=0;i<=20;1+¢+)

(

1fly(i]<=3%) /" If counter value is under 39. */
{ok=1;add=315;}

else

{ok=0;break;}

}

)
it (ok==0)

{

for(3=0;1<=20;1¢:)

ifl(yli)<=60) /* LE eounrer value is vader 3. */
(ok=1;add=294;)

else

{ok=0;Dbreak;)

)

}
i£(ok=-0)

{

for(i=0;1i<=20;i-+)
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£
{

o

1;
r
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(]

)

{

1f{y[i}<-77)
{ok=1;add=294:)
else
(ok=0;break;)

)

{ok==0)

for(i=0;1<=.J;1i+»)

{

LECy[114=80)
{ok=1;add=274;}
else
{ok=0;break;)

}

if (ok==0)

{

for (1=0;3<=xJ};1++)

(

1€lyl[i]<=90)
(ok=1;2dd=264;)
else

(ok=0; break;}

)

)
i€ (ok==0)

{

for(i=0;1<=20;1++)

{

1f(y(11<=1001
{ok=1;add=254:)
else
{ok=0;break:}

}

)
1f (ok==0)
{

}

for{i=0;i<=2C;i+4)

{

1fly[i1<=110})
{ok=1;ad8=244;)
else
{ok=0;break;)

}

3£ (ok==0)

{

fox(i=0;4<=20;1i+~)

(

if{y[1i)<=120)
(ok=1;add=234;)
else
(ok=0;break;)

1

)
1f(ok==0)

{

}

for(i=0;1<=20;i++)

{

if(y[i)<=130)
(ok=1;add=224;)
else
(ok=0;break;)

}

if (ok==1)

>

for(i=0;1<=20;1i++)

ylil=yli]-add;

(1=0;1<=9;1i++)

/‘

‘
g

)
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/=
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for(i=0;i¢=20;1++) /* Adjust the zero value of counter according to the
drawing area. */
(
iflzero_i(i] (= 1)
y!i)=350;

}
strepy{strl,”=");
x=7;
for(i=0;1<=20;1i++)
/* Print the vertices for the graph. */

XDrawString (dpy_popup_CTR, win., gc, x, y(i]+6, Btrl,strlen(strl));

xX=x+30;

}

x=10;

for(1=0;31<=19;i++)

{ /* Connect all thc vertices by uszing lines. */
XDzawline (dpy_popup _CTR,win.ge,x,y 1], x+30,y[i+1]));
x=x+30:

]
/* Reset color to black. */
XSetForeground (dpy_ypopup_CTR.gc, fill_pixel2};
/* Print Maximum & Minimum values. °/
strepy(scrd, “Max ") ;
strcat (str3, lab name);
strcepy(sctrd, "Min °);
strecati(strd, lab_name) ;
sprintf{sceS, *%d",high_val):
strcat{strl,strS);
XDrawsString{(dpy_popup_CTR, win, gc, 545, 18, strd,strlenistr3)i;
sprintf(str5, "%d", Low_val};
strcat{strd,strS);
XDrawsString (dpy_popup_ CTR., win, ge, 545, 38, strd,strlen(strd));
/> Print sampling time. */
tim_v=time {0) ;
today_ctr=localtimel&rim_v);
ascfrime (Sc, "%S", today_ctr);
ascfcime (Mn, "&M", roday_ctr);
ascfcime (Rr, "$H", today_ctrl;
strepy (intvll, Hr) ;
strcat (intvll,=:");
strcat(intvlil,Mn);
strcat(intvll,":");
gtrcac(intvll, Sc);
sec=atoi (8c);
MIN=atoi (Mn);
if(sec »= 20) /* Calculate the the s8acondsg. */
{
sec=sec-¢20;
strepy (incvl2, Hr)
strcat{incvl2, " :");
sprincf (Mn, "¥d".MIN) ;
strcac lintvl2,Mn); .
streat(intvl2, v: "y ;
gprintf(Sc, "%d", sec):
strcat{intvl2,Sc};

zurcat(total intvl, intvl?)
strcat{tota’_intvl,> - ");
skrcat (total_intvl, intvll) ;
/> Princ vime interval, °/
XDrawstring (dpy_popup_CTR, win, qg¢,110,370,total_intvl,
strlen(total_intvl));

1
else Lf(MIN >= 1) /* Calculate rthe ti:@ minuctes. */
{
ANS=2(. -sec;
S_MIN=MIN;
MIN={MIN*60)} -ANS;
L(MIN >= 60)
(
while(l)
{
MIN=MIN-60;
STIMIN < 60)
break:
}
)
se¢=MIN;

-~S_MIN;



strepy(intvl2,Hr);
strcat{intvl2, ": "
gprintf (Mn, “34",S_MIN);
strcat (intvl2, Mn);
strcat (intvl2,=:");
sprinti(Sc, "%d-,sec):
strc.a”'intvl2, Sc);
strcat (cotal_intvl,incvl2) ;
strcat{total_intvl,"-");
strcat(total_intvl,intvll};
/* Prinl time inrerval. */
XDrawString (dpy_popup_CTR, win, gc,110,370,total_intvl,
strlen(total_intvl));

}

attrs.cursor=None;
XChangeWindowArtributes (dpy_wch, XtWindow(toplevel _cur),CWCursor, &attrs) ;
} /* end show_urilization2. */

/* Reset the cursor back to normal. </
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/* This routine initialize the graph dara structurs.

"/
void initialize_graph(}
int i,75;
fox (1=0;i<=25;1++)
{ /* Initialize data swructure for previnus counter’s

values. */
prm{i].first_pval=3;
prm{i}.v2nd_pval=0;
prm(3).v3rd_pval=0;
)

for(i=0;i<=23;3i+)
{
for(j=0;9<=22:3++}

{ /* Initialize data structure for current counter’s

values. =/
vclil).VFirse(j)=0;
vcii).v2ndij)=0;
ve({i).v3xd(j1=0;
}
)
for{i=0;i<=3;1++)
{
Counter|i].Ling=2;
Counter[i].Val_pos=0;

}
for(i=0;3<=24;:1i¢+)

{ /* Initialize data scructura for counter’s values.

Prev|i].PFirst=0;
Prev(i].P2nd=0;
Prev[i].Pdxd=0;

/* Initialize :ndex variables for the graph data

structuraes. */

idn0=0;1dn1=0; idn2=0:1dn3=0;idn4=0;1dn5=0; idné=0;1dn7=0;idr.~ -»:1dn9=0;idn10=0; idnl1=0; idnl
2=0;1dn13=0;1dn14=0;idn15=0;1idn16=0;3dnl7=0; tdnl8=0;idnl9=4;idn20=0:1dn21=0; idn22=0; idn23=

a:
i

#incliude "button_callbacks” /* Call back rout:ipes for System counters push

buttons. */

/* This routine executas as child process. Its jobs

is Lo capture the curses‘s screen for the system

¢ountex data and send rhem to parent process through

pipe. */
void childl ()
int G~+Data=0;
inini.lizatienl); /* Initializarion for last word struccure. */

/* wait for systenm counter windows ser up. v/
rzad{pipe_getdara(0),&GetData,sizeof (GetData));
le (GetData '= 4);
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/* Exacute the mordtor command and get its output
through pipe. */

if( (fpspopen(’monitor -f < /z/rsyedra/matif/parti/f*,*r")})==NULL)

{print€("popen error=); exit(0);)

while((fgets{item, MAX, fp)) (=NULL)
n=strxlen{item) ;

for({y=0;y<=n;y+~)
(

g=lint)item(y): /* Get the intger value of charactera. "/
1if (g==35) /* ASCII value of character ‘'T’. */
(
f_item(fp,item,y,n};
}
}
)
pcloselfp);
exic{Q);
} /= end childl. =/

/* This rourine extracl. each character from the
ourput line. -/
void ‘_item(FILE *fp,char *item,int y,int n)

i€(y<(n-1))
fn2ly, icem) ;
while (fgets{item, MAX, fp) ! =NULL)
{
n=strlen{item);
if({n==1) /* If this line is plank. </
++line_cur;
else
{
if(first_time) /= if this routine execute firar time.*/
fn2(0,1tem);
else
fn3 (0, item);

/* This routine use screen control characters to
tracks the curser movement and extract the data from
curses screen. */

vn1d fue(ine i,char *item)

1

int val!,g,ap,daca(?}:

int positien,d=0;

int ntabh-7;

itlline_ctr==0) /* If screen line = 0 : line = globel. */
f
whilelitem(i]'!'=‘m")

++1; ‘
cur _pos_ctr=cur mos_cltr+15; /*Position the cursor ! ¢ Total Uscr Time. */
i=1+2; /* skip e. */
if(icem|i)-=27) /* Control character ~!{. */
{
1=i+2; /™ Skip control character [, */
val=get_values(item,&i); /* Get valuesz for curgor. =/
g={int)item([1i); /" Get Conatrnl character. */
set_curgor{g,-1,val}; /¥ ~1 = no tab */
41
while({item[i}!=27)&&{item{i)=9}) /* Cont-ol character ~! && tav. */
{
put_line((int)item(i])); /* Srore dara in Lhe line structare. */
-1
}
) 4
else iflitem(i}==9) /*1E control characrer is tab, */
(
while(ivtem{i)=.9} /* Control character = -2. -/
{
set_cursor (NULL, },NULL)Y;/* Tab 15 0N, 7/
e+ i
)
ntab=0:
while((item{i]'=27)&&(item{i}!=3))/~ Control character ~{ & tab. °*/
{

put line((int)item[i]]); /" Store cdata in the line struc ure. */



el
)
}
/* Capture Dirty page values. */
while{item{i] (=‘s")
+1;
(.r_pos_ctrscur_pos_ctr+18: /*Positicn tha cursor over 'he required datu.
v
Sf(item{i)==27) /* Control chiructer {s ~[. =~
1=1+2; /* Skip Control character [. */
val=getr_values{(item, &i); /> Get values for cursgor. */
g=(int)item|il; /* Get Control character. */
set_cursor(g,-1l,val); /* -1 = no tab. */
edy;
while{(ibtrx'1)!'=27)&&(icem([1]!=9)) /* Control character ~{ && tab.
{
put_line((int)item[ii); /= Store daza 1. the line strucrure.
v+y;
)
)
else jf(item[i)==9) /* Control charactexy is tab. */
{
while(item([i])==98) /* Xgnore tab. */
¥¥l;
while(item[i] = 27) /* Control character ~[. */
dataide+)=item(i+«];
position=49; /*Position the cursor at ¢..lumn 4%. */
while(--d@ >= 0)
{ /* Store data in the linr strucrture, */
acctlline_ctr).sliposition)=data({d];
--position;
}
}
/* Capture Semaphore ops8 va.les. "/
while(item[i] !='s")
+41;
cur_pos_Cctr=Ccuy_pos_ctr+l16; /*Position the cursor. */
iflitem(i)==27) /* Control character is ~|. */
{
while{item{(i] (=C) /* Ignore control character C. */
++1; /* skxip C. */
while(item,;i) != 13) /* Control character is "“M. =/
data{d+«l=1tem(i+»]);
posirion=75; /*Position the cursor ar column 75. */
while(--d >= 0)
{ /* Store data in the line -cructure. */
acct[line_ctr).sllposition)=datald}:
--position;
)
else iflicem{i!==9} /* Ignore control character tab. */
1
while(item[i])==9) /* Control characrar tab. */
41
while(item(i] != 13) /* Control character "M. */
data{d+:)=1tem(i++«);
position=75; /*Position the cursor at column 7S, */
while(--d >= 0)
( /+ Store data ln the line strucrture. */
acctlline crr) .sliposition}=dacaid);
--position;
)
I
send_datal(); /* Send stsyem counter data to parenl proce:s.
--line_crr; /* Increment the line. *
our_pos,_ctr=1; /* Reset the rursor pogi-ian. =)
return;
) /* end if line = U, -/
/* Capture 8cCreen lines . Lo 2z. */
¥y (line_cty > 0) && (lipe_crr «<23) )

. /* Get the index val .z f{~nr last -~har af the
parameter. “/
ap=wrd(1).axy(line_ctr);
while(item|i]'= wrd{ap).lastch[l])
PR

++aP; /* Increment for 2nd pav: v/

“/
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i=iswxd{1l].skplline_ctr]; /* Cursor gkip values after last character.

/* Cursoxr position value. */

cur_pog_crtr=cur_pos_ctrewrdll] .cur_addfline_ctrl;

if(item(i)==27) /% Control character is ~i. "/

i=i+2; /" Skip the control character .. */
val=get_values(item, &i);/* Get values for cursor. °/
g={inrjitem(i);/* Get eontrol character. "/
set_cursor{g,-1,val);/* -1 = no tab */
++{;

/* Coantrol charactere 7| && tan. =/
while((item{i)!=27)&&(irem{1)!=9))

{ /* Store data in the line structure, */
put_line((int)item[i));
i
)
)
else if{item(i)==9) /* Control character is tab. */

{

)

/* Ignore contrxol character tab. */
while(."em{i]==9)

L O
/* Control character is ~(, */
whilefirtem([i) !'= 27}
datajd++])=icem[1+-];
position=23; /*Position the curgor at column 23. °*/
while(--d4 >= 0)
{ /" Store dara in the lire structure. */
acct|line_ctr].sl(position]|=datald];
--position;

)
cur_pos_ctr=24;/*Pogition the cursor. */

/* Capture 2nd part. */

while(item[i)!= wrd(ap].lastch[1])

++1;

i=i+wrd[2).skplline_ctr);/* Cursor skip values after _ast character.*/

/* Cursor position value. */

cur_pos_ctr=cur_pos_ctr+wrd(2).cur_add(line_ctr];

if{icem(1)==9) /* lIgnore the contr¢l characrer tab. */
/* Control character ig tab. "/
while(item[i]==9)
4l
/* Control character “M. */
while(item{i]) != 13)
datald++)=3rom{ies);
if (d==6)

/*Pogition the cursor at coiumn 50. =/
position=50;

else /*Position the cuxsor at col.wnn 49. =/
position=49;

while{ -d >= 0)

{ /* Store data in the line structure. */
acct[iine_ctr).sl(position]=datald]:
-~position;

)

]
else if(ivem[i)==27) /* Contral character iz ~i. */

{

/¢ Ignore control character C. */
while(item{1i] !=C)
el
+¥i; /* 5kip control characier . *
/* Conrrol character “M. */
while(item{i] != 13)
dara(d-e¢l=itemji+-);

if(d==6) /*Position the cursor at column 50. </
position=50;
else /Posgition the cursox at column 49. */

position=49;
while(- d >= 0)

(
acct(line_ctr].sl{posir:on)=dataiqal;
--position;
)
)
send_data(); /* Send stsyem counter data to Darent process.
«+line_ctr; /' Increment the line. "/
Ccur_pos_cur=}; /* Reset the cursor pos:tion, s

return;

-/
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} /* block ri ends. */
) ) /* Capture Free Page Rec® : lagt Linae. */
1€(line ctr==23) /* 1If screeno line = 23.°",

\

ap=wrd{l] .aryiline_ctr]:
while(icem[i)'!'= wrd{ap).lastch’1])
Q’Q-],;
~rap;
i=i-wrd{1l}.skplliine_cktr);
CUr_pos_ctrscur_pos ctr+wrd{l).cur_add(lin-_ctr];
if(item{i}==27} /* Contrel characcer is "~{. */
{
i=i+2; /* Skip the control character [. =/
/* Get values for cursor. '/
val=get_values(item, &i);
g=(int)item{i};/* Get control character. */
/* -1 = no tab. "/
set_cursor(g,-1,val);
¢4) ;
/* Contxol character “( 4& tab. */
whila((icem(i]!=27)&&(1tem(i] !=9))
{ /* Store data in the !ine styucture. =/
pur_line{(int)icem{i]);

++1;
. )
1se if{item’i]==9) /* Control characrter is tab. '/
( /* Ignore tab. ~/
while(item{1]==9}
T+]

/7 Control character s ~f. */
while(item(i) '= 27)
data(g-+)=item(i++];
position=23;
while(--d »>= 0}

{ /* Store data in the line strxtcture. ¥/
acce{line_ctr].sl(position]=data(d;;
--position;

}

cur_pos_ctr=24: /*Position the cursor. */

/* Capture Message Ops values. */
whiie(item(i) = wrd(ap].lascch([1l]}
e+l

/* Cursor skip valves afrer last character.*/

izi.wrd(2].8kplline_ctr);
/* Cuxrsor pofition. */
cur pos_ctr=cur_pos_ctr+wrd(2).cur_add|line_ciii;
if{item({i]==9)} /* lgnore the tab. </
{ /* Control character is tab. */
whlle(item[i)==9)
+v); -
/* Contrel character rs .. </
while(item[i] 1= 27}
datald++)=icemii++);
position=49;
while(--d >= Q)
{
acct(line_ctr).sl(position)=darali. ;
--pogitinn;
}
cur_pos_ctr=50; /*Position the r~ursor. */
}
else if(item(i]==27) /* Contxol characrer is ~{. */
£ /* Ignore contrpl character €. */
while(item(i] '=C)

+vd;
+-i; /* Skip C. =/
/* Control character 5 “[. *¢
while(item[i]) (= 27)

datald~+)=itemli~r];

pvosition=49;

wnhile(--d >= 0}

{
acetlline_ctri.sl[posirion]=datald]:
--position;

}

zend_datal(); /* Send stsyem counter dala Lo pasent DIOCess.

A\
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/® Now Go to firgt line (line-J) and get data. */

ifticem{i] == 27) /* Control charac-ear is ~[. "/
vl
if(icem(i])==91)/* Contrnl c¢harwu:ter is [. */
(
«~i;
/* Control character is H. -/
if(ivem[: ==72)
{ /* Go to top of che screen. =
line_ctr=0;
i

/* Reset cursor. */
cur_pos_ctr=1l;

}

i=i-2;
val=get_values(item, &i);
g=(int)item[i):
set_cursor(g,-1,val);
i=3i+3;
val=get_values(item,&i);
g=(int)item(1i]};
set_curasorig,-1,val);
*+i;

/* ~| & tab */
while((item(i]) ‘=27)&&(item[i]'=9)&& (item[i)'=10))
{

put_line({(int)item(i]);
441

)
if(item(i)==8) /* Control character is tab. */

ntab=d=0;

/* Control character is tabh. '/
while(item[i++)=29)

++ntab;
1€{ntabz==4)
(

while((item(i}'=10)&&{item{i} =27k (iem({i])=9))
data{d++)=irem[i++];
position=49;
while(--4 >= 0}

{
acct(line crr).sl(posicion)=dartaidj:
-=-position;
)
}
ntab=d=0;

/*Position the cursor. °/
cur_pos_ctr=50;

)

else if (item(i]==27)

{
i=1+2;
val=get_values(item, &i):
g={iant)item[i}];
set_cursorl(g.-1,val);
¢+

}

/* Get data for Semaphoxe Ops. *!
while((item{i}!=10)&& (1 tem(i) =27)&&{itemii)l 1 =9))

{
put_line((int)item(il}});
v+l;
}
<endd_datat) /* Send stsyem counter datda ro parcnl process. )
«~line_ctr; /* Increment the l:ne. */
' /* block tl ends */
Sorsr_rme=0; /* Reser [lag to zern, indicating that now it is nut
first time. </
) /* end fn2. */
/* This routine executes only whern Lie curses

updates the screen. First it get tanrtrol
chavacter and cursor ve'ue and t o oon o that
screen position to get the reqguired -data, °/

void fnitin' 1,har *item)
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(
int data{d); /" Screen data array. °/
int g,d,val=0;
int ntab=0;
in- position=0;
int save_i,flag_dara=1;
While (TRUE)
{
tf(itemli]-:2., /* Control character is " {. */
1=1+2;
val=get_values(item, &i);
g={int)item([i}; /" Get contrel character. */
if((g==8}!}{g==A))
send_daia(); /= Send stsyem counter data o parent process. "/
set_cursorlg,-1,val); /* Set cuxsor according to centrol character. °/
+ 41
while (1)
( /* Read the data until and of screen line. */

while((item[i)(=20)&&(item[i]!=27)&& item|{i]!=H) )

flag_daca=1;

/* if contrel character is tab. "/
if (item(i)==9)
{

save_i=i;

while(icem[i)~-9)

(
++ntab:
++3;

)

if {intab==4)

{/* Position the cursor. */
cur_pos_ctr = 49;
flag_data=0;

ncab=0;
}
else
{
i=save_i;
flag_data=1:
}

3
if({flag_data)
{
if(item(2)==9)
++CUX_pos_ctr;
else
put_line((int)i:em|1));
il

}
flag_data=1;
}
2flitem[i)==27)

1=142;
/* 1f cursor 1s at last _.ne. "/
iflitem[i])==H)
q /* Send stsyem counter data to parent process. */
send_data{);
*vi;
/*Reset the gcreen line. */
line_ckr=0;
/* Reset the c¢ursor position. “/
cur_pos_ctr=1l;
/* exit from while B. ¢/
break;
val=get_values (item,&i);
/" Get control characrer.
=(int)item(i];
B) || (g==A))
/* Sernd stsyem counter data to parent process.
send_data() ;
/* Set cursor according o conrrol character. */
set_cursorlg,-1l,val};
rel;

g
ifllg==

)
elze 1f(item(i)==10)
. /* Send stsyem counter data to parent process. v/



send_datal);

/= Increment the line. “/
++line_ctr;
regurn;

}
elge if{icem{i)==8)

{

elre 1f(item(i)==R)
{

while(1)

{

/* If control charactexr is “H.
whbile{item|i)==8)

({ /* Decrement the cursor. -/
--CUY. DOS_CLX;
>l

}
/* "H ./

/*Control characker is “H. */

while(item[i]==8)

{

--cur_pos_ctr:
i

while((item[i}=10)&&(item(i} =27))

(

1

iflicem[1i]1=59)
{

save_i=}:
whilel({item(i]==9)
{
++ntab;
e+l

)
if (ntab==4)

cur_pos_ctr = 49;
flag_gdata=0;

ntab=0;
}
else
( - -
i=save_i;
flag_dara=1;
}
)
if(flag_data)
{
ifficem(i)==9)
4+ +CUr_DOS_crr;
else
pur line((int)itemli));
++1;
}

flag_data=1;

;;:;tem(i]:=27)
i

)
else
i

i=i+2;
if(ictem[i]==H)

send_datal();

+e);

line_ctr=0;
cur_pos_ctr=1;

/Y exit from whila(.,. */
break;

val=get_valuestlitem, &i};
g: "incLyicem[i]);
if((g==B) || (g==A))
send_data();
setv_cursor{g,-1l,val);

try;
iflivern[i]==10)
send_dacal() ;

+sline_ctr;
reldrn;
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}
}
else if{ (ivem({i]=:32)||{itemli)==61"]
{ (item(i]>=48) && ticem{i] <= 57y ) )

{
while (TRUE)
{
d=ntab=0;
while{iter!i]==9)
+«+«ntab;
~ei;
!
L1f (ntab==4)
{
while( (item[i] != 10) &&(item(i] {= Z7) )
datafd++]=item|fi++;
if (d==6)
{ position=50;
cur_pos_ctr=51;)
else
{ position=49;
cur_pos_ctr=50;)
while{--d >= 0)
{
acctiline_cutr}.sl{position)=darald;;
--position;
)
d=ntab=0;
) /* end if */
else if( (item[i]==32)])"
( (item[i)>=48) && (item{i] <= 57) | )
(
while( (item[i]= 32)]]|
( (item[i)>=48) && (itemfi] <= 57) ) )
{
put_line({(int)item{il});
++1;
}
)
160 (icem({i)==27) || (item[i)==8) )
break;
iftitem{i]==10)
1
sen-_data();
¢+ line_ctr:
Yepurn;
}
)
else if(itemfi]==10)
(
«+line_ctr;
returm:
}
)
} /* end fn3 */

/* This routine gives cvrsor position wvalues tnat
are associated with the control characters. =/
int get_values(cnar *itam,int *i)

(

int 4[2];

int g=0;

d(o)=d(1]=~1;
g=(int)icem[*“i];
if{g!=C)&L(g!=DIk&LIg'=A)Li(g!=8))
{

[ eN

[0)=a:
a-{inr)irem|*i):
LE(lg!=Tieb g =D)LL (gt=AY &L (g1 =B))

{
Cili=a;
H
}
returalconve ot U}, dllid)i;
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/* This routine store actual data of systam counter
into rthe screen line structure so that actual dala
can be extracted. "/
void put_line!int dara)
/* PuL data on line and increment the cursor, */
acct{line_ctri.s) ~ur_vos_ctr-+)=data;

/* This rourine set the directions of cursor. These
directions are forward, backward, downward, and
upward. °/

void set cursor{int ct_char,int tab,int val)

{
}f(tab == -1} /* Only control charac*mrs. "/
i€ler char == ©) /* Go farward. "/
cur_pos_ctr=cur_pos_ctr+val;
else if(cr_char == D)
/* Go backward. */
cur pos_CLr=cur_pos_ctr-val;
else if{ct_char == B)
/* Go downward. */
line_ctr=line_ctr+val;
else if({ct_char == A)
/* Go upward. */
line_ctr=line_ctr-val;
}
)

/* This routine converts ASCII vaiues from curses
. screen to integer values. */
ipkt convt_crri{int j,int k)
{
int T[2);
int i,cn;

==-1) return(l);
ii<2:i+)

-

switch(T (1))

{
case 48;:
cn=5;
oreak;

case 49:
cn=1:
break;

case 50:

¢n=2;

break; ,
case a.:

cn=73;

break;

case S2:
~nT4;

wreab;

rase 53
cn-=5;
hreak;
case 34:
cn=h;

reak;

CASEe 17
rn: Ty
orear;

Dreak;

lefa :lr:



)
void in
{
int j,k
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cn=-};
break;
1 /" end switch */
T(i}=cr;
} /* end for */
1€{r{1)r=-1)
T{O]=( T!0)*10 )+T..]; /= Calculate the values. */
recurn(T([0]};

/* This routine initialize the array and data
structures utilized in this ¢hild process. */
itializacion{()

,p:
/% String conrains the last or 2™ last alphabel of
the system countér on the monitor screen. */

char alphabet([:))=""isenssstssincsstttrylasmssssstsHaseseBnBrdsdsp™;

k=1;
for(j=1

for(j=1

for(j=1

for (p=0

acer(pl.
accu[pj -
accr[p}.
accr[p).
acct[p!.
acct(p!.
accu(p} .
acct [p].
acct[p).
acc' {p).
accr[p).
accuipl.
acer[p).
acer{p].

}
}

/% Initialize values for index in lastch. =/
;J<=46;3+=2)
wrd{l].arylk++]=j;

/* Iniclalize last char for the parametsrs. */
;i<=46;)+~)
wrd{j).lascch|l)=alphabet: ):

/* Iniciallize skip values for the cursor so that

cursor can be position on the data. */
;Jje=23;3+<)

wrd|1).skp{jl=1;
wrdl2].skpl(jl=1;

j.Skpll]=3;wrd (1) .skpl(6}=2;wrd[l) .skp[11]=3;wxd[2).8xp(11]=3;
.skpl16]=3;wrd|1l]|.skpll8j=3;wrd{1).8kp[19])=2;wrd(2).5kp[23)=2;

/* Cursor addition values to uge in skip vilues., */

.cur_add[1)=17;
.cur_add({1l=11;wrd(l].cur_add(2)=10;wrd (2] .cur_addl[2)=17;
.cur_add (3] =15:wrd(2].cur_add!3)=12;wrd(1l] .cur_add(4}=13;
.cur_addl(4])=18;wrd(1l] .cur_add!5)=14;wrd(2] .cur_aadd(S)=11;
.cur_add (6] =9;wrd (2! .cur_add!(£)=19;wrd[l]).cur_add(7)=14;
.cur_add({7i=12;wrdi:) .cur _add(8]-13;wrd(2].cur_add{8)=20;
.cur_add[9]=16:wrd{2] .cur_add[9)=10;wrd(1l] .cur_add{10]=17;
.euy_add{10)=14;wrd[1).cur_add(11)=12;wrd[2].cur_add[l11]=15;
ccur_add(12]=16;wrd[2} .cur_add[12)=20;wrd(1l] .cuer_add[13)=10;
.cux_add(13]=15:wrd[>" .cur _add(14)=5;wrd[2].cur_add|14]=16;
.cur_add(15])=5;wrd(2}.cur_addi{15)=14;wrd(1l].cur_add|16]=5;
.cur_add(16]=15;wrd[1}.cur_add{17]=5;wrd(2).cur_addl17}=12;
.cur_add(18]=14;wrd[2).cur_add{18; =13;wrd{l] ,cur_add[19])=11;
.eur_add(19)=14;wrd[1}.cur_add{20)=12;wrd{2) .cur_add[20])=15;
.cur_add(21]=13:wrd(2)}.cur_add[21)=13;wrd{l} .cur_add(22])=11;
.cur_add(22)=21;wrd[1) .cur add[23, :14;wrd{2) .cur_add(21}=14;

/% Initialize screen line structure. °/
iP<=23;p¥ e}

~

LTI T T T A | | TR S 1]
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.* This routine send the system counter da .. t - r-s
parent process through pipe. “/

void send_data(}

{

int scr

_line;
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LOng vall,val2,vals:
int line_zero=0;

scr_line=line_ctr; /* Get the screen 'ine number. "/
1fiscr_line==0) /= 1f line number is zero. */ )
{ /" Convert the values of screen line structure into

integer values. */
vall=convert_data(C,D,acct[0].s1[20),acct|0}.81(21},acct(0).81(22],
acct(0].s1123]);
vai2=convert_data({f,0,0,acect[0].s1{d7),acct(0).51(48) ,acct(0].81149]);
val3=convert_datall,0,0,acct[0].51{73),accr([0).s1[74),acct(0].91[75]));

/* Send the line number. =/
write(pipe_cntrR 1], &line_zero, sizeof (line_zero));

/* Send the first value. */
write(pipe_cnerB{1},&vall,sizeof(vall));

/* Send the 2nd value. */
write(pipe_cntrBil},4val?2, sizeof (val2));

/* Send the 3rd value. */
write(pipe cntrB(i],5svall,sizeof (valld));

}
else /* If line number is not zero the send olny firn-
and 2 ' values. */
{
vall=convert_daral(0,acctiscr_line).sl(15),acct(scr_line).sl[20},
acctiser_line).sl[2.),acct{ser_lire].sl(22],acct[scr_Lline’.sl1({23]):
1f( (acct{scr_line}.sl[50] == 48)&&(acctiscr_line].sl(50] <=57) )
/* Lf the values are in gix digits. =/
val2=convert_data(acct!ser_line) .s)(45).acct[scr_line).sl (46},
accr(scr_line|.s1{47),acct[scr_line}.sl(48), ,acctiscr_line).z)1491],
acct(scr_line].s1(S0]);
élse
(
val2=convert_datatl,acct(scr_line).s81[45),
acctiscr_line).s1(46],acce[scr_line).sl[47),
acct 'scr_line).s1(48),8cce(scr_line).sl(49])):
}
wrice(pipe_cntrB!l),&scr_line,sizeof (scr_line)});
write(pipe_cntxB{1],&vall, sizeof (vall));
write{pipe_cntrB{1],4val2,slzeof(val2)):
}

/* This routine conver:z.:; the values of s¢reen line
data structure into integer values. It 1.nkes the
position of digita and then multinly by lts weights,
These weights are 10, 100, 1000, 15000, and 1000000.
¢/

int convert_data(int a,int b,int c¢,1nt d,int e, int f)

{

int T{7];

int i,cn,p;

T'O)=T(1]=T(2) T(3] TI[4)=T(S]=TI[¢
T[0)=a;T{1]1=b:Ti{2]=c;T[3]=d4;T(4]=
p=S;/* If values are in five digi
if(a)

Cs.

p=6;
for{i=0;i<=p;i++}
{
switch(T(Li)}]
(
case 48: s+ 1f ASCII value s 0. “/
cn=0;
break;

case 45; /<« 1f ASCII value s 1. ~/
cn=1;
break;

case 50: /" I ASCII value s 2. */
cn=2;
break;

case 51i: ’
cn=3;
break;

2

ASCII value is 3. °/

case 52: /* 1f{ ASCIT value is 4. */
cn=4;
break:



)

}

cage 53:

cn=5;
break;

case 54:

cn=6;
break:

case §5%5:

cn=7;
break;

case %55:

cn=§;
break;

case 57:

cn=9;
break;

defaulct:

cn=0;
break;

T(i])=cn;
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/= if ASCII value is ~. v/

/% 1f ASCII value is 4. */

/* If ASC:ii value i1s 7. */

/> If ASCII value is . */

/= If ASCIX value i: 9. =/

/* end switch. */

/* end for. v/
/* Mulrciply values by its weights. </

T[0)=(T(0)*100000)+(T(1)*10000)+(T[2])*107N)+»{(T{3]-100)+(T[4]*10}+T[5];

return(T(¢));

)

/lll'l.!!l"Q‘.i'ch“C"“CQOQQiQQ.“"A‘A.Q""i'a'("'-‘ntICQ""CI/

/1

File: storeit =/

/rl‘-&i-!‘nl--'Q"l'khllya-i"wytrfgcttn'-"'7n.-"-»'.'tccuntooﬁitao/

/" Declare the index variabies for storing the
system and user time. °*/

int ¢ind0b,cindl,cind2,cindl,cindd,cingds, cind6,cind?,¢ind8,cind9;
int eind10,cindl},cindl2,cindll,cindi4,cindls, cindlé, cindl?,cindl8, cindliy;
int cind20,cind2l,cind22,cind23;

/" This routine store the values of the system rime
and user time in a data structure so that they can
e used t draw the graphs whenever user presses the
history button on the CPU window. Thi.: roucine
sample only 20 values. */

void cpu_value_storel(int line,int visc, inc V2nd)

{
int X;

switch(line)

{

cage 0:

/* Determine the screen line number. */

’

/> 1f line is 0. */

/* Store system Lime.

v/

Vepul0) .sys_timefcind0l=V1lst;
/% Store user time. */
Vepu{0) .uzsr_timr(cind0-+]=V2n4d;
if (cindlG > 20)
{
for(k=0;:k<=1%;ker)
{ /* Adjust the dacta strucrture. */
Vepui0],.sys_time(k]=Vepul).sys 'imelk+l];
Yepu(idl.usr_time[k}=Vecpul0].usr_time[k+l]):

~

cind0=20; +* Take only 20 values. */
)
break;

case l: « If Yine 1s 1. v/
Vepull:.sys_timefcindli=vlse; /* Store rystem time. */
Vepulij.usr rimelcindl««[=¥2rd; /° Store us,~y cCime. =/
if(cindl > 20)

{

for(k=0;Kke=19;x++)
{ ' Adjust the 8='.a structure. =/

Vepe [l .sys Limeikx)=Vcpu l].sys_timelk+l];
Vepu|ltousy_rimeix]=vepull].usr_time{k+1];
}
¢cindl=2C; s° Take only 20 values. */



)
break;

case 2: /% 7t lane is 2, -/
Vepul2] .sys_time{cind2)=vls-;

Vepu 2] .usr_time(ecind2-+)=v2nd;

if(cind2 > 20)

! for(k=0;k<=19;k-+)
: Vepu (2] .8ys_time(k)=Vcpu(2].sys_time{k-1];
Vcpu(2].usr_time[k])=Vcpul2}.usr_timelk+i);
éind2=20:
greak;
case 3: /% 1f lina is 3. *,

Vepu[3).sys_time{cindld)=Vist;
Vepu [3] .usx_tim:[cindles] =V2nd;
1f fcindd > 20)

{ for (k=C;k<=19:;k++)
( Vecpu(3].sys_ ~ime(k)=Vecpu(3).sys_rime(k+1);
Vepu(3] .usr_time{k}=Vepu(3).usy_<ime[k+'];
;jnd“:20:
greak;
case 4: /* Xf line is 4. *y

Vepuld|.sys_time{cindd|=Visc;
Vepufd] . usr_time([cindd++]=v2nd;
if(cindd > 20)

(

for(k=0;%<=19;k++)
{

Vepu(4].sys_time(k]=Vcpu(4).sys_time(Xk+1);
Vepu(4).usr_cime(k]=Vepul(4) .usr_time(k+1);

)
cind4=20;
3
break;

case 5: /* If \ine ig 5. *,
Vepu(5].sys_* _me{¢1ndS]=Visr;
Vepu[S].usr_r ime|cindS«+) y2nd;
if(cindS > 20}
(
for(k=0;%<=19;k++)
{ .
Vepu{S).sys_rime(k}=Vepu(5)] .sys time{k+1);
Vepu(5].usr_lime(k}=Vcpu(5].usr_timelk<1];

}
cindu=2y,;
)
break:
case 6: /7 It iine is b. */

Vepu(6) .8ys_time({cindé)=Vist;
Vepul(6) .usr_time[cindfes ) =yind;
if(cind6 > 20}

{
for(k=0;k<=19:kev)
{
Vepu (6] .sys rimelk}=Vcpu(6).sys time(k+1);
Vepu (€] . usr_timel(k!=Vepul6).usy rimelk-1};
}
cindé6=20;
}
break;
case 7: i* 1€ line s 7, *;

chu[7).sys_timelcind7]<fz
Vepu (7). usr_time(cind?+-|:Vind;
1E{cind? > 20)

(

Eor(ktﬂ;k<:;9.k-~>
{

Vepu (7] .sys nime[k]=Vepul7].sys_timelk«1l];
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Vepu! 7] . usr_time{k|=Vepul[?].usr_time{k+1];
!
cind7=20;
}
break;
case 8: /v If line is 8. */
Vcecpul8].sys_time[cind8]=Vlst;
Vepu[8).usr_rime[cind8++]=V2nd;
if(cindg > .13)
(
for (k=0;k<=19; k++)
{
Vepu(B).sys_timeix)=Vecpu(8).sys_time{ksl);
Vepu{8] .usy_time'k)=Vecp:'8) .usz ~ime[k+1);

}

cindB8=20;
)
break;
case 9: /* 1£ line is 9. =/
Vepuf{9).sys_rime(cind9j=Vist:
Vepu{9).usr_time(cindd++]1=V2nd;
if(cindd® > 20)

{
for(k=0;k<=19;%++)
({
Vepu(9).sys_timelk)=Vepu(8)].sys_tine[k+1]):
Vepul9).usr _time[k)j=Vepu(9) .usr_time[k+1]);
)
cind9=20;
}
break;
case 10: /* 1f line is 10, */

Vepu{l0].sys_time(cindl0)=Vist;
Vepu[10] .usr_timeicindlO«+»j=V2nd;
iF{cindl0 > 20)

( for(k=0;x<=19;:k+~)
( Vepull0) .sys_time{k)=Vcpu[10].sys_time(k+1);
Vepu[160) .usr_t:me(k)=Vepu[10] .usr_time(k+1):
éind10=20;
greak;
case 1l1l: /* If line i~ 11. +/

Vepu(ll).sys_timelcindll]=visy;
Vepu (11} usr_ timelcaindll -+ =¥2nd;
if(cindll > 20)

q
\

for(k=0;ke=19;ke+)
{

Vepullll.sys_time k|=Vecpulll).sys_time[k+1):
Vepu(1l).ugr_time[k]=Yepu(1l).usy cime[k+1);

}
cind11i=20;
)
break;
case 12: /* It line is 2. */

Vepu(l2).sys_time|[cindl2]=Viey;
Vepu(12) .usy_time[cindl2.+; -2nd;
1f{cindl2 > 20)

{
for(x=0;k<=19;kr+}
{
Vepu(lz].sys time(k]=Vcpu([l2).3ys_timelk+1];
Vepu(l2).usr_rime|k)=Vcpul[l2).usr_time(k+1];
}
cindl2=2G;
)
break;
case 13: /Y line 15 13. */
Vepu[l3].sys rime{cindl3!=Yisr;

Vepul13).usr_time(cindi3--j-vind;
1f(cindl3 > 20)
{
for(k=0;k<=19;ka .}
{
Vepullid].sys_rimeik!=Vepu[13).sys_timelk+1);
Vepulli) . usr_timelk)=vYcpull3).usr_time|k+1);
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cind13=2";
)
break;
case 1l4: /* If line is 4. */
Vepu({l4d].sys_timelcindl4)=vVlsc;
Vepu{14].usx_timelcindid++}=v2nd;
if{cindla > 20}
(
for(k=0;k<=19;k+v+)
{
vepu[14).sys rtime(k)=Vcpuild).sys_timelk+l,:
Vepulld].usr Uinielk]=Vepull4).usr_timelk+1):

}
¢ind14=20;
}
break;
case 15: /* if line is 15. */
Vepu(15]) .sys_timelcindls | .-Vist;
Vepu[1§] .usy_time[cindls++1=Vv2nad;
if{cindl5 > 20)
(

for(k=0;k<=19;k+1+)

{
Vepull5) .sys_timelk])=Vepu(l5].sys_time[k+«1l]:
Vepu[l9) .usr_time x)=Vepu(l5).usr_time[k+1];
}
cindl5=20;
}
break;
case 16: /* If line is 16. </

Vepu(l6}.sys_time’:indl6]=Vist;
Vepu(16).usr_time{cindlé++).V2nd;
if (cindls > 20)

{
for (k=0;k<=19; k+¢)
{
Vepu(16).5ys_tiue: [k} =Vepu{16).sys_time(k+1]):
Vepu(l€].usr_time(k)=Vepu{l6).usr_time(k+1):
}
cind16=20;
)
break;
case 17: /7T line .o 17, ¢y

Vepull1?) .sys_time{c1adl?7]-Visc;
Vepu(17)]).usyr_timelcindl7++; v2na:
if(cindl7 > 20|
{
for(k=0;k<="9;k~-)
{
Vepu(l7) .sys_time{k]=Vcpu[l7).sys. time(ks));
Vepul(l7] .usr_rimel{k}=Ycpu[17] .usy time(k+l];

)

cind17=20;
)
break:;
case 18: /" 1f line .x 18. */
Vepu[1B).sys_time[cindlB]=Vlsr;
Vepull8).usr_time[cindl8er|=Yi..q:;
if(cindlB > 20)

{
for(k=0;k<=19;k+~)
({
Vepu!18].sys_tamelk]=Vcpull8].sys_time|k+1)});
Vepu(l8).usy _time[k]=Vepu[l8].usr_timelk+1l);
}
cind18=20;
}
break;
case 19: J* If line is 19. */

Vepu[19].sys_time[cindly)=VIsr
Vepu[19] .ugr_time[cindl8-¢]=%
if({cindl9 > 20}

(

for{k=0;k<=19;k~¢)

(

] =Vepu[l9) .sys_time(k~1);
(<) =vepul19].usx, _cime k+1);

Vepull19l.2ys 1
Vepu [19] Lusr _t

}
cindl19=20:
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break:

case 20: /= 1E line is 20. */
Vepu (20) .sys_time[cind20)=Visr;

Vepu(20) .usr_timefcind20++«)=V2nd;
1f({cind20 > 20)

3

for(k=.;k<=19;k+»)

{
Vepul20) .8ys_time X)=Vepu(20] .sys_timeiks+l];
Vepu{20) .usy_time(k}=Vepu[20) .u5r_timeik+1):
}
cind20=20;
}
break;
case 21: /* I1E line is 21. =/

Vecpul2l).sys_time[cind21]=Vlst;
Vepu(2]l).usr_rtime(cind21++}=V2nd;
if(cind21 > 20)

(
for(k=0:k<=19;k++)
{
Vepu(2l].sys_time'k}=Vecpul21].8ys_timeik+1});
Vepul2l) .usx_rime(k)=Vcpul2l. .usy_time(k~1]:
}
cind21=20;
)
break;
case 22: /= 1f line is 22. */

Vcpu [22]) .sys_time{cind?22]=Vlst;
Vepui?2) .usr_time{cind22-~+1=v2nd;
1£(cind22 > 20)

{
for(x=0;k<=1%;k++)
(
Vepu([22].sys_timeik)=Vcpul|22].8ys_timelk+1);
Vepu[22] .usr_timelk]=Vepul[22) .usr_cime(k+1];
b
cind22=20;
}
break:
case 23: /¥ If line is 23. %,

Vepuf23] .sya_time[cind23]=Vist;
Vepu{23] .usr_time{cind23++)=v2n.;
1f(cind23 > 20)

(
for(k=0;k<=19;k++)
{
Vepu (23] .syg_timelk]=Vepui23).sys_timel[kel);
Vepu(23) .usr time[k]=Vcpu(23].usr_tim-kel);
)
cind23=20;
y .
break;
) /* switch end */
)
/‘...'."a‘-b-‘-.'.soﬁ..b"d”‘-.QD-AYA."—l-l--‘-Alcl-lllnqtvIltb.'i/

I File: cpu_window -/
/n-qtt'ivdecttcy--'-t~Qﬁtc-ldlvoﬁt-it-"via---b-----~-¢v;l-g.-‘;.oo.-/
Display *dpy_cpu_popup; /* Display 1D of pop up window. </
Colormap cmap; /* Color informarion. “/

/% This routine exec."es as the child proress ~f the

main program. The purpase of this routine is o

create and dispiay CPU window, capture the CPU

activity, and send 'he data through 'l.- pipe. ¥/
void chld2(argc, argv)

inc argc;
char “argvll:
{

int cpu_go=0:
/* String uwsed for fraxo pames. v/
String name_f£rf) = ( “frl", “~fr2~, =€r3=, "fr4-, =tr.-, fr6-, *~fr7=, =frg=",’ir9-
"Fp10v,"fr1l®, *fri2”,"frl3-, “frid“,"fr15" "fri&"
“fy17* *frl8¢,"Erl9” *Lr20°,“Er2l" “FEx22~,~fr2i", <fr24°);
/* String used inr scale widgets names. */

String name_scl] = |

“gel®, "sc2°, "se3°, "scd4”, “scS5°, "sc6", “sci*, 'scB", "s5c9*, °"scl0”,’scll*, “s8ciz2*,
“5cl13”,"secldv, "scla, “"sclé","sel7", “scl8*,"scl9 , scldv,"se21”, “sc22',"8¢23","8¢cZ4",
"gc25%, "g¢26", "sc27%, "sc28", “"gc29*, “scinr, vecilv, *sci2","sel, °scl4e, “scl3S
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"sc3b6, °sc37*, *s5ciB","sc39%,"3c407 . “scal", "sed427,°s5c43", "scd4n,
"scd45",*sc46", *sc4a7", "scdB");
/* Labels for each CPU. -/
String name_cpui’ = {
“\n CPU #0\n\p\n\n 3 U=, *\n CPU dl\n\rn\n'n - U=,
“\n CPU #2\n\n\n\n S U',"\n CPU #3\nin\n'n § ELD
“\n CPU #4\ninin\n § Uus,”\n CPU #5\n\n\n\n & u*,
*\n CPU 46\n\n\n\n § U*,"\n CPU #47\n\n\n\n &S u“,
“\n CPU #B\n\n\n\n £ U”,"\n CPU 49\n\n\n\n & u=,
*\n CPU #!0\n\n\n.n S U=, "\n CPU #ll\n\n\n\n § g-,
*\n CPU #12\nm\n\n\n § U","\n CPU #13\n\n\n\n S u-,
"Ap CPL #ld4\n\n\n\n § U*, *“\n CPU #.5\n\n\n\n § u-,
“\n CPD #28\n\n\n\n S U, "\n CPU 8§17\n\n\n\n § u-,
“\n CPU #i8\n\n\n\n S U*,*\n CPU 429\n\n\n'n § U,
"\n CPU #20\n\n\n'n § U=, *\n CPU #2)l\p\n\n\n S u-,
“\n CPU ¥2Z\n\n\n\n S U”,"\n CPU #23\n\n\n\r § U=y,
/* Create 'itle string for CPU window. "/

XmScring Title_st2=XmScringCreateSimple(-CPU Acrvivities fo- each Processor*);
/* Bicmap graphics “or CPU window. '/

char str_ledgend[50)="/z/rsyedna/motif/parti/cpu_ledgend.icon";

Pixmap pixmap_ledy; /* Blctmap i1nformation. “/

widget
widget

form_al[23):

form, form2, frame, frame2, frame3;

int kl,%2,Ar,1,3,n=3;

Arg args[2):

int sc_num, i¢;

Widget dialog;

Widget Hbttn{25]:
XviindowAttributes xwa:

int go2=10;

Cursor cursor;
XSetWindowAteributes actrs;
Widget toplevell, form_main, save_btn;
int nl,n2,n3;

int sln, ksys, kus;

/* Butrons fo: Hisvory. "/

/* Create pipes for uce in the child process, -/
ifipipe{p)<0)

printf (*error in creating ovipe.
{f(pipe(pipe?)<0)

printf{-“error in creating pipe. \n"};

\n"J;

/* Create child process to capture the CPU activiny.

v/
if{ (pid=fork{)) == -1)
{princf{*can't fork a child \n"); exir(Dj;)
if(lpid==0}
{ /* For captuxre monitor scraen 1 */
child_ecpu_act!); /* Get the CPU dara. */
) /* fork end v/
clsea
{ /* Parent process. */ .
/* Create the root window. */
teplevell = XtVaAppinitialize (&app, "XMemo", NULL, ©,Largc, argv, NULL, NOLL):
/* Get display ID of the root window. */
dpy - XtDisplay (topievell);

/* Create top level forxr and atcach it to :he root
window. */

ferrm=XtVaCreateWidget ("main_window",

anrormWidgerClass, toplevel3l, /*r Parenr */
AmNEfractionBase, 10,

XmhNwidch, 970, XmNheight, 650, /* Size of form. -7
NULL) ;

/* Get the vackground and foreground color
wnformac:on. */
XmNforeground, &fg, XmWbackgronnd

X' raGetValies (form, s
/* Create pitmap gr

, NULL) :
1ics for the C?'F window.

=/

pixmap = XmGerPixmap (XtScreen (form), cur_birmap. ;

pixmap?2 AmGet.Pixmap (XrScreen (form), cur_bitmag . bha)

pixmap ledg = XmGelLPi)map (XtScreen (form), str_ledgend, fa. bg);
/* Create labe! tor i1oon and atrach it to the form.
*/

KrvaCreateManagedwWidger {(cur_biitmap, wmbLabelWidgetillass, farm,
“mi) abe 1 Type, XmPIXMAP,

“mNlabelPixmap, pixmap, /* Shape of
/* ALtac' posg
widger. -/
XmWNtopPo:- - &

af rhis widget with its parent

vmMtophttachment, XTATTACH_POSITION,




151

Xm¥botromAttachment, XmATTACH_POSITION, XmNbotrtomPosition, 1.
XmNlefrArtachment, XmATTACH POSITION, XmNleftPogition, O,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPositlonm, 1, NUILY;

/* Create the Litle label for CPU window. -
XtYaCreateManagedWidger ("cpu”,
xrlabelWidgerClass, form,
XmNlabelSrring, Title stc2,
/* Attach position of this widget with {ts parent
wiager. */
XmNtopAttachment, XmATTACH POSITION, XmNtopPosition, 0,
XmWbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 1,
XmNlefrAttachment, XmATTACH_POSITION, XmNleitPosition, 1,
WnNrightAttachment, XmATTACK_POSITION, XmNrightPogition, 5,
XmNalignment, XmAL LGNMENT_BEGINNING, /* Left justification. */
NULL)
/* Creatc label to Qefine sysrem and user time. ¢/
XtValreateManagedWidget (“cpu™,
xr:abelWidgerClass, form,
XmN1labelType, XmPIXMAP,
YrNlabelPixmap, pixmap,_ledg,
/* Attach position of this widget with its parent
widget. “/
XmN_opAttachment, XmATTACH_POSITION, XmNtopPosition, 0,
XmNbottomAztachment, XmATTACH_POSITION, XmNbottomPosition, 1,
XmNlefrAttachment, XmATTACH_POSITION, XmNleftPosition, 5.
XmNrightAtzachment, XmATTACH_POSITION, XmNzightPosition, 7, NULL}:
X VaCreateManagedWidget (“cpu”,
smlabelWidgerClass, form,
XmNlabelString, Title_st4,
/* Artach posgition of thisz widget wacth its parent
widger. */
XmNtopAttachment, XmATTACH_POSITION, XmNtopPosition, 0,
XmbotcomAttachment, XmATTACH_POSITION, XmNbottomPosfition, 1,
XmNleftAttachment, XmATTACH_POSITION, XmNleftPosition, 7,
XmiNr ightAttachment, XmATTACH_POSITION, XmNrightPosition, 9, NULL);
/™ Create CPU utilization push button., */
save_btn=XtValreateManagecdWidger ("butcon™,

amPushButtonWidgerClass, form, /* Parent. */
XmNlabelType, XmPIXMAP,
XmNlabelPixmap, pixmap2, /* Button graphic. '/

/* Attach position of this widger with its parent
widget. */

XmNtopAttachment, XmATTACH _POSITION, XmNtopPosition, O,

¥m¥botromAttachment, XmATTACH_POSITION, XmNbottomPogitjion, 1,

XrNleftAttachment, XmATTACH POSITION. XmNlefrPosikion, 9,

ZnvrightAttachment, XmATTACH_POSITION, XmNrightPosition, -0, NULL);
/” Set the call back roatine for CPU utiliza’.‘on
push button. */

YtaddCallback(save_btn, XmNacrivateCallback, bcali, NULL);

/* Create frame widge*.. *°

frame = XcVaCreateWidget (" frame", ‘

wrFr w.eWldgetClass, form, /* Parent. */

XmNcshadowType, XmSHADOW_ETCHED_OQUT,
/* Artach position of Lnis widget with its parent
widget. >/

XuditopAttachment, XmATTACH_POSITION, XmNtopPosition, |,

AMNbor tomAttachment, XmATTACH_POSITION, XmNbottomPoasiticn, 11,

XmMic “tAttachment, XMATTACH_POSITION, XmNleftPosition, 0,

XmNrirghtAttachment, XoATTACH_POSITION, XmNrigntPositicn, 10, NULL);

/* Create form widge: as a c¢hild of frame widger. */
form2 = XrVaCreateWidger (“form2-,
FormWidgerClass, frame,

AmNfractionSase, 12,
friMNwadih, 200, XeNnelght, 200, NULL);
ki=0:

i;n:G;
Lrii=d;3e=23;34)

1£{3>=12)
Corl-6; k2=12;Ax=1s;}
/* Create frames far CPU scale widgeta. */
rrame_al)) = XwVaCreateWidget tname_f£r{j),
«mFrameWidgetClass, form2,
XmishadowType, AmSUADOW_IN,
/* Atrach position o1 rhis widget with its parent
widger. */
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XmNtopAttachment, XmATTACH_POSITION, XmNtopPosgition, ki,
YmNbotrtomAttachment, XmATTACH_POSITION, xXmNhottomPasition, k2,
XmNleftAttachment, XmATTACH_POSITION, XoWleftPosit:.on, ( -Az),
XmNrightAttachment, XmATTACH_POSITION, XoNrightPosition, ()-Ar)s1, NULL);
/* Create from widget. °*/
form alj. = XtVaCreateWwidget (“form a“,
wiFormwidgetClass, frame_alj},
XeNfractionBase, 3, NULL):
/* Create Tabci widgers for name of CPUs. */
4tVaCreateManagedWidget (name_cpuljl,
xLabelWidgetClass, form_aljl.
XmNtopAttachment, XtATTACH_POSITION, XmNtopPosition, 4,
XmNbot tomAttachment., YXMATTACH_POSITION, XmNborctomPosition, 1,
XmNlefrAttachment, XmATTACH_POSITION, XmNleftPoasition, 0,
XmNrightArtachment, XmATTACH_POSITION, XmNrightPosition, 2, NULL);
/* Create history buttons for CPU window. */
Hbren[j]=XtVaCreateManagedWidget ("H",
samPushButtonWidgetClass, form_ al(jl,
XmNeopAttachment, XMATTACH_POSITION, XmNtopPosition, 0,
XmNbottomAttachment, XMATTACH_POSITION, XmNbottomPosgition, 1,
XKmNlefrittachment, XmATTACH _POSITION, XmNleftPositioo, 2,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosirion, 3, NULU);
/* Set the background cnlor of history burtons to
green. °*/
XtvasetValues(Hbten([j ], XtVaTypedArg, XaNbackground, XmkString, "green*®, 6,NUI.L);
/* Set the user data of history buttons. */
XrvaservValues (Hbrenlj), XmNuserDaca, 3,NULL) ;
/* Set the call back routine for history buttons., */
XtAddCallback (Hbten(j], XmNactivateCallback, :show_cpu_stat, NULL);
for(ic=0;ic<=1;ic++)
( /* Create the scale widgets and attach them to form
widgets. */
stline(j}.scale_a(sc_num] =
XtVaCreateManagedwidgetr {"scale”,
xmScalewidgetClass, form_al[j}. /* Parent widgers. </
/* Title srring for scale. "/

XcVaTypedAirg, XmNtirleString, XmRString, “ *, 1,

XmNma st imuwn, 100, /* Maximum value of scale widget. ¢/
XmNod nimam, 0, /* Minimum value of scale widget. */
XmNvalue, 0, /* Default value. */

XmNshowValue, True, /* Display value on the scale widget. */
XmNgcalelyidth, 13, /* width of scale widger, */

XmNtopAttachment, XmATTACH_POSITION, XmNtopPosition, 1,
XmNbotrromAttachment, XmMATTACH_POSITION, XmMNhotLomPosition, 3,
XmNlefrAtrachment, XmATTACH_POSITION, XmNleftPosition, lc,
XmNrightattachment, XmATTACH_POSITION, XmNrighrPosiclon, ic-1,
NULL) ;
+ P 5C_Num; /” Increment the scale widget number. */
}
sc_num=:.;
/* Creatr. rick marks on the gcale widgets. */
for {i - 0: 1 < MAX_VAL_MARK; ie¢+)
XtvaCreateManagedWwidgetr {"-*, xmlLabelGadgetClass, siline[i].scale_alfl], NULL);

XzManageChild(form_a[j]}:
¥tManageChild(frame_af3j));
}

XtManageChild (form2);
XtManageChild (frame) ;
XtManzgeChild(form) ;

/* Manage all form widgers, */

£1203=0;
/* Realize the root window =o rhac it could appcar
on the screen. °/

XtRealizeWidget (toplevell);

wnile(l)
{ /™ Wait for user Lo press the CPU Activities push
button. */
readlcpu_vipe[0), &cpu_go,sizeof{cpu_go)):
iflcpu_go==2™M
break;

/* signal the child proress tn start capturing the
CPU diia. */
wrire(pipe2{l),&go?2,sizeof(go2}});

fore; )|



if(flag3==J){ /* If cursor ig in normal shape then change Lhe
shapea of cursor to bugy state. */
flagl=1;
cursor=XCreatefontCursor (dpy, XC_watch) :
AtLIS.CUrsor=cursor;
XChangeWindowAttributes (dpy, ZtWindow (Loplevell),Cwiursor, kat ' rs) ;
) /% end flag. */
/* Update the CPU window. °.
XmUpdateDisplay{toplevell);
/® Select the interested X events and digpatch these
events Lo X server. */
1f (XCheckMaskEvent (dpy, Butto:.?ressMask | ButtonReleasaMask ,
ExposureMask, kevent}}
{ XtDispatchBvent {&event); )
/* Read the 'irn~ number. */
read(pl0).&sln,sizeof (sln));
/* Read systrm vime valuea. ©*/
read(plC), xksys, sizeof (ksys));
/* Read us~x time values, °/
read(p(0),skus,.sizeof (kus)};
/* Store these values for digplay the history
graphics. */
cpu_value_storeislo, ksys, kus):
/* Display the system time on thi: gcale widgets. "/
XmScaleSetvalue(stline([sln .scale_al0], ksys);
/* Display the user time on the scaiv widgets. */
XmScaleSetrvValue(stlineisin).scale _a[l],kus);
/* Update the CPU utilization data s rucrure. */
++cpu_vutilizarion{sln].cpu_ucil;
if(£flagld==1) /* If the cursor i{s in busy state then change the
cursor back to itg normal shape. '/
flagl=2;
attrs.cursor=None;
XChangeWindowAttributes (dpy, XtWindow(toplevell), CWlursor,

Lacers);
/* end flag. */
) /* end for. “/
} /* Parent end. */

} /* chld2 end. =*,
/* This routine executes s a call back for history
buttons. It creates pop up window for history
graphics. */

void

show_cpu_stat(w, client_dats, call_daca)

“idger w;

YrPoinzer client_data; /* Clienk call data. */

XrPointer call_data; /* Routine call data. */

(
AGCValues gowv;
GC ge:
Widger form;
Arg args|?);
char temp _str(:-“History for CPU k"; /* Title string for history window, */
XmString label_str;
Screen *sCr_popup;
int cpu_number=0;
Widger dialog,draw, frame_popl, frame_pop2,btcn_down;
char puf[%]="Higtory";
char cnol9);
/* Get thke CPU pumber from ihe history button. */
XtVaserWalues (w, XmNuserData, &cpu_number . NULL) ;
/* Crea"=2 title string for nizcory window. */
sprintticno, “%d*, cpu_number; ;
/* Create pop up dialog sr.-i.. */
dialog = XtVaCreatePopupShell (“"popup*,
xeDialogshellWidgetClass, GerTopShell (w), /* Parent widger. -

XmNTirle, buf, /* Title string. */
YmNallowshellResize, False,

XiRdeletelegsponse, XmDESTROY,

XrNx, 203, XmNy, 290, /* Size of shell. */

NULL I ;
/* Create the form widger., "¢

form:kXrValreateWidget { "main_window",
:tClasx, dialog,
XmN§racre ase, 40,
YaMwidoh, 750, XmNheight, 400, NULL)/
/* Create the frame widyer
“rame_popl = XtVaCreateManagedWidget (™ frame”,
xnframew dgerC. 4ss, form,
YrnshadowType, XmSHADOW_ETCHED_OUT,




XmMtopAttachment, XmATTACH_POSITION, XmNcopPosition, 0.
XnNbottomAtzachment, XmATTACH_POSITION, XmNbottomPosition, 2,
XmNleftArtachment, XmATTACH_POSITION, XmNlefrPosition, N,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPesition, 40, NULL};
strcat{temp_str,cnol;
label_str=xmStringCreateSimple(temp_str);
/* Create _abel widger. */
XtVaCreateManagediWidger (“1b",
xaLabelWidgetClass, frame_popl.,
XmNlabelString, label_str,
NULL) ;
XmStringFree(label_str); /* Pres up the string which is no longer in use. */
/* Create frame widget. “/
frame_pop2 : XtVaCreateManagedWwldget(“frame",
xmFramewWidgerClass, form,
XmNshadowType, {mSHADOW_ETCHED OUT,
XmNtopAttachment, XmATTACH_POSITION, XmNcopPosition, 2,
XmNbottomAttachment, XmATTACH_POSITION, XmNbottomPosition, 40,
XmNleftAttachment, XmATTACH_POSITION, XmWleftPosltion, O,
XmNrightAttacnment, YmATTACH_POSITION, XmNrighcPosition, 38, NULL);
/* Create OX push bur-on snd 2‘''ach it t« the form.
=/
bttn_down=xXrvVaCreateManagedWidgel ("OK"*,
xnPushButronWidgecClass, form,
AmNtopArtachment, XmATTACH_POSITION, XmNtopPosition, 37,
XmNbortomALtachment, XmATTACH_POSITION, XmNbottomPosition, 40,
XmNlefrArtachment, XmATTACH_POSITION, XmNleftPosition, 328,
XmNrigntArttachment, XmATTACH_POSITION, XmNrightPosition., 40, NULL);
/* Set the user data of OK button. */
XtvaServalues (bttn_down, XmMuserbata, dialog, NULL):
/* Set the call back routine. -/
XtAddCallback {pttn_down, XmNactivateCallback, cpu_stat_vopdown, NULL) ;
/* Set the backgroung color of OK button to green.
v/
XtVaSetrValues (bttn_down, XtVaTypedArg, XmNbackground, XmRStxing, “Green”, 7, NULL) ;
/* Create the drawing area for bt srory graphics. */
draw = XtvVaCreareManagedwWidget |*draw”,
xmDrawingArcaWidgetrClass, frame_pop2,
XmNwidch, 7350,
XrmNheight, 400,
NULL) ;
dpy_cpu_popup = XtDisplay{draw); /* Get the display ID of drawing area. */
/% Get the color information of drawing area. °/
cmap=DafaultCalormapOfScreen(X.5creen(draw) ) ;
scr_popup = XtSereen(draw); /* Get Lhe screen ID of drawing area. °/
/% Set rthe drawing area as the work area of form
widget. */
XtvasSerValuer’form, XmNworkWindow, draw, NULL)
/* Set the call back routine for drawing area. '/
XtAddCallback!draw, XmNexposeCallback, show_cpu_graph, cpu_rnumber);
/* Create the graphics context and attach it ro the
user data of drawing area. "/
gev. foraground - BlackPixelOfScreen{scr_popup): ’
gc - XCrealeGC{dpy_cpu_popup.
RootWindowOfScreen (ser_popup), GCForeground, &gev);
XtVaSetVa'lues [draw, ZmNuserData,gc. NULL) ;
/* Manage "he form widget. */
XtManageChild!fomm) ;
/v Pop up the history window on the screen. */
XtPopup (dizlng, XtGrabNone);
}

/* This routine draws the graphics on the CPU
history window. */

void

show_cpu_graphiwidger w, XtPointer data,

mbrawingAreaCallbackStruct “cbk)

{

char strli75.,s5=r2i7%];

GC gc:

wWindow win - ¥XtWindow(w);

int i

1 .
¥, X, 0000

int ht., base:1:0; /* Base coourdinates of history w.ondow. */
int C_line,! LPoinb[Z2])

Nt y{2Z], b V.o renmp;

inr da_again,:lea_base;

int add,d:v, ox

“loan. rves, - iply;

char srr3'§-1. : [z0), s r5[20);



XColor xcolour, spare; /" X Window coleor information. ¢/
long int fill_pixel=l; /* Poraground color for the window. */
long int fi!_pixel2=1;
long int fi: . _pixel3=1;
int zero i(231;
int 5YS_wval[23],USR_val[23]);
int max_s=0;
int max_u=0;
int mlpy=0;
int cpu_num={int)data: /* CPU number. */
flag_base=0;
/* Clear the window. */
XClearWindow(dpy_cipu_popup,win} ;
/* Allocate red color to the window {ur systram time.
"/
XAllocNamedCo'lor {dpy_cpu_popup, cmap, "Red", &xcolour, &spare) ;

£il pixel=xeco . ur.pixel; /* Save this color. */

/* Allocate blue color ti' the window for user time,

*/
X211 ocNamedColor (dpy_cpu_popup, cmap, "Blue”, &xcolour, aéspare) ;
fill_pixel2=xcolour.pixel; /* Sava this color. 7/

/= Allocate black color to the window ‘or axis
lines. */
XAllocNamedColor (dpy_cpu_popup, cmap, "Black”, &axcolour, &spare) ;

fill_pixel3d=xcol-ur.pixel; /> Save this color. "/
/¢ Get the graphics context valies. ¢/
XrVaGetValues (w, XmNuserData, &gc, NULL);

/* Draw x and y axis on the window., */
XDrawLine (dpy_cpu_popup,win,ge, 10,10,10,350);

XDrawLine (dpy_cpu_popup,win,ge, 10,350, 650,350);
gtrepy(strl, ~“");
lenl = strlen(iscrl);
XDrawString (dpy cpu_popup, win, gc., 6, 20, stri, lenl):
strepy(strl,"& >f Time");
lenl = gtrlen(strl};
/* Draw the label of y-axis. ~/
ZPrawString (dpy cpu_vopup, win, gc, 18, 19, strl, lenl);
srrepy(strl, ">")
lend = scrlendstrl);
XDrawString{dpy_cpu_popup, win, gec, 646, 357, strl, lenl);
strepy(serl, "Time");
lenl = strlenistrl);
/v Draw the label of x-axis. v/
ADrawsrring (dpy_cpu_popup, win, gc, 654, 3%0, strl, lenl):
screpy(styl, " (Sec.) ") ;
lenl = sctrlen{strl);
XDrawString{(dpy_cpu_popup, win. gc, 650, 370, strl, lenl);
for(i=0;1<=20;i+¢+) /* Find maximum values of system and user time, */
{
if{max_s<Vepulcpu_num] .sys_time(i))
max_s=Vcpul{epu_num) .sys_time(i];
1€ tnex, n<Vepu (cpu_num) ,usr_time{i])
nax_u=Vepuiepu_num} .usr cimefi);

)

if(max_s < max 't /* Find which one is larger. -/
max_s Max_');
/* If maximum value i3 too low rchen adyusr che
graph’s scale to draw the lines */

{

/* If maximum value i3z > then multiply by 24. °/

case .0 /% 1t maximur value 15 20 then multiply ~y 17, 7/

bow

rase i /* Xf naximum value 15 U thre mu_niply Ry >/
mipys=11;

break:

case 10 /* If maximum value is ¢ the: multiply by 8, ¢/



mlpy=4;
break;

case 50:
nipy=5;
break;

case 60:
mipy=S;
break;

case 70:
mipy=5;
break;

case 80:
mlpy=4;
break;
case 90:
mlpy=13;
break;

case 100:
mlpy=3;
break;

default:
mlpy=34;
break;
}
for(i=0;i<=2D;ir+)

{

Al

VA

Ad

VA

YA

1f maximum

If maximam

If maximum

If maximum

If maxinum

If maximum

value

value

value

value i

value

value

Default value is

is

is

isg

4.

50

80

30

100 then multiply by 3.

Lhen

then

thei:

then

rhen

multiply by 5.

multiply

uy

5.

multiply gy -

multiply by 4.

multiply

/* Get values for system & user "ime.

8YS_val(i] =base- (Vcpu|[cpu _num] .sys_timeli] *mlpy);
USR_val[i}=base-(Vcpul[cpu_num] .usr_cimefi] *mlpy);

}

strepylsert, =+ ) ;
lenl = strieni{stri);

x=1Q;
for (3=0;1<=20;1++)
{

X=x+30;
}
x=10;
for(i=0;1<=19;i+-)
(

X=x+"0;
}

strepy{strl, "System Time*)
lenl = strlentstrl);
XDrawString!dpy_cpu_popup, win,

x=10;

strepy {strl, " " ') ;
lenl = strlenist:>";
for(i=0;1i<=20;1iv+)

/* Set the color for sysrem cime. -/
XSetForeground(dpy_cpu_popup,gc, fill_pixel);

/* For system time.

/* Draw the vertices on the graph.
XDrawsSrtrint: (dpy_cou_popup, wWin, gc¢,x,SYS_val[i)s+5, srri,

./

tenll;

)
¢

/* Connect all vartices oo thi- qraph.
XDrawL: :e (dpy_cpu_popup,win, gc,x,SYS_val(i),x+30,8YS _vaili+.));

/* Line for system time.
XOrawLineldpy_cpu_popup.win,gc,560,15,580,15);
/* PrinL label for aystem time. -7

gc,583,20, strl, leni);
XSecForeground(dpy _cpu _popup,gc, £il)_pixel2);

/* For user time. */

./

{ /* Draw the vertices on the graph.
XDrawString(dpy cpu_popup, win, g¢,x,USR_val 'j]+5, strl, lenl);
X=X+30;

}

x=10;

for(i=0;ic¢=19; 1~}

( /" Connect all vertices on Lhe gyyap,
XDrawLineldpy _cou _vpopup,win,ge, X, USR_val(i],x+3D,USR_valii+l]};
X=X+ 30:

}

XDrawLine (dpy_criu
gtrcpy(str}, "User
lenl = strlentstgli;

XDrawsScying (dpy_rcp_popup, win,

2" );

/.

/*

Line for user time.

popup, win,gc, 560,406,580, 40);

)

Print label for user time.

gc,5683,45, strl, leni);

i

"

/

)

by

3.

“/

>/

)

./

L)
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/* Reser the color to black -/
XSetForeground(dpy_cpu_popup.gc. £ill_pixel3):

)
/* This is call back routine for the OK button on
the history window. *:

void

cpu_stat_popdown{w, clienr_data, call_data)

vidgetr w;

XtPointer client_daca:

XtPointer ¢all_data:

{

Widget wid;

int ¢r_no-0;

XtVaGetVaiues(w, XmNuserData, &wid, NULL);
?tDestroszdgetlwid); /" Destroy this widget. */

/= This routine executes as the child process. Its
job is to caprture the CPU data and send :nem to the
parent process through pipe. */

void chilé_cpu_ack (void) /* For run monitor screen 1. */
{

int n,q,y:

int flag2:7;

int go=0;

char item(MAX];

FILE *fp;

/* Wait For the user to press the CPU Activiries
push button on the main window. */

while(l)
(
read(pipe2(0),&go,s5izecf(ga));
1£{go==10)
break;

/* Execute monitor command and take ics ocutput
through pipe. */
ifi (fpzpopen{-moniror -c1*,°r"))==NULL)
{printf ("popen error"); exit(0);}

while( (foers!{.tem,MAX, fp)) !=NULL)

n=strlien(i' ey ; /* Number of items. */
for{y=0;y<=n;y+-+)
{
g=(int)item([y]; /* Convert into integer. */
if(g=-"01}
(
fLag2=1;
cur _pos=78; /* Default position of cursor,. */
flag_ok=1;
cr(fp,item,y,n);/* Extract data from outpur. -/
reak:
}
1f(fLlag2) /* 1f done then exitc. */
break;
}
pclose(fp); /* Close the pipe. =/
exit(0};
}
/* This routine is the call pack for CPU Reporr push
button. This routine create the pop uUp window for
CPU utilization graphics. </
void
becall(w, client_data, call_datra)
Widget w;

XtPointer client_dara:

XrPointer call_daa;

{

XGCValuaes gcv;: /* Grapnics context value. */
GC gc;

widget form;

Arg args(2);

Colormap cmap_popup; /v Ccloy information. */
Widget diralog.draw, irzm:_nopl, irame_pop2, bttn_down;
char buf[&)="Report"; /* Title srring. ~/

/* Creare the pop '.p sheil. */
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dialog = XtVaCreatePopupShe.! (-popup-,
xmDialogSrellWidgetClass, etTopShell (w),
XmNeitc:e, buf, /* Title scring. */

XmNallowShellResize, False,
XmNdeleteResponse, XmDESTROY,

XN, znJ, /* Size «< shell. =/
XmNy . 250,
NULL} ;

/* Create the form widger. */
form=XtvaCreateWidget{ "main_window".
xmFormWidgetClass, dialog,
XmNfractionBase, 40,
ANwidch, 750, XmNheight, 473, NULL);
/*» Create the frame widget. -/
frame_popl = XtVaCreateManagedWidget (* frame-",
xanFramewWidgerClass, form,
XmNshadowType, XmSHADOW_ETCHED _OUT,
XmNrLopAttachment, XmATTACH_POSITION, XmNtopPosition, O,
XmNbottomAttachment, XmMATTACH_POSITION, YmNbottomPosition, 2,
XmNleftAttacnment, XmMATTACH_POSITION, XmNleftPosition, 0,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 40, NULL);
/* Create tha title label for che window. */
XtVaCreateManagedWidget ("CPU Utilization Report~, xmbLabelWidgertClass, frame_pcpl, NILL);
/* Create the frame widgec. */
frame_pop2 = XtVaCreateManagedWidgect (*frame*,
xmFrameWidgetClass, f{orm,
XmNshadowType, XmSHADOW_ETCHED_OUT,
XmNtopAttachment, XmATTACH_POSITION, XmNtopPosition, 2,
XmNbottomArtachment, XmATTACH_POSITION, XmNbotromPosition, 40,
XmNlefrAattachment, XmATTACKE _POSITION, XmNlefrPesaition, O,
XmNrightartachment, XmATTACH_POSITION, XmNrighrPosition, 38, NULL);
/* Create OK push button and attach ir to the form.
-/
bttn_down=XtVaCreateManagedWidget {-0OK",
xmPushButtonWidgetClass, form,
XmNCopAttachment, XmATTACH_PCSITION, XmNtopPosition, 37,
XmNborromAttachment, XmATTACH_POSITION, XmNbottomPosition, 40,
XmNleftAttachment, XmATTACH_POSITION, XmNleftPosition, 38,
XmNrightAttachment, XmATTACH_POSITION, XmNrightPosition, 40, NULL):
/* Set the background color of OK burton to greern.
*/
XtVaSetValues (bttn_down, XzVaTypedArg, XmNbackground, XmRSctring, "Green™, 7, NULL) ;
/* Ser the user data. */
XtVaSetrvValues (bttn_down, XmNuserpPara, dialeg, NULL};
/* Set the call back rroutine for OK bulton. =/
XeaddCallback(brtn_down,¥mNactivateCallback, Popdown,NULL) ;
/* Create the drawing ares widget. ‘7
draw = XtVaCreat+-ManagedWidgetL{-draw",
xanDrawingAreaWidgetC’ :ss5, I[rame_pop2,
XmNwidth, 750, XmNkheight, 400, NULL);

,

dpy_popup = XtDisplay! ‘rawi; /* Get the display ID of drawing area. °*/
SCY_PptI_popup = XCScreenidraw); /* Get the acreen ID of drawing area. */
/™ Set the drawing area as a work area vi form
widget. */
Xcvaservalues (form, ¥miworxWindavi, draw, NULL);

/* Create the graphlcs context «f drawing area ond
attach it to the usex data of the drawing area. °/
gecv. foreground = BlackTixelO:iScreen(scer_pty_popup);
gc = XCreateGC(dpy_pwpup. RootWindowOf{Screen(scr pty_popup), GCForegroutd, &govi;
XtVaSetValues (draw, XmNeserbata, gc, NULL) ;

/* Get the color information. </
cmap_popup=DefaulrColormapCfScreen (XeScreen (draw) ) ;

/* Ser rhe call back routine for drawing area
widget. */
XtAddCallback (draw, XmNewprszitallbaeck, show urilization, cmap_frcpup) ;

/* Manage the form. "/
XtManageChiia(forr

/* Display the pop up window on the screen.
¥tPopup (dialog, X:zGratNenel,
}
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/* This is the call back routine for OK burton on
the CPU ut:lizarion window. This routine close the
CPU utijiization window. "

void

Popdown{w, client_data, call_daca)

Widget w;

XtPointer client_darta;

XcPointer call _data;

vlidget wid;

int i;
int flag vwril=C;
for(i=0;1<=24;1i«+){ /*~ Clear the CPU utilization structure 1f it reaches
to the edge of the graph. °*/
if(cpr_utilizarion[i].cpu_util !'= 300 )
flag_atil=]1;}
if{ flag_util == 0 ) /*3)l1 reach to 300 values. '/
{ for(i=0;i<=24;1++) /* Initialize the structure. */
cpu_utilization(i).cpu_uti’ -0;
}
XtVaGetValuesiw, XmNusc:-Data, &wid., NULL):
XtDestroywWidget (vid) ; /* Destroy the utilization window. */
)

/* This routine inmitialize the CPU utilizatir
structure. ~/
void report_1nif{]

int i;
for{i=0;i<=24;1++)
cpu_utilization{i).cpou_util=0;
}
/* This routine draws bar graphs on the CPU
utilization window. */
void

show_utilization(Widget w, XcPoiater data,
XmDrawingArealCa. ihackStruct *cbk)
(

char strl[75),str2(75};
char noli25),no2[25};
char cnol(75)="CPUL #";
chayr cno2(7S)="CPU #-;
GC gce;
Window win = XtWindow(w):
int lenl,x,y:
inc 1,x_diac, flag_low;
int height,base=350;
int high,low.get_cpu_low.get :'pu_high:
long int fill_pix=1:
long int £i1l_pix2:°;
XColor xcolr,spr;
Colormap cmap_popup:= (Calarn:pidata:
/< Allocate block color to window. */
XAllocNamedColor (dpy_popup, cmap_popup, "Black®, &xcolr, &3pr);

fill_pix=xcolr.pixel: /* Save this color. */
XAllocNamedColorx {dpy popup, ciiap_popup, “Black", &xcolx, &Spr);
£111_pix2=xcolr.pixel; /* Save this color. */

high=low=get_cpu_low=get cpu_high=0;
/* Get the user data. */
XrvaGetValues lw, XmNuserbData, wgo, NULL)Y;

/* Draw x and y axis. °/
XDrawline (dpy_popup,win,ac, 1.4, 10,10,350) ;
XDrawline (dpy _popup.win,.ac, 13,350,850, 350);

strcpy(strl,~*");

lenl = strleni(strl);

XDrawString (dpy_ropup, win, g, 4, 20, strl, leni):
strepy(strl, "Utilization");

lenl = strlen(strl):

XDrawString{dpy_popup, win, 3¢, 18, 19, strl, lenl);
strcpy{scrl,">");

lenl = strlen(stri);

x=30; y=50;

XDrawString(dpy_popup, wir, uc. #46, 357, strl, lenl):
strepy(strl, “CPU#" ) ;

lenl strlen(strl);

XDrawString (dpy_popup, w:ir, 1c, 560, 273, strl, lenl):
strepy(strel,"0 1 2 2 4 2 & 7 2 9 19 11 12 13 14 .5 16 "),
strcpy (str2,<17 18 19 272 21 2@ 23");




strcat({strl,scr2);
lenl = strlen(strl):

/* Draw CPU number. */
XDrawSrring (Jpy_popup. win, gc. 2, 3169, stri, lenl);

low=cpu_utilization(0].ecpuy_util;

/* Set yellow c¢nlor for the drawing area. */
XSetForegroundidpy_popup,ac, fill_pix);
x_dise=2:

/* Calculate the x-axig distance. */
for(i=0;i1<=23;iv+)

(
SE( (i>=10)k&{i<216) )
x_dist+=29;
else 1f( {i>=17)&&(i<=20) )
x_digre+=31;
else if( (1>=21)&&(1i<=23) )
x_dist+=29;
else
x_dist+=20;
height=cpu_utilization(i{].cpu_uril;
if(height>297)
height=292;
if(high<cpu_urilizationi:}.cpu_util}
high=cpu_utilization|i).cpu_util;
get_cpu_high=i;
}
if(low>cpu_utilization(i].cpu_util)
low=c¢cpu_utilizationfi}.cpu_utsl;
get_cpu_low=1;
}
y=base-height;
/* Draw bar graphs. */
XFillRectangle(dpy popup,win,gc,x_4ist,y, 6,neight);
}

XSerForeground (dpy_popup,gc, £ill_pix2);/° Reset color ro black. +/
sprintf{nol, *%d",get_cpu_high};

sprantf{no2,"&d*,ger_cpu_low):

strcat{cnol,noii;

strcat(cno?,no2i ;

strecat{cenc',” is utilized heavily, ");

strcaticnoz,™ is vrilized 1lightly®);

strcat (cnol,cno?);

lenl = strlen{cnol);

/% Print the utilization message. */
XDrawString (dpy_popup, win, gc, 140, 45, cnol, lenl):
XDrawRectangle (dpy_popup,wia,gc,13%,19,56)3,36);
}

/* This routipe updates the screcn Jine number and
rake monitor output to calcularte _he system and user

time. v/
void cr(FILE *fp,char “item,int y,ing n)
{

int i;

if({y<(n-1})

fniy,n iten:;
while((fgets(item, MAX, ) v =NULL)
(

n=strlen{ivem);

1£(n==1)

{

/* Increment screen line number. =/
)
else

fnl-1.n.ireml:/° Track the cursor movemencs. ™~/
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/” This routine tracks the movements of the cursor
by using control characters and get the data for
each CPU. */
void fn(int i,int n,char *1cem)
{
int g=0;
int al2),k,tab=0;
int sys,user,val=90;
int control_char=0;
user=sys=0;
sp_cctr=0;
++1;
while{i<=(n-1}}
for{k=0;k<2;k++}
alkl=-1;
g=valve(i,n,item):
if(g==-1)
break;
i1 (g==27)
{
if(dflag)
{ /* 1f control chararter is C. */
if(control_char==C)
/* Increment che curscr. */
cur_pos=cux_pos<val;
/" IEf control character is D. */
else | f{{control_char==D)
/* Decrement che cursor. */
T1Y_pOS=CUY_DOS~Val;
dflag=0;
v/.u'.-=0;
}
+41;
g=value(i«+,n,izem ; /* Get the control character. */
if(g==-1)
break;
if{g==91)
1
g=value(i~+, n,1tem);
ifig=-=-1)
breax:
1£(g==72}
{ flag=1;
dflag=0;
flag_ok=0;
line-0;
cur_pos=1; /" Default cursor position. */
i
else
1ETigleC)&& (g =D) &&k(g!'=A) L& (g!=B))
' /" Get the cursor movement value. */
/* Store lst diglt </
a(0]l=q;
g=vaive({i++,n,i1tenm};
iflg=--1}
break;
LE((g: Clak(g!=Diaklg! =A)&klg!=B))
[/* Store 2nd digit */
al(1l)=g;
g=value{i++, n,1tem);
if(g==-1)
break;
\
}
/* If cursor is moving i:. any direction. */
iflg==C||a:-D||g-=4]g==3)

Expact data ~/
teysl:

=C)

-* Coptrol character is C. */
control_char=C;
SLiu =D r Conetrel character is D. */
conrrol char=D;
- =A)
S rontrol characrer is A. */
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control_char=A;
L f (g==B)

/* Control charac'er is B. */

conrtrol _char=¥;

/* Get the cursor movenent values. */
val=convtial0D],all));

/* If control character is A ther go up. "/
iZ(control_char==3)
‘Line=22-val; dflag=0; val=0:}

/* If contrci character is B then go down. */
tf (control_char==B)

{line=linesval: dflag=0; val=l:)

}
)
)
else if(g==10)
{
i1f(dflag)
{

Lf (contxol_char==C)
CUr_pOS=CUIr pOS5+Val;
else iflcontrol_chax==D)
CUr_pos=Ccur_pos-val;
}
++y;
flg_space=0;
if{'flag)
s4line;
revurn;

else if{g==61]|[g==45%) /* 1f data is system or user time |= , -). */

dflag=0;
if(i==0)
vilag=1:;
iflg==61)
++8Y8; /* Increment system time. */
else
eruser; /* Increment user time. ~/
+41;
g={int)item[i);
1f({ (g!=61)&&(gt=45) )
{
ctr_char{centrol_ rhar,sys.user,line, flag,val,q);
flag-0;
vilag=0;
8ys=0;
user-7;
control_char 9;
val=0;
}
)
else if (g==H_CONT)
{
i £ {dflag)
(

if{control_char==C}
Cur_pos=cur possval;
else ificontrol_char==0)
cur_pos=cur pns-val;
}
flag=0;
while( (g=(int)icem{i))==F )
{ /% 1f control character is return character. */
-=Cur_pos; 't [Decrement cursor. */
++1;
}
control_char=H_CONT;
}
else 1£{g==32)
{ * 1Y voilrol charact.or is space. “/
vflag=l;
dfltag=0;
5p. “tr=0;

while( {(g={inv)itemii j=-7_ .
{

¥y+Sp TCY;
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}

crr_char(control_char, sys,user, line, flag,val,g);

flag=0;
vflag=0;

sys=0;

user=0;

control _char=0;
val=0;

alse if(g==9)

{

dflag=0;
vilag=1l;

if (flag_ok)
(

val=val+9;

/¢ If control chaxacter is TAB. */

+* X{ tab on okstate line. */

Cur_pos=cur_pos-val;

flag_ok=0;

/* Fandout the cursor's current position. */

if( (cur_pos>=1)e&lcur_pos<=7} |

cur_pos=8§;

else if( {(cur_pos>=B)&&{cur_pos<=15) )

cur_pos=15;

else ifl (cur_pos>=i6)&&{cur_pos<=2y; )

cuy_pos=24;

else if( (cur_pos>=24)&&(cur pos<=31) )

cur_pos=32;

else if( (cur_pos> 32)&&{cur_pos<=39) )

cur_pos=40;

else if( (cur_pos>=40)a&(cur_pos<=47) )

cur_pos=48;

else if( (cur_pos> 48)&&{cur_pos<=55) )

cur_pos=5%§;

else if( (cur_pos>=56)kk{cur_pos<=63) )

cur_pos=64;

else if( (cur_pos>=64)&&lcur_pos<=71) )

cur _pos=72;
RS 1

else if{ ((g>=48)&&(g<-57))

{

else

+ +CUr_poS;
L4 Pi;

-ei;

1

/" To discard load values on wonitor =s2rren. */
(g--461 )

/* end while, ¢/

/" This routine take control ch.racter and adjust
the index value inside the screan line datc
structure, */

void ctr_char(int control_char, int sys,int .rzex,int line,int flag.
int val,int g)

{

if(control_char==0)

control_char=C;

if{val==0)
(
1f(vflag)
val -0;
else
val=l;

switch{control_char)

(

case C:

;* 1f zontrol character = C thén go to forward.

fward(C,sys,user, line, fiaq,va!,ul;

break:
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case D:

/* If control character

backward (D, sys,user, line,val,g);

break;

case A:
break;

casc B:
break;

case H._CONT:

/* Tf control character

new_line(H_CONT,sys,user,line,val,g);

break:;
)
vilag=0;
}

int valuef{inr i,int n,char *icem)

int p=0;
3f(i>{n-1})

returni-1);
p={int)icem{il;

return(p);

int convrtinc j.int k)

{

int T[2];

intc i.cn;
TIO)=5:
T[1li=k;
if(T(0)==
for(i=0;i<2;1i++)

switch(T{i})

{

case 48:
cn=0;
break;

case 49:
cn=1:;
break;

cas: S0:
cn=2;
break;

case 51:
cn=3;
break;

case 52:
cn=4;
break;

case 53:
cn=5;
break;

case 54:
cn=6;
break;

case 55:
cn=7;
break;

case 56
cn=8;
break;

case 57:
cn=9;
break:

/* This ro:.ine get the
moni' 3r o.tput line., */

/* I€ index
error. */

/" Get integer value. *7

/* This routine converts ASCI] number into inrteger

number. °/

/* If the ASCIT value is

/r If

rhe ASCII

the ASCIT

/* I

the ASCLI

tie ASCII

the ASCII

FAR &3

the ASCII

e ASCTY

tne AUTII

s Tt the ASCII wvalue is

value is

value is

value is

valae is

valie is

valoe is

vailae is

value is

is ) chen go to backward.

ia 3 then go To new line.

n:merical value from each

48

49

S

52

54

S8

57

then
cheen
then
éhen
then
then
then
then
then

then

raturn

rewurn

raturm

recurn

recurn

retuzn

return

return

Yyeturn

return

.5 greater than string length then it

0. */
1. 47
2. =7
3. s
4. ¢
§. -y
6. "/
7. %4
8. ¢
9. v
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defaulr: /+ Default value is -1. */
cn=-1;
break;
} /~ end switch */
Tl[i)=cn;
3 /* end for *

LELTIL; 1=-1)
T[O}=( TIO}*10 )-T V}; /* Mult.ply by its weighrs.
recurn(T[C])

/* This routine positions ~he cursor to upward
direcrion. */
void upward(int val)
{
if(line '=0 )
line=abs(line-val);
return;

/* This ro..ine positions 'he cursor to backward
direction. °/
void downward(int val)
{
line=line+val:
return;

/* This routine positions the cursor ro forward
directi.n. */
void fward{int control_char,int $,inc u,int Ln,int flag, int val,int g)

{
int indx;
if{control_char==C)
(
if(flag)
{
val=val-9;
if(val==0)
cur_pos=1l;
}
else
cur_pos-cur_pos-val;
update_sline(s,u,Ln.g);
s=G;
u=75
flag=0;
)
} .
/* Thi- rcut ne positions the cursnr to backward
direcrion., *
vo1d backward(int control_char,int s,int u,int Ln,int val,int g)
{

int pos,indx;
if (control_char==D)
(
if{flag_ok)
val=val+9;
cur_pos=cur_pos-val:
update_sline(s.u,Ln.gl;

s=0;

u=0;

flag_ok=0;
)

) _ A
/* This routine executes whenever the niw line
control rharacrer appears in ihe rnnitor output
line. "

void new_line(int control_char,int s,int u,unr ja, e val,int g)

{

int indx;

if{control_char==H_CONT}

(
update_sline(s,u,l:,g);
s=0;
u=90;
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'* This routine update the screwn linc data
structure by inserting the extracted data fram the
mgnitor output and then calcula-c¢ system and user
time by counting tle: sy:ztem and uzer time
characters. */

void update sline(int s,int u,int Ln,int g)

int k=1;
int user,ays,i;
static int coutr_T.N:
int ct_T=23;
1f(s!=0)
{

while(k<=g)

/° If gystem time is not zero. *‘/

/* Insert the system time chartact-r (5).*/

/* Increment iline index. */

/* Insert the user rime character (9). */

/* Increment line index. */

/* Reset the system and user time. */

/= If there 1s a space character. °*/

/* Ingert the space character {(0). */

(
sline(Ln).L(cur_pos)=5;
-vK;
reCUr . _pPOS;

}

}
k=1;
1E(u!=0)
{
while (k<=u)

{
sline(bLn).L(cur_pos}=3;
+4X;
+¢+CUY_POS;

}

}

s=0;

u=Q;

k=1;

if(sp_cLr '= 0}
(

while [k<=sp_ctr)

(
sline{Ln).L[cur_posl=0;
++k;
«+«CUr_pos;

)|

sp_crr=0;

)
1=1;
sys=Q;

for(i=1;1<=60;i++)

{
if(slire[ln).L{1]==5)
- tsys;

)

Luser=gu;

for{i=l;i<=60;1i+¢)

(
if{sline{Ln).L{i]==9)
reuser;

sys=roundval (sys}:
user=roundval (user});
vi:ite(pll),kline,sizecftline));

write(p{l),&sys,sizeof(rys)):

write(pl[l],&user,sizecf{user)):
L

/” Now count th. -ystem time character to calculat.-
the system rcime. */

/* For System Lime. “/

/* Now coun”, the user time character to calculate
the user t:we. -/

/* For user time. */

/* Converl (ie system and user time values into
percentages. -/

/* For system time. *v

/™ For aser Lime, =

/" Send thne !ine number to the parent proceSs. °J/

/* Senu the system tima values to rhe parent
process. -

/* Bend tne user 1:ime values to C(he parent process.
t/
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/* This routine first rounds the sys:zem and user
time va’':es and then converts them {n!. percentage.
"/
10t roundval (int x)
{
float y,qg,f;
int h;
y={float)x~10.0/6.0;
h=(1nt}y;
f=({float)h;

g:y-E;

if{g>=0.5)
h:h+l;

returnth};
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/" This routine first rounds the system and user
time values and then converts them into percentage.
./
int roundval (int x)
{
float v, q, f;
int h;
y=(floar)x*1..0/6.0;
h-(intiy;
f=(floar)h;:

q=y-£f;
1f(q>=0.5)

" hel;
return(h);
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