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Abstract

In this paper, we describe XEMS, an X-based Event Messaging System. This
system provides the framework for interactive duplication, storage and
manipulation of X Window user-generated input events. XEMS 1s a client-server
system that relies on X interclient communication to send events from an
application to a storage daemon and vice versa. Since XEMS is build above X, it is
portable across platforms and widget toolkits. For this project, we have
implemented a regression tester using XEMS. XEMS can also be used for logging,
demonstration, and multiplexing.
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1 Introduction

The X-based Event Messaging System (XEMS) provides a mechanism to intercept user
generated events and to ship them between X clients using the X Window interclient
communication routines. XEMS has its own protocol to send event structures and related
information across X clients. In addition, XEMS provides an interactive framework to capture,
replay and filter events through a user interface. Using XEMS we have implemented a regression
tester, a system that captures mouse and keyboard events from an X application (the “Target
Application”). These events can then be stored and played back later, even on another instance of
the same application.

In the past, there have been efforts to capture user generated events with specialized X
servers! that trap events at a lower level. This approach is consequently device dependent and
obviously not very portable. In comparison, XEMS relies its functionality on interclient
communication provided by X, specifically by the XS endEvent? routine. By preserving the X
server integrity and by staying above the Xlib layer3 , we provide a robust and portable system that
relies on X Window portability and does not deal with the specifics of device drivers. In addition,
XEMS provides a uniform protocol for applications that use Athena, Motif, OpenLook or any
other Xt-based toolkit.

2 The X Window Event Model

The X Window system is a mouse-driven windowing system which responds to events.
An event is produced by a keypress, by a mouse click or motion, or by interaction between X
programs. Events occur at any time, and need to be stored as soon as they happen. The Event
Queue is the data structure dedicated to store the information about events. X provides functions
to take events from this queue. Once an event is taken from the queue, the application program
must generate the appropriate response depending on the type of this event.

In order process events, every X program must have an Event Loop.This loop is
implemented as an infinite while or for loop, which calls two routines: one that takes events
from the event queue; and another that branches out according to the type of event and generates
the appropriate response, in the case of widget toolkits, by dispatching events to the widget that
originated the event. The purpose of the infinite loop is not that of polling, on the contrary, the

1. XTrap [2] and XTest [11] are examples of this approach. The source code and documentation for these
systems are available via ftp from export.lcs.mit.edu in the /contrib and /pub directories respectively.

2. Section 8.4. of [7] provides further details on the XSendEvent library routine.

3. Figure 1-3 in page 9 of [7].
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program is put to sleep while no events occur and waken up as soon as the event queue is filled.
The Xt library provides the routine that implements this event loop and its coded as follows:

void XtAppMainLoop (app)
XtAppContext app;

{
XEvent event;
for (;:) {
XtAppNextEvent (app, &event) ;/*take event from queue*/
XtDispatchEvent (&event) ; /*dispatch to widget*/
}
}

XtAppNextEvent is the routine that removes events from the event queue and
XtDispatchEvent is the one that branches out and dispatches events to the appropriate
widget. Notice that the event information is passed between the two routines through the event
variable.

Event information is stored in an Evenz Structure!, which is a record containing items
such as the type of the event, the window and display that originated the event, the system time
and other ad-hoc information particular to the type of the event. An instance of this event
structure is depicted in the Xt AppMainLoop routine as the event variable and it has the type
XEvent.

The goal of XEMS is to capture these event structures between the time they are taken off
the event queue and the time of dispatching. Once this is accomplished, the event information can
be sent to another X client via the X network.After this application program can continue
normally. However, storing only event structures is insufficient in order to reproduce them later.
Additional information must be associated to each event, as we will see in the next section.

3 System Overview
3.1 Issues

X Window events can be categorized into two types: user generated and window-manager
generated. User generated events are the ones created directly by user input. For example, a
mouse click, which creates an event structure containing information on the position of the cursor,
time, display and window identifier number and so forth. The application program must then
respond to this event, for instance by popping up a window or by drawing a dot. On the other
hand, events generated by the window manager are created when the user interacts with the user
interface of the window manager. They are informational in nature, and do not require a response

1. Chapters 2 and 8 of [7] provide more detailed information about events.
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from the application program, since these events are created after the action of the window
manager on the application. For example, moving and resizing are events generated by the user
interface of the window manager after the action of moving or resizing has been executed. Then
the window manager sends a ConfigureNotify event to the application; however, the
application does not take any further action in response to this event.

The backbone of our interclient communication between the target application program
and the storage daemon (the process that will store and manage the stored events) is the
XSendEvent X library routine. One of the arguments that XSendEvent takes is the identifier
number of the window where the event is to be sent. This is of great advantage in order to
reproduce events later, since the identifier number of the window that generated the event is
stored in the event structure, and since each widget has a window identifier number associated
with it. However, window identifier numbers are assigned at run time and might be different from
instance to instance of an application. Thus, this poses a problem if we were to store the events to
a file, because we will be unable to find the window identifier number associated to the widgets of
a new target application that is different from the one that created the stored events. We will
discuss a solution for this problem in the following sections.

3.2 The Recording Process

Events are captured from the target application between the time they are taken off the
event queue and the time that they are dispatched to the widgets. The event structures are sent
using the XSendEvent routine to a storage daemon application that we will call Event Daemon
(ED). The ED will recognize the events coming from the target application and will proceed to
store them in a queue. In addition to the event structure, two ClientMessage event structures
are sent synchronously with each event. One containing the system time when the event was
captured and the other the name of the widget that originated the event. The ED provides a
graphical user interface that allows the user regulate the flow of events and control the states in

the target applicationl.

ConfigureNotify events have to be handled as special cases. As we mentioned
before, these event structures are issued by the window manager after a move or resize action.
They provide information and usually do not require any response from the application. However,
ConfigureNotify events generated by a resize action only include information about the
width and height of the window that has been resized, but not the absolute coordinates of the top
left corner of the window. Thus, this information has to be requested through the X routines
XGetGeometry, XGetWindowAttributes, and XTranslateCoordinates and
included in the event structure, so that window geometry information is complete and

1. The target application must be modal in order to handle recording and playback.
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reproducible.

Figure 1 depicts the recording process between two X clients: the target application and
the Event Daemon. The events are sent from the application to the ED using the interclient
communication routines provided by X, which we have mentioned previously. To be able to
intercept the events on the application side, the application has to either use an event loop routine
provided by XEMS (XemsMainLoop) or link to a modified Xt library also provided by XEMS.
In both versions, the application is connected to a module that we will call the Client Module
(CM). This module is in charge of sending the events to the ED and detect events coming from it.

XtAppNextEvent

Client
Module

'

XtDispatchEvent

X Interclient Communication

Event
Daemon

Permanent
Storage

Figure 1: The Recording Process

3.3 The Playback Process

The Playback Process is a more complicated one. Once the events are stored in the ED
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side, they are arranged in a queue (the “EdQueue”) in main memory, so that they are ready to be
sent to the application, thus simulating user input. Additional information such as the name of the
widget that originated the event and the system time when the event occurred is associated with
every event. This information is obtained from the two ClientMessage structures that were
sent synchronously after each event during the Recording Process.

Internal

Permanent
Storage

X Interclient Communication

XtAppNextEvent

'

Client
Module

XtDispatchEvent

Figure 2: The Playback Process

To start reproducing user input, we take events one by one from the EdQueue, following
the timing elapsed from one event to another!. Each event has its window (the window identifier
number) field encoded to uniquely identify the event as coming from the Event Daemon. This

1. The timing simulation is implemented with the use of timeouts. For example, if there are 2 seconds
elapsed from one event to another, we set up a timeout of 2 seconds after the first event is sent. Once the 2
seconds have elapsed, a routine will be called to send the second event.
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event is then sent through the X network using the XSendEvent routine, from the ED to the
toplevel widget of the target application. Once on the application side, the CM would detect this
event as coming from the ED by looking at the encoded window field. This field will contain an
encoded identifier that X would never generate. Then the CM will proceed to decode the modified
window identifier. After the decoding process, the CM recreates the window identifier number as
if it were created by user inputl.

Another way to decide where an event should be dispatched to on the application side is to
send a ClientMessage structure from the ED to the CM containing the name of the widget to
which we want to send the event. This name will be looked up in a hash table? that will map
widget names to window identifier numbers. After the mapping is done, the window identifier
number will be stored in the window field of the event structure, so that it will be dispatched by
XtDispatchEvent to the widget that supposedly originated the event.

3.4 XEMS Architecture

XEMS, as described before, consists of two main X Window client applications: The
Target Application, the process or application whose events we would like to capture and play
back; and the Event Daemon (ED) application, which is responsible for storing and managing the
events that we capture. These two applications are depicted in Figure 3.

The target application has the Client Module (CM) attached to it. This is accomplished by
either using the main loop routine provided by XEMS (XemsMainLoop) or linking the
application to a modified X Toolkit Intrinsic library (libXt.a). The Xt library can be also modified
and made available as a shared library, in this case, potential target applications are not required
to be re-linked. By using the shared library approach, we make every X client that uses the Xt
main loop a potential target application. XemsMainloop would be more suitable in situations
where the source code for the target application is available, whereas the shared library approach
works for applications that might be only available in executable format.

The CM is in charge of deciding whether an event should be sent to the ED. For that
reason, the CM must be modal, and therefore has three states: Normal, Record, and Play. These
states are set by the user through the ED user interface. The ED communicates this information to
the CM via an X Window interclient mechanism. In Record mode, the CM sends all user and
window-manager generated events to the ED. In Play mode, the CM is ready to receive events

1. We are assuming that the order of widget creation is consistent across instances of the applications that
created the stored events and the application that will receive them. If so, X will assign window identifier
number having the same low order bits to the widgets in the application.

2. This hash table would be created when widgets are realized, this; however, requires modification of the Xt
library.
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User’s Application

XtAppMainLoop ()

Client Module States: Normal, Record, Play

Sender Receiver
XemsModifySender () XemsModifyReceiver ()

X Window
Interclient
Communication

Receiver Sender

. XSendEvent ()
EdModifyReceiver() | gdsendMessage()

Filter

EdCheckFilterEvent ()

User

EdQueueToFile ()
Interface | EdFileToQueue ()

Figure 3: The XEMS Architecture
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from the ED. And finally, in Normal, mode, the CM ignores all events coming from the ED,
except the ones that change states (C1ientMessage events). The CM consists of two modules
to handle the traffic of events: The Sender, which is the module that sends the events and the
Receiver, the one that receives events.

Analogously, the ED has also a Sender and a Receiver. However; the sender does not
reside inside the event loop, since actions are generated through the ED user interface. The
Receiver identifies events coming from the CM by decoding the window identifier number stored
in every XEvent structure. In addition to events that were created by the user on the target
application user interface, the ED receives also two ClientMessage events that store
additional information about the event that preceded them. One stores the system time when the
event was captured, and the other the name of the widget that originated the user-generated event
on the target application.

Once the events are received on the ED side, they are stored in memory, specifically in a
queue analogous to an event queue, called EdQueue. The EdQueue can then be traversed to
reproduce the events or stored permanently in a file for future retrieval. It can be also manipulated
through the ED user interface. The queue can be cleared, scanned, stepped and reset.

The ED, has two storage units, one is the EdQueue that resides main memory and the
other is the Permanent Storage residing in the Unix the file system. Events can be transferred from
Permanent Storage to the EdQueue and vice versa, via the Converter, which consists of a group of
routines that convert XEvent structures to a file and vice versa. All events coming and leaving to
and from the ED are passed through the Filter, which eliminates events that the user wants to filter
out. This functionality is provided by the ED User Interface, which also allows the user to change
the CM state, manipulate the queue and manage message printing. The interaction among these
units is depicted in Figure 3.

4 The Client Module (CM)

4.1 Architecture

The Client Module (CM) is connected to the target application via the
XemsModifyEvent routine which is embedded in the main loop. XemsModi fyEvent calls
three routines: XemsModi fy Setup, which stores initial connection information like display
and window identifier numbers; XemsModi fyReceiver, which is in charge of receiving
events from the ED and XemsModi fySender, which sends the events to the ED. The data flow
among these units is depicted in Figure 4. To store global information, which is used across the
various units of the CM, we use a structure called CmInfo. This structure contains display,
window, state and coordinate information of both the CM and the ED. This information is

Eddy Wong 8
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necessary in order to establish a connection between the two X client processes.

XemsModifySetup()

XemsMainLoop() XemsModifyEvent ()

XemsModifyReceiver ()

XemsModifySender ()

Figure 4: Overview of the Client Module Data Flow

The Receiver, as depicted in Figure 5, is represented by the XemsModifyReceiver
routine. It is in charge of receiving the events from the ED. To be able to distinguish events that
are coming from the ED, the CM uses the routine XemsModifyId which decodes the window
identifier number stored in every stored event structure. This number has been previously
encoded by the ED. After the number is recognized as coming from the ED and decoded, there
can be three types of events that the CM Receiver can process: ClientMessage events,
window-manager generated events and other events that do not fall under these categories.

ClientMessage events coming into the CM involve a change of state!. This is handled
by the XemModifyReceiverClient routine. Window-manager generated events currently
supported are ConfigureNotify, which is issued for move and resize events; MapNotify,
which is issued when a window is mapped or displayed on the screen and UnmapNot i fy, which
is the opposite of MapNot ify, when the window is popped down. These window-manager
generated events by themselves do no elicit any actions if they are dispatched to a widget. For that
reason, we must extract information from the event structure and call the appropriate X routine
that will correspond to the action that made the window manager create these events. The routines
that handle these events are: XemsModifyReceiverConfigureNotify,
XemsModifyReceiverMapNotify, and XemsModifyReceiverUnmapNotify. These
routines int turn, call the X routines XMoveResizeWindow, XMapWindow and
XUnmapWindow respectively.

The Sender, as depicted in Figure 6, is contained in the routine XemsModi fySender. It

1. To find out more about change of state see section 6.3.1, Changing CM States.
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is in charge of packaging the events to be sent to ED with the information that allows the events to
be replayed. The decision on whether to send events is based on the current CM state, which is
checked before any event is sent to the ED.

XemsModifyId ()
Decodes the window id number in the event

XemsModifyReceiverClient ()
Decodes ClientMessage and changes CM state

Window Manager Events Handler
Decodes information from event and calls appropriate X routine

XemsModifyReceiverConfigureNotify ()
Calls XMoveResize
XemsModifyReceiverMapNotify ()
Calls XMapWindow

XemsModifyReceiverUnmapNotify ()
Calls XUnmapWindow

Figure 5: Components of XemsModifyReceiver()

The Sender must pre-package the events that are being sent out. ConfigureNotify
events must be processed in a special manner. A ConfigureNot ify event generated by a
resize action does not include the top left coordinates of the window that originated the event;
therefore, we must retrieve these coordinates through the XGet Geometry,
XGetWindowAttributes and XTranslateCoordinates X routines. This has to be
done with every ConfigureNotify event because X does not provide any explicit
information on whether the event was created by a move or resize action. Resize events havc the
top left corner coordinates! always set to zero.

The other main part of the Sender is the actual sending mechanism, embodied by the
XemsSendEvent routine. XemsSendEvent sends three event structures for every event that

1. The top left comer coordinates are stored in the fields x and y of the event structure.

Eddy Wong
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is user or window-manager generated. One is the event itself, and the others are trailer
ClientMessage events containing information on the system time when the event was
captured and the name of the widget that generated the event. All these three events are sent using
the X routine XSendEvent provided the CM state is set to Record mode.

ConfigureNotify Handler
Retrieves window information via X calls and stores (top-left cornerf;
coordinates of window) it in Resize Events, since they have no ‘
information on the top-left corner of the window.

XemsSendEvent ()
Sends 3 event structures to the ED: The user-generated event, and

two trailers, one storing time and the other a name.

XemsCreateTimeTrailer()
Creates a ClientMessage Event that stores the system time

XemsCreateNameTrailer()

Creates a ClientMessage Event that stores the name of the widget
that originated the event

XSendEvent()

X interclient communication routine that sends all 3 events to
the ED

Figure 6: Components of XemsModifySender ()

4.2 Data Flow

The Client Module actions are driven by the events that go through the main loop. These
events can be user or window-manager generated from the target application or coming from the
ED. The CM must filter these events and decide on the appropriate actions to take depending on
the CM state and the origin of the event. To handle this process, as we explained in the previous
section, CM consists of two major parts: The Receiver and the Sender. In the following

paragraphs, we will describe step by step the process that an event goes through within each of
these modules.

The Receiver looks first at the window identifier number stored in every event structure,
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then it decides whether the event comes from the ED. If it does, the event might have been a user
or window-manager generated event which will be left for the Sender to process. On the other
hand, if it comes from the ED, it will decode the window identifier number so that the event looks
as if it was user or window-manager generated. Following, it will check on the type of event. If it
is a ClientMessage event, it involves a change of the CM state and it will make the call to execute
the change. If the event is of another type, it will check whether the CM state was set to Play
mode. If it is in Play mode, it would check if the event is user generated or window manager
generated. If it is user generated it just lets it go, since the widget will handle the event by itself.
Otherwise, if it is a window-manager generated event, it will call the appropriate routine to
simulate the action that generated such event. If the CM state is set to Normal or Record mode, it
will ignore events coming from the ED, except ClientMessage events. Here is a data flow diagram
of the process that we just described:

/ Events / CM Receiver

¢

Yes -
XemsModifyId()

Decode win id #

Is Event from
ED?

No
. Yes XemsModify-
Is Event a Clients ClientReceiver ()
Decode event and 1
change CM state
Generated?
Dispose Event Call appropriate
(set type =0) win mgr event handler
v
Exit |-g

Figure 7: Data Flow of XemsModifyReceiver()
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The Sender handles events originated within the target application and sends the events to
the ED, if the CM state is set to Record mode. The Sender must do a special alteration to
ConfigureNotify events, as we have discussed before. Once the event is identified as a
ConfigureNotify event, we must know whether it was created by the target applicationl. If it
was not, then it was sent by the ED and has been already processed by the Receiver. Otherwise, it
proceeds to retrieve the top left corner coordinate information and store it in the event structure.
Finally, the Sender checks the CM state. The state must be set to Record mode, so that the Sender
can send the event to the ED, otherwise the event just trickles down to the widget dispatcher. This
is the data flow diagram of the Sender process:

Events CM Sender

No

Is Event valid or

type = Configure®
not from ED?

wm generategd.

No

Obtain window
information

No
Is it a Resize

Event?

Store top-left coords
of win in Event struct

XemsSendEvent ()
Send Event to ED

Exit |-

Figure 8: Data Flow of XemaModifySender ()

1. This implies being user or window-manager generated.
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5 The Event Daemon (ED)

5.1 User Interface

Although “daemon” usually implies a background process, the “Event Daemon” is
process that hides the peculiarities of the X interclient communication with the Client Module
through a graphical user interface. This GUI provides mechanisms to save and retrieve events,
filter events, change the state of the CM, manipulate the EdQueue, manage message printing and
inform the user about the status of the system. The user interface has two screens: the Main
Window and the Filter Pop-up Menu. In the Main Window are the Menu Bar, the State Panel, the
Action Panel and the Message Panel. In the Filter Pop-up Menu are the toggle buttons that select
the events to be filtered out. Below is a screen dump of the user interface. We will describe the
user interface in more detail in the following sections.

T OO, .
Menu Bar Action Panel &S\\\\?\\\ \$

N

e

A -

State
Panel I N
e S
A RN 3 SN IR 3 o
CREATERES R SRR RS
2 S SRR o ey

¥
7

5

3 5 \\ \i‘@,\ &

. -
R -‘skg:;m

3
N

Message Panel

NN
S
. \:\
SR N
Ly \i\ N

Figure 9: Event Daemon User Interface Event Filter Pop-up Menu

Event Daecmon Main Window

5.2 Architecture

The ED is composed of 7 units: Receiver, Sender, Filter, User Interface, Converter, Queue
and Permanent Storage. These units can be categorized by their functionality. The Sender and the
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Receiver comprise the interclient communication interface with the CM. The User Interface
provides the communication mechanism with the user. The Filter and Converter are “transition”
tools, they check the events that are shipped across ED units doing filtering or conversion. And
the Queue and Permanent Storage are storage pools in main memory and file system respectively.

The Receiver on the ED side is similar to that of the CM in some aspects. It decodes the
event and executes the appropriate action according to the type of event. However, the format of
the information received is completely different. Events are received synchronously in sets of
three from the CM. The first event is an actual event, which is user or window-manager
generated. The two following events are ClientMessage events that store time and name
information. All this information is stored in a single node in the EdQueue. Since the ED stores
information on the CM in the EAInfo structure, it is trivial to know whether an event is coming
from the CM. To store the actual event it calls EnQueue and for the two trailers it calls
AddTime and AddName respectively.

EdModifywindowId ()
Encodes the window 1d number

Queue Manipulation

EnQueue ()
Puts Event on the EdQueue

AddTime () = = -
Extract timing info and stores it in the last node

AddName ()
Extract name info and stores it in the last node

Figure 10: Components of EdModifyReceiver ()

The Sender works differently from the one in the CM. Whereas in the CM, the Sender is
traversed every time a loop is completed in the event loop, in the ED, the Sender is called
asynchronously due to the event driven nature of the interface provided by the ED. Messages and
events can be sent from the ED to the CM whenever the user decides to do so. For instance, the
user can execute these actions by simply pushing a button in the State Panel or by pushing the
“Send” button in the Action Panel. Two types of messages can be sent from the ED to the CM.

Eddy Wong 15
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The first one is to cause a change of state in the CM. This is handled by the EdSendMessage
routine. This routine will send a ClientMessage event containing a message indicating a
change of state. The format of this message is explained in detail in section 6.3., ClientMessage
Event Structure Format. The second type of message, is an actual event that was recorded and
was originally user or window-manager generated. This type of message is executed by the
routine EdSendEventQueue.

EdSendMessage()
Sends ClientMessage event to the CM

EdSendEventQueue ()
Sends actual event to the CM

Figure 11: Components of the Event Daemon Sender

While the Receiver and the Sender provide the interface to communicate with the CM, the
User Interface (UI) is the one that communicates with the user. The Ul consists of 4 panels: The
Menu Panel, Action Panel, State Panel and Message Panel as shown in Figure 9.

The Menu Panel is a menu bar with only one item: “File”. By selecting this item, the menu
will pop up a submenu with the items “New”, “Save”, “Retrieve” and “Quit”. New invokes the
callback New_CB, which deallocates the current EdQueue. Save invokes the callback Save_CB,
which saves the current EdQueue to file using one of the Converter’s routine EdQueueToFile.
Retrieve invokes the Ret rieve_CB callback which reads the default file! and creates a new
EdQueueZ. The last item in the submenu is Quit which exits the ED.

The Action Panel can be divided into two main parts: The selection part and queue/
message/filtering management part. The selection part consists of one button labelled “Select”
and two text fields labelled “Window 1d” and “Name”. By pushing the Select button, the system
will grab the cursor, then the user will select a target application with the left button of the
mouse. The system will store window and name information from the selected application and

1. The default file for saving and retrieving is output . xes.
2. Retrieve also uses one of the Converter’s routines: EdFileToQueue.
3. This process is done in routine EdSelectWindow.
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will display it in the corresponding text fields!.

Menu Panel
New - Cleans up EdQueue
Save - Saves EdQueue to a file

Retrieve - Reads file and creates new EdQueue
Exit - Exits program

Action Panel

Selecting a Target Application
Grabs the info on the application that is selected
Queue Management .
Reset - Sets queue pointer to head of EdQueue
Send - Sends all events in EdQueue to CM
Pause - Interrupts the sending process
Step - Sends events to CM one by one
Print - Prints contents of EdQueue
Message Control
esgOn - Enables messages sent to stdout
MesgOff - Disables messages sent to stdout
Filter Management
Provides a popup window that lets choose events
to filter out

State Panel
Changes CM state between NORMAL, RECORD
and PLAY

Message Panel
Prints errors, warnings and acknowledgments

Figure 12: Components of the Event Daemon User Interface

1. SelectPrintWin and SelectPrintName are the routines in charge of display.
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The queue management, message control and filtering functionality is provided through a
set of buttons in the Action Panel: Reset, Send, Pause, Step, Print, MesgOn, MesgOff and Filter.
The first five buttons deal with queue management. MesgOn and MesgOff turn on and off the
message printing1 to stdout. And Filter pops up the Filter Menu window.

The Reset button invokes the QReset_ CB callback, which sets the current pointer to the
EdQueue to the beginning of the queue. The Send button invokes the QSend_CB callback, which
sets up the timeout function that will send the events to the CM in timely fashion. The timeout
interval is determined from the information that was stored with every event that was capturedz.
This way we simulate the exact timing, that separated the original events. This playback of events
will continue until the pointer reaches the end of the EdQueue or until the user pushes the Pause
button. This will invoke the QStop_CB callback, which will remove the timeout. The Step
button is similar to the Send button, but it only sends one event at a time and does not follow
timing intervals. The last queue management button is the Print button, which invokes the
QPrint_CB callback that will print the contents of the EdQueue to stdout.

MesgOn and MesgOff invoke MessageOn_CB and MessageOf £ _CB respectively.
These callbacks will set the print_flagto either True or False. This flag is checked every
time something is printed to st dout.

The Filter button will invoke FilterPop_CB which will pop up the Filter Menu
window to allow the user choose the events to be filtered out. The filtering occurs both ways,
from the CM to the ED and vice versa. In this way, the user can customize a test suite both at
recording and playback time. Every toggle button in the Filter Menu window invokes the
ButtonToggle_CB callback which sets a bit in a mask that stores information on the events to
be filtered out. Then every time an event crosses the interclient communication channel, this mask
is checked®. The “Done” button in the Filter Menu window pops down the window by calling the
FilterDown_CB callback.

To the left of the Action Panel is the State Panel which is a set of three toggle buttons
labelled: “Normal’’, “Record” and “Play”. These buttons invoke the callbacks Normal_CB,
Record_CB and Play_CB. These callback will send a message to the CM indicating a change
of state. This protocol is described in more detail in section 6.3.1, Changing CM States.

The last panel in the User Interface is the Message Panel which lies below the State and
Action panels. The Message Panels is a scrolled text widget that prints warnings, errors

1. Messages that are printed contain information about the events that are being sent and received across the
interclient communication channel. These messages provide very detailed information and can be volumi-
nous, thus they might slow down the recording or playback process. Therefore, tarning messages off (by
pushing the MesgOff” button) is recommended in order to achieve optimal performance.

2. During Record mode, every event is sent synchronously with time and name trailers,

3. For more detail on filtering, see section 6.4, Event Filtering Scheme.
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acknowledgments and other information related to the status of the system. Old messages can be
obtained by scrolling the text widget using the scrolling arrows. However, this text widget has
limited buffer. All messages displayed in this panel are sent via the MessagePrint routine.

The transition tools of the ED are used when events are moved from one unit to another.
They are the Filter and the Converter. The Filter stores its information in a mask called
filter_mask which is set via the user interface as we mentioned before. Whenever an event
comes or leaves the ED, the filter_mask is checked with the routine CheckFilterEvent.

CheckFilterEvent ()
Checks 1if Event should be filtered out

ButtonToggle_CB() . :
Sets up mask, indicating events to be filtered out |

Figure 13: Components of the Filter

The other transition tool is the Converter which converts events from memory to file
format and vice versa. The routines in the Converter (EdQueueToFile and
EdFileToQueue) are used by save and retrieve option of the user interface.

EdQueueToFile () .
Converts EdQueue to a file

EdFileToQueue ()
Reads file and creates an EdQueue with that data

Figure 14: Components of the Converter

Finally, the Queue (or “EdQueue”) and the Permanent Storage are passive repositories of
events. The Queue is located in memory and has a FIFO structure, like any other queue. Each
node in the queue contains an event, timing information and the name of the widget that
originated the event. Permanent Storage is located in the file system. The file that stores the
events is in ASCII format and can be even edited. However, additional tools should be built to
manipulate this file, since direct editing can cause consistency errors. The file format is simple, all
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the entries except the display and window fields are written out.

5.3 Data Flow

As we have seen the flow events from the ED to the CM can happen asynchronously since
it is driven by the user interface. However, if the system is in Record mode, the process is
consistent over time. Events coming into the ED are handled by the routine
EdModifyReceiver and the process can described with the following illustration:

/ Events / ED Receiver

Is Event a
ClientMessage?

Yes

Is Event
filtered out?

EdModifyWindowId ()
Encode win id

Yes ¢

EnQueue ()
Enqueue event

) . Yes

Isita Time

message?

No AddTime ()
Store time in last
node

2AddName ()

Store name in last

de
* no

Exit |-

Figure 15: Data Flow Diagram of EdModifyReceiver ()

Eddy Wong 20



XEMS: An X-based Event Messaging System

Events are fed into the Receiver. First, it distinguishes the events that are coming from the
CM and work only on these. The Receiver does not check the current state of the system, since
that is left to the CM, in other words, the CM would not send any events if it is not in Record
mode. Following the initial filtering, the Receiver checks whether the event is a
ClientMessage. If it is not, it is a user or window-manager generated event, which will be
filtered through the Filter, using the CheckFilterEvent routine. Following, the event’s
window field is encoded, before it is put on the EdQueue.

A ClientMessage coming from the CM would either be a time or a name message.
The information in these messages is extracted and stored with the associated event. Time and
name messages come as trailers following every event that comes from the CM.

The data flow of the other units of the ED has been already described in the previous
section. They are mostly, two step processes started by some action in the user interface followed
by a callback that invokes some routine in the Sender, the Filter or the Converter.

6 The Event Messaging Protocol

Event capture and replay would be a simple task if were to do all our capturing and storing
in a single process. In that case, we just intercept all events and write them to a file. One way to do
this is doing it in “batch mode”, that is, we indicate at the beginning of run time whether we
would like to capture or replay events. This is extremely inflexible and limits the user’s actions.
Ideally, we would like the user to interact with the capturing process, letting the user filter out
unwanted events and replay sections of a test suite. However, due to the way user interface
systems like X Window are built--based on a main event loop, user interaction and event
capturing in the same process is complicated, if not impossible. In this case, it would be difficult
to discern which events are meant to be captured and which are meant to interact with or control
the capturing or replay process. If this distinction is not accomplished cleanly, the system might
capture events that are meant to control the process, resulting in a chaotic situation when these
events are replayed. This is the primary reason that made us separate the functionality of a capture
and replay system into two X client processes and how they communicate is what we will
describe in this chapter.

The two processes in XEMS communicate using interclient communication mechanisms
provided by X. As we describe earlier, one of the processes is the target application, which has the
Client Module (CM) attached to it. The other process is the Event Daemon (ED), which is in
charge of managing the whole process of capturing and replaying events by providing a graphical
user interface. In addition, the separation into two processes makes this system modular. Because
of this modularity, XEMS can be reused for other kinds of systems that involve event capturing
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like logging, demonstration and multiplexing.

The communication between the ED and the CM follows several protocols, that is, a
common way to interpret messages by both sides. For this communication we must solve several
issues like selecting the target application, identifying events that are coming from another
process, sending messages and filtering unwanted events.

6.1 Target Application Selection Mechanism

The Target Application Selection Mechanism provides a way to establish initial
communication between the ED and the CM. As a pre-requisite, the target application selected
has to have a CM module installed with it!. The Selection Mechanism allows the user to point and
click the target application the user wants to capture events from or replay events. The point and
click feature is accomplished by grabbing the cursor and storing the information of the process
selected. X provides a set of routines to handle this taskZ. Once the target application is selected,
the information on this process, namely its toplevel window identifier number, is stored in the
global structure EdInfo. The same information pertaining to the ED will be sent in the first
change of state message that is sent to the CM3. Once the CM receives this message, it will have a
handle for the ED, and thus can start sending messages to it. In this way, we have established the
channel of communication between the two X client processes.

6.2 Window Identifier Number Encoding and Decoding

In order to identify “artificial” events that come from the ED, the window identifier
number stored in the window field of every event structure stored in the ED side is encoded in a
way that is recognized easily by the CM*.F igure 16 describes the encoding and decoding process
that the window identifier number goes through. A window identifier number is a 32-bit or 4-byte
hexadecimal number that is assigned to every widget that is created. In other words, each widget
has a unique window id associated with it, thus a specific widget can be keyed by its window id.

The window id has two parts, the high order bits (bits 16 to 31 from right to left) and the
low order bits (bits 0 to 15). In the high order bits (bits 20 to 27), is a number that is common for
all the widgets in the same process. This number identifies an X client and it is issued in
increments of 0x400000. In the low order bits (bits 0 to 7) is another number that is unique to each
widget. This number is consistent from instance to instance, thus allowing us to identify a
particular widget. These numbers start at 0x10 (which is the id of toplevel widget for every X

1. See section 7.1, Installation, for more details.

2. The selection mechanism is implemented in EdSelectWindow which was obtained from xev, a public
domain application available via ftp from export.lcs.mit.eduin the /contrib directory.

3. Actually the ED window id is sent with every change of state message.

4. The encoding generates a number that X would never produce.
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client) and issued in increments of 0x1.

. . high low
Window id generated by X g 32 bits >
Target Application Toplevel ol 4| 8lolo|lo]|1] 8
window id: 0x04800010

N S Em
Common for all widgets Assigned to
throughout the application each widget

EdModifyWindowlId()

Window Id modified by the ED

(event received from the CM) 0ols >l ols | o 1] s
ED Application Toplevel < > -
window id: 0x05200010 T :
Number of ED Same Widget
Application is Middle ~ Mumoe
stored mask
XemsModifyWindowld()
Window Id decoded by CM
(event received from the ED) olel olololo 11 g
Target Application Toplevel
window id: 0x06000010 N .b f' -
umber of current :
S
Target Application niﬁig idget
is stored
Middle mask

is cleared
Figure 16: An example of Window Identifier Number Encoding and Decoding
In our example in Figure 16, the target application has issued the window id 0x04800018

for some widget. The window id for the toplevel widget for that X client will be 0x04800010.
Notice that higher bits (0x0480) are common and the lower bits (0x0010 and 0x0018) are
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different. Once an event containing the 0x04800018 window id is sent from the CM to the ED, it
is encoded by EdModi fyWindowId. The encoding process involves two steps: One on the
higher bits and the other on the lower ones. On the higher bits, the number that identifies the client
(0x0480 in our example) is overwritten by the number that identifies the ED (0x0520;
0x05200010 is the window id the toplevel of the ED). The other step is writing the number Oxf (or
“middle mask” whose size is 4 bits) starting on bit 15. This number will mark the event as coming
from the ED, since X would hardly produce this number!. The purpose of storing the ED’s
number on every event is to identify the event as coming from the ED. On the CM side, the
Receiver checks that this number matches the higher order bits of the window id stored in the
global structure CmInfo. There can be a case where the higher order bits of a stored event
window id matches the higher order bits of a a new instance of an application. That is the purpose
of the middle mask, it uniquely identifies and event as coming from the ED.

Following our example, once on the ED side the event can be stored to file or left in
memory in the EdQueue. Before it is stored an event has to be encoded by
EdModi fyWindowId.This encoding ensures that the CM will never be in a confusing situation
and will always know which events are being sent by the ED. Having done the encoding, the
event is ready to be sent to the CM for replay. All events from the ED to the CM are sent to the
toplevel widget of the CM=2.

Once in the CM, an event is recognized as coming from the ED by checking the high order
bits and the middle mask. Then the CM proceeds to decode the window id using the routine
XemsModi fyWindoId. This routine will produce a window id that will resemble one
generated by X, so that the widget dispatcher will never tell the difference. In this decoding
process, the high order bits are overwritten with the CM’s application number and the middle
mask is cleared. The lowest byte will remain the same since this number will help on keying on
the destination widget. Once the decoding is finished, the event is passed to
XtDispatchEvent which will believe that the event was user or window-manager generated.

6.3 ClientMessage Event Structure Format

ClientMessage events are used for two purposes: To change the state of the system
with a message from the ED to the CM and to send additional information associated to an event
from the CM to the ED.

The ClientMessage structure has the following format:

typedef struct {

1. In order to generate this number, the application would have at least 212=4096 widgets, then again, we can
accommodate our middle mask to take less space.
2. One of the parameters of XSendEvent is destination window id.
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int type;
unsigned long serial;
Bool send_event;
Display *display;
Window window;
Atom message_type;
int format;
union {
char b[20];
short s[10];
long 1[5];
} data;
} XClientMessageEvent;

We store our information in the data field of the ClientMessage event.

6.3.1 Changing CM States

A change of state is requested by the user through the user interface. The user can change
among the Normal, Record and Play modes at any time. Every time, a change of state occurs, a
ClientMessage event structure is sent from the ED to the CM indicating the appropriate
change. The format of the message is depicted in the following illustration:

Changing State

Sent by: ED

Received by: CM

Created by: EdCreateMessage ()

01 2 3 4 5., 19  bytes

“s’1 d| x| x| x| x

Byte 0: “s” for “state” (character format)
Byte 1: State to be changed to -NORMAL, 1-RECORD, 2-PLAY (short int format)

Bytes 2-5: ED Toplevel window id (hexadecimal long format)
Bytes 6-19: Unused

Figure 17: Format of a ClientMessage event containing a change of state message

The change of state message is created by the routine EdCreat eMessage. It begins
with the letter “s” stored as a character in byte 0. It is followed by byte 2, which contains the state.
A “0” means “Normal”, “1” “Record” and “2” means “Play”. Bytes 2 to 5 contain the window id
of the toplevel widget of the ED. This last information is used to establish the initial connection
between the ED and the CM.
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6.3.2 Storing Time and Name Information

Time and Name information is stored in two ClientMessage events that trail an actual
event sent by the CM to the ED. Time information includes a long integer containing the system
time in milliseconds of the moment that the event was captured. Time stamps of adjacent events
can then be compared to compute the interval between them at playback time. The time stamp
occupies the first long integer of the data field in the ClientMessage event.

The Name trailer follows the Time trailer. The name is a string whose length is no longer
than 20 bytes and is null terminated. This string contains the name of the widget that originated
the event (on the target application). The purpose of storing the name is to uniquely identify the
widgets. Similar to the window id information, names can be used to key on the widgets of an
application. However, X does not provide routines to map widget names to window identifier
numbers. Such mechanism does not rely on the order of creation--like the window identifier
numbers do--and can be used as another way to dispatch the events to the widgets that originated
them.

Timing Information
Sent by: CM
Received by: ED
Created by: XemsCreateTimeTrailer ()
longwords
0 1 2 3 4 (32 bits)
dddddddd

Longword O: System time in milliseconds (decimal format, long int)

Longwords 1-4: Unused
Name Information
Sent by: CM
Received by: ED
Created by: XemsCreateNameTrailer ()

0 1 23 4 5. 19  bytes

wli|d|lgle|t|[n]a|m|[e]|\D

Bytes 0-19:  Widget Name string, null terminated (char format)

Figure 18: Format of Time and Name trailer messages
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6.4 Event Filtering Scheme

The Filtering Scheme has two periods: The Setup period and the Check period. In the
Setup period the user decides which events to filter out. The user can do this through the ED user
interface, namely the Filter Menu Popup window. The toggle buttons in this menu will activate
the ButtonToggle_CB callback which will set the bits in the filter mask. This filter mask
consist of two long integers1 arranged in an array. A bit is assigned for each type of event.
Whenever this bit is set, it means that this event should be filtered out. The mask is set up by
writing the bit corresponding to the type of event.

In the Setup period, we set the corresponding bit without altering the rest of the bits. Let us
look at the example in Figure 19:

Filter Mask

long filter_mask[0]: Events 0-30 (inclusive)
long filter_mask[1]: Events 31-32

Given:
filter_mask][0]: 0110
Event type: 3
state: 1
Operations:
filter_mask[0] 0110
~(1L << type) 0111
bitwise AND 0110
(state << type) 1000
bitwise OR 1110

Figure 19: Example of a Filter Setup operation

In the example filter_mask[0] has bits 1 and 2 set? (from right to left) which means
that events of type 1 and 2 should be filtered out. To check this against the mask, we find the
position of this type of event (1L<<type). In this case 1<<3, which results in 1000. We then
negate the entire expression (~ (1L<<type)) to obtain 0111. Next we perform a bitwise AND

1. Since there are more than 31 types of events and 0 is reserved, we need more than 32 bits,
2. We are not including the other 28 bits for brevity.
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between the filter_mask [0] and the negated expression: 0110 AND 0111 = 0110. This
operation will clear the bit corresponding to type 3 and will leave the rest of the bits untouched.
Finally, we perform a bitwise OR between the previous result and the state of the button stored in
the position corresponding to type 2. Assuming that the state of the toggle button for event type 3
is pushed (has value 1), we have: 0110 OR 1000 = 1110. 1110 is the new value of the of
the filter_mask [0] and it denotes that events of type 3 should be filtered out.

In the Check period, we find out whether the bit in the mask corresponding to the type of
event is set. We can accomplish this by doing a bitwise AND between a mask containing the
position of the event and the filter mask. Thus, the operation will be: (1L<<type) AND
filter_mask. A return value of 1 will mean that the event should be filtered out and a value of
0 would mean the contrary.

7 User’s Guide

7.1 Installation

To set up the system both applications should be running: the target application and the
Event Daemon (ED). Previously the target application must be compiled with XemsMainLoop
as the main event loop or linked with a modified Xt library (1ibXt . a) provided by XEMS. The
way we modified 1ibXt.a is by replacing XtAppMainLoop with the contents of
XemsMainLoop. XtAppMainLoop is in located in the Event . o file of 1ibXt . a.

7.2 Selecting a Target Application

To start capture or playback, the user must first establish the communication between the
target application and the ED. To do so, select a target application by pushing the “Select” button
in the Action Panel. The cursor bitmap will turn into a crosshair. Then proceed to point and click
the application of your choice (that has been previously installed). The window identifier number
and name of the application will be displayed on the text fields labelled “Window Id” and
“Name” in the Action Panel. From then on, you are ready to change state and start capture or
replay.

7.3 Changing State

In order to capture, the system must be in “Record” mode. Once you have selected the
target application, you can switch to Record mode by pushing the toggle button labelled “Record”
in the State Panel. Messages confirming your choice will appear on the Message Panel. Similarly,
you can switch to “Normal” mode in which no recording or playback is done or to “Play” mode in
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which events are sent from the Event Daemon (ED) to the target application.
7.4 Queue Management

In “Play” mode, a number of functions are available to control the events that have been
stored in the queue on the ED side. The “Reset” button sets the pointer to the head of the queue.
The “Send” button will send all the contents of the queue to the target application in a timely
fashion, following the same time intervals between events when they were captured. This process
can be interrupted by pushing the “Pause” button. The “Step” button is similar to “Send”, but only
sends one event at a time and does not follow timing. Finally, the “Print” button prints the
contents of the current queue on the shell screen that launched the ED.

7.5 Turning Messages On and Off

Messages that are printed on the shell screen can be turned on and off by pushing the
“MesgOn” and “MesgOff” buttons. This messages contain detailed information on the events that
are being sent and can slow down the recording or playback process.

7.6 Filtering Events

Push the “Filter” button in the Action Panel and the Filter Menu window will pop up. It is
a menu of toggle buttons, one for every type of event. To filter out a type of event push the
corresponding toggle button. The filter work both ways, when events are captured and when they
are replayed. All events are allowed to pass by default.

7.7 Saving and Retrieving Events

Once you have captured a set of events, they are stored in memory on the ED. To save
them for later replay go to the Menu Panel and select the “File” item on the menu bar. This will
bring a submenu, containing the “Save” item. If this item is selected, all the events will be written
to a file called “output .xes”. To retrieve from this file, select the “Retrieve” option on the
submenu and the current contents of the queue will be overwritten by the contents of the file.

7.8 Resetting and Quitting

To clear the contents of the current queue push the “New” option on the submenu that is
brought up by the “File” item on the menu bar. To exit the program, select the “Quit” option.

7.9 Scenarios

To select a target application: see section 7.2, Selecting a Target Application.

To start recording: Go to the State Panel and select the “Record” toggle button. Now the
target application is ready to record. Proceed to interact with the target application. All the events
that are generated are being recorded, unless you choose to filter some of them out. Messages
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about these events will be displayed on the shell screen that launched the ED. To turn them off,
push the “MesgOff” button in the Action Panel. The turn them back on, push the “MesgOn”
button.

To stop recording: Go to the State Panel of the ED and push the “Normal” toggle button.
The target application will stop sending events.

To save your events: Now you can save the events you just captured by going to the Menu
Panel and selecting the “Save” option on the submenu that is brought up by the “File” item on the
menu bar. Once you saved your events, you can exit both the ED and the target application.

To retrieve and playback: Start up both applications, the ED and the target application.
Establish the connection between them by selecting the target applicationl. Retrieve your events
by selecting the “Retrieve” option on the submenu of the “File” item on the menu bar. Your
events are now loaded on the EdQueue. Go to the State Panel and select “Play” mode. Now the
target application is ready to receive events. You can see the events replayed exactly the way they
were generated by pushing the “Send” button. To interrupt this process press the “Pause” button.
Alternatively, you can watch your events being replayed one by one by pushing the “Step” button
consecutively.

To replay again: Reset the queue by pushing the “Reset” button in the Action Panel. If you
push “Send” or “Step” now, events will be reproduced from the beginning. To see the contents of
the queue: Push the “Print” button.

8 Conclusions and Outlook

XEMS is a client-server system that allows the duplication, storage and manipulation of
user generated events. Its interclient communication mechanism is built exclusively with Xlib
calls and 1ts user interface is built with the Motif library; thus, XEMS is portable across platforms
and toolkits. A target application that interacts with XEMS, can be built with the Athena, Motif,
OpenLook or any other Xt toolkit. In summary, XEMS provides an interactive, modular, open
and flexible framework to capture and replay events. For this project, we have implemented a
regression tester using XEMS.

In addition to regression testing, XEMS can be used for a variety of purposes like session
logging, local and remote demonstrations, and multiplexing. Logging is one of initial steps for
regression testing, since we need to capture a test suit from user input. Local demonstration is
accomplished by retrieving events from permanent storage and playing it back. Remote
demonstration involves at least two instances of the same program, one being displayed at a

1. See section 7.2, Selecting a Target Application.
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remote machine. Events generated on one instance of the program will be reproduced on the other
one, and vice versa. Multiplexing is similar to remote demonstration, but it can involve more than
two instances of the same program. In this case, the broadcasting of events is more complex, and
it should have a specialized protocol to regulate event traffic. These are the several applications
for which XEMS might be useful.

The proposal of XEMS has been warmly received by colleagues across the Internet. Its
portability and simplicity seem to be its strongest feature.
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[12] Young, Douglas A. The X Window System, Programming and Applications with Xt,
OSF [Motif Edition. Prentice Hall, 1990.

Public Domain Software:

[13] xev - An event diagnostics package.

[14] xrecplay - A capture and replay package that uses XTest [11].
[15] xsendevent - A command line event sender.

These packages were obtained via ftp from export.lcs.mit.edu (/cont rib directory).
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10 Appendix

These are the files that comprise XEMS:

For the ED:

makefile

ed.h ed.c

file.h file.c

queue.h gueue.cC

ui.h ui.c
uiAction.c
uiFilter.c
uiMenu.c
uiMessage.cC
uiState.c

For the CM:

makefile

XemsEvent .h XemsEvent.c

Utilities:

util.h util.c

Source code listings follow.

Eddy Wong

XEMS: An X-based Event Messaging System
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# use alSI T Compiler

CC = ,usr-lang,acc
HAME = xtmain
BIIUAPIES = Event.o Intrinsic.o XemsEvent.o util.o
CFLAGS = -I natasha. swsZ X11P5 ,mit, lik, Xt -I natasha s.sZ. X11R5 mit
DEFINES = -DINCLUDE_ALLZCTA_H
SHLIB = libkxt .a
4 Define a rule for converting .c files into o. files
.C.0: H -c ${TZFLAGS; ${(DEFINES} $*.c
$ {HAHE:; $1BINAPIES;

$iCC) -c ${TFLAGS) ${DEFINES) $i{BINAPIES;
xemslib:

ar rav Event.o ${SHLIBj Event.o

ar rav Intrinsic.o $:{SHLIB! Intrinsic.o

ar rav XemsEvent.o ${SHLIB) XemsEvent.o

ar rav util.o ${SHLIB; util.o

ranlib §(SHLIB}

makefile
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* ¥emsEvent.h

IR E RS SRS R AR A S R R R R R A A R A R R R R R R R R S R R R R R R RS R S R R SRR RS R RSN EREE)
#ifndef _¥EMS_EVEMT_H_

#define _XEMS_EVENT_H_

1
3
3
4
5
[
7

#define HWAX_WIN_TABLE_ENTPRIES 32

8 #define ALLEVENTHMASK FKeivPressMask|Ke,PeleaseMask|ButtonPressiask|ButtonPeleasel
ask]EnterWindowMask | LeaveindowHask| PointerMot ionMask | Pointertot ionHintHask | ButtonlHoti
onHask | But ton2Hot ionHask | But ton3Mot ionMask | ButtondHot ioniask | But tonShlot iontask | But tontlo
tionHaskKermapStateMask | ExposureMask|VisibilityChangeMask IStructuretiotifyMask|PesizePe
directMask | Substructurellot i fihask|SubstructurePedirectMask |FocusChangelask | PropertiThan
geMask | ColormapThangeMask | CwnerGrabBut tonMask

9

10 #define HIGH_MASK OxfE£E££0000 * Used filter win id’s. The high *.
11 * order bits are common to all */

12 -* widgets in the same application *.
13 -* and the low order bits identify *.

14 * each widget *,

15 #define MIDDLE_MASK Ox00S0f0CC * We use these bits to "codifi* *-
146 * a win i1d; however we assume *.

17 * that there will be less than *.
18 * OXFFF (4095) widgets per appl. *.
13

2 #include <X11:X1ib.h>

23 ,* 3lobal Window ID Table (Mot used in this wversion} *:
2 o

25 struct

25 |

27 int last_entry;

28 Window array [MAX_WIN_TABLE_EMTRIES];

2 } WinTable;

30 * .

31

32 * Enumeration of Client Module {CH: states *:
33 typedef enum {NZPMAL, RETCOPD, PLAY) CHState;

35 ,* Struct that stores global Info *;
36 typedef struct

37 {

38 Bool init; /* Boolean: initialized or not *,

39 Window ed_window; /* ED’s window id */

40 Display *ed_display; /* ED’s display ptr *;

41 Window cm_window; /* CM’'s (App) window id */

42 Display *cm_display; /* CHM’s {App) display ptr */

43 CHMState state; /* CM's state: normal, record, play *,

44 int X, ¥; /* CHM’s (App) top left corner */;

45 unsigned int width, height; * CH’s (App)} width and height */
45

47 )} GloballInfo;

48

49 .

SO 'yi*iiiii***tiiii&iiiiiiii*tttttiitﬁt*tttitttitttttiitikiitiittiitttittttt

51 * Prototipes
52 IEE R SRR R R RS S 2 R R R A R R R R R R R R R R R R R R R R R R R R RS R R R R RS AR RS RS R AR R R 2 X 2N
53 .* HMain loop */

54 wvoid XemsMainLoop({): * XEMS Main loop */

55

56 * Messaging Poutines *;

7 woild XemsModifyEwvent {}; * Plugs into Mainloop (setup, rec,send) *.
58 +woid XemsModifiySetupi); ;* Sets up initial state *.

59 void XemsModifiySender!): o

Sends events to ED *~

[S 1N 1Y

Ty O

1
2
3
4
5
5
7

I N O
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[e=

~N ~J»
= O w

-

[

XgmsEvent.h )

<s0id XemsModif:iPeceiveri:;

XemsDetectFromed;; ;
YemsModi FviindowIdi;

Bool
void
void XemsHodif:iPecei

XemsHModifvPeceir

¥emsHodifyPeceiverMaplotifi{

XemsHodif;Pecei-

XemsSendE=ent i ; ;
Window XemsFindWindow!:;
void ¥emsCreatellameTrailery) ;

oid XemsCreateTimeTrailer:) ;

.* Hash Table Poutines *.
+oid XemsInitWinTablei;;
void XemsInsertWinTable:};
void XemsPrintWinTablei:;:
Window XemsPeturnEntriWinTable();

tendif

L *

varZlientMessage(; ;

erconfiguretiotify () :

3

serUnmapllotify

* % A #

 *

*

:* Peceives messages from ED *-

Thecks if event came from ED * -

;* Decodes scrambled window id *;

. * Handles Tlient MHessage *.
.* events from ED*,

+* Handles win manager *,
:* generated post events *:
B /* Similar to above but for *;
{}; /* map unmap e ents *,

Sends event to ED *.

Finds 1d of window with given name *;
Creates Client Message, storing name of *.
widget *.

Jreates Client Message,
time *,

storing system *:

Hot used for this wersion *;
but might be useful in the future *.



- . XemsEvent.c

1 _.iiii*itittt*iiittl’ti*i***t*tttttittttttttt*i*tiitti*t*iit*iiiiitit*i*iitt 65

2 * XemsEvent .c 55 for (;:) {

3 * by Eddy Wong 57 XtAppllextEvent {app, &event}; /* Get event from queue *;

4 * March 28, 1223 58 XemsModi fyEvent i &kevent ; ; /* Filter events, execute actions *:
5 *iiiiiittiiiiii*iiiiittttttit*it*“ﬁtiiiiiii“i'!t!ii**iiiiiiiiiiiiiii**i*i' 69 ‘."‘ Send e"l‘ents to ED ‘,'

5  #include <stdio.h> 7C XtDispatchEvent i&event; ; «* Distribute events to widgets *.
7 71 )

8 #include <Xll Intrinsic.h> 72 )

9 73

10 #include "XemsEvent.h" 74

11 *include .Util-h. 75 'i*i****iitiittttii*itii**it*t*t*tttttttf*ttttttittititttttttttttitit*t!ii
2 7% * +0id XemsModifyEvent:ievent:

13 GlobalInfo cm_info = (False,C,0,NCPMAL): /* Global struct that keeps info *, 7 * Input: event - Event structure

14 GloballInfo *TmInfo = &cm_info; * about win, disp, state of the *, 78 * Sutput: None

15 S CM o, 79 * Algo: Setup, receive and send events.

16 static int config_notify_count = 0; /* Counter of configure notify *; 82 * Side Effects: Mullify client message events coming from the ED.
17 l.'t e-__:ents i‘. 81 t****titiitittttiti!ttii**i*ittt*iittti*ttttt*““iﬁttiiilttt*tttttttttiiii‘.
18 2 wvoid ZemsHodifiyEvent (event:}

19 ',ttt**tttitt**ti*tt***i*“iiiil'i-ttttiittttittttttiiiiiii*t**ttitiittittti** 83 XE":'ent *e-,._-ent'.

20 * void XtAppMainLoop{app) 84 {

21 * Input: app - Application Context 85 XemsHodi fySetup(event) ;

22 * Jutput: Hone 8% Xemstlodi fyPeceiver{event; ;

2 * hlgo: Infinite loop, intercept events betw. XtAppllextEwent and 87 XemsHodi ender (event ; ;

24 * ¥tDispatchEvent. 88 )

25 * Side Effects: If the event is a client message coming from the 83

26 * ED, the action associated to that message 'A’ill 9.’\"\ ‘.iiit*itt**ttii*i!*!!i’tt****i*ttttttii*tt*ttttittl'ttfittt*tttitttitttttt*t
2 * be executed and the event struct will be blanked 91 * +r0id XemsHodifiyrSetupievent)

28 * out by XemsModifyEwent :there will be no effects 2 * Input: event- Event structure

29 * if the the event goes thru XtPispatchEwvent) 33 * OQutput: tione

30 'iiiiiiittt*tiittttitt*i*“““tttttiitiitt*tttti*tittttiiittiititttttt*iitﬁl. 94 L Algo: Store Win and disp info, Setup flag

31 935 * Side Effects: Sets flag so that boy of routine is not repeated
2 '.* .:.riginal in E-_.,-ent<C *'.' 9,3 I-iit**t*ii“*iitttiitttti*t*“tit*t*t*ttt*ffﬁitttttttt*ttttiititttttitittttl
33 +oid XtappHainLoop{app) 37 <void XemsModifiSetup{event}

34 XtAppTontext app: 98 XEvent *event;

35 29 {

36 1¢¢ if {CmInfo->init == False:

37 XEvent event; 1C¢1 {

38 1c2z ZmInfo->init = True;

39 for {;;} { 123 ZmInfo->cm_window = event-s>Xxany.window;

4C XtAppHextEvent (app, &event); /* Get event from queue */ 1C4 ZmInfo->cm_display = event->Xani .display;

41 XemsModifiEvent (&event) ; /* Filter ev-ents, execute actions *. ics

42 /* send events to ED *. 106 *

43 XtDispatchEvent {&event) ; /% Distribute events to widgets *; 107 printf{("Cm init %d.n", ZmInfo->init};

44 ) 1c¢8 printf(*"Cm window %x.n*, ZmInfo->cm_window);

45 ) 169 printf ("Ed window %x.n", CmInfo->ed_window) ;

46 ,* Original in Event.c *. 110 printf{*Cm state %d.n", ZmInfo->state);

47 111 *

418 112 }

__19 l/ttttttttt*i*ii**ttt,**t**iiiﬁ"iit*t**tt*t**tttiiiitt**iii*tttttfittti“*ttt 113

50 * void XemsMainLoop {app) 114 )

51 * Input: app - Application Context 115

52 * Cutput: I\Jone 116 ',ittti**iiittttittttti!tttttﬁttttttttittttit*ti*ttt*t*t*titttti*ttttiiiitt
53 * Algo: Infinite loop, intercept events betw. XtAppNextEwent and 117 * 70id XemsModi frSender {event)

54 * XtDispatchEvent. 118 * Input: event - Event Structure

5S * Side Effects: If the event is a client message coming from the 119 * Jutput: Prints informational messages about event

56 * ED, the action associated to that message will 120 * Algo: Filters events and sends them to ED.

57 * be executed and the event struct will be blanked 121 * Check if event is MCT from ED, if so, check if it’'s

58 * out by XemsModifyEvent {(there will be no effects 122 * a configure notify event, if so, plug in info on

59 > if the the event goes thru XtDispatchEvent; 123 * top left corner (request this info via X calls).

60 !*iittiiiii“*tiiti’i’ittttttttt*ittttittt*ii*it*t*tt*titii!fii*t**iiiiiiiii'. 124 * Be Careful not to this on the first tVJO ’:Onf nOtif:‘-‘

61 wvoid XemsMainLocopiapp} 12 * events, because, these come from the win manager,

52 XtAppContext app; 125 * and setup events idoing X calls i.e. XGetGeometry

63 12 * for these would cause an X error). Finallwy, if

54 XEvent event; 128 * the ZH is in PEZZPPING state, send the event to the ED.
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151

159

152
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* Side Effects: Hodifies conf notify events {resize events:,
* since these don‘'t include info of the top left
* corner of the application window.

2 R e s R R R R R R R e R R s A T R R R R

+oid XemsModifiSender(event:

X

(

Event *event:

Window root, iunkwin; ;* window ids * -
int x, ¥, rx, ryv; /* window coords *-

unsigned int width, height, bw, depth: /* window measurements *
XWindowattributes wattr;

if {{event->type '= 0) || {!XemsDetectFromEd{event)}}
{ .* If event is walid and NOT from ED *.

/* 1f it‘’s an original move,;resize event *,
if (event->type == Configurellotify}
{
if {({event->xconfigure.window & HIGH_MASK; ==
{CmInfo->cm_window & HIGH_MASK)) &&
{{event->xconfigure.window & WIDDLE_WMASK} == Q};
{ ,* if comes from the TM window and middle_mask is not set *:

,* Two config_notifies are issued when widgets *,
if {config_notify _count > 1)
{ :* are realized, so skip those *:
XGetGeomet r iCmInfo->cm_display, event->xconfigure.window,
&root, &x, &, &width, &height, &bw, &depth:;;
XGetWindowattributes (CmInfo->cm_display,
event->xconfigure.window,
&wattr);
XTranslateZoordinates{CmInfo->cm_displa:y,
vent->xconfigure.window,
wattr.root,
wattr.border_width,
wattr.border _width,
&rx, &ry, &iunkwinj;
/* This one gets the actual top left corner positicn!!! *.
ce
printf(*"---> rx ry %4 %d'.n", rx, ryi:
printf{"---> w h %4 %d.n*, width,height;;

*

}

config _notify_count++;

if {event->xanv.send_ewvent == False) ,/* PResize event *,
{

/* Resize events don’t include top-left corner info */
event->xconfigure.x = rx;
event->xconfigure.yv = ry;
}
printf('iitttitt Repeat *ttttt*tt*\n‘);

PrintEvent {event) ;
printf(Iii**t**iiit****tiﬁi****tit\nl);

}

if {(CmInfo-»state == REZCRD})
/* if event originated by user and we’re in RECCRD state *.
{
printf(®++++++++4444+44-n");
if (CmInfo->ed_window) s* if Event Daemon is alive send */
XemsSendEvent (event;; /* Send Events to Event Daemon *.:

201
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XemsEvent.c _

'.'tﬁttttitiit“ti'ri’i’i"“ii’*“ttttﬁitiit'i'tttttitittit“““iitiﬁitttt'ttiiii'ii
* 70id XemsModi fiPeceiver{event)
* Input: erent - Event Structure
* Jutput: Information {about events) messages
* Algo: This routine is in charge of receiving messages from
* the ED. It checks if events are coming from the ED first,
* then it decodes the win id number, so that we can extract info
* about the widget that originated this event. Then it must
* respond according to the kind of message received. If it’s
* a TlientMessage we call the TlientHessage handler. If
* it’s an event and we are not in PLAY state, we dispose
* the event. Finally it can be a window-manager-generated
* event, like Configurellotif:, Map.Unmaplotify, if so
* we call the appropriate routines, which in turn
* will extract info from the event struct and make
* the appropriate X calls to the window manager.
* Side Effects: If not in PLAY state, it will dispose the
* event {set the tiype to ¢, whic means that
* it is an error even, for X;
ttﬁtttttiitttttttittttﬁt**tttittititiiititttiiittittittittttttttiiiiiiiii;
void XemsModif:Peceiver {event)
XEvent *event:
{
if {event-»xany.send_event == True)
(
if :¥emsPetectFromEd{event}; ,* If ewvent from ED *:
{

*
printf;ltttttt*ttoriginalfﬁﬁfiiii'ln.}?
PrintEwvent ievent) ;
Drinbf{"ts st rsaatumuknestunners ey,
*

.* copy 1lst and 2nd high order bites *:
XemsModi fyWindowIdievent); * decode win id # *:
%
printf_'It'tttttt!f‘hangediitttti““.nI;‘.
{ < |
PrintEwent ievent});
printf!Itittt**t*t*ttiittttttti'i.nl];
{ .n"}
* .

if {event->tipe == ZlientMessage;
AemsHodi fyPeceiverClientMessageievent) ;

if { {CmInfo->state == RECORD) !
{CmInfo->state == WNCPMAL;}
{ ,* if state other than PLAY, don’'t pass any ewvents from ED *.
printfi*Dispose event .n";;
event->type = 0;
}
else
{
switchi{event->type} /* window-mgr generated events */
{
case ConfigurelNotif::
XemsHodi fyPeceiverConfigurelotify {event; ;
break:
case Mapllotif::
¥emsHodi fPeceiverMaplotify (event!} ;
break;
case Unmaplotifi:
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¥emsModi fyPeceiverUnmapHotifyie ent) ;
break;

AR R R AR R AR AR AR R A AR AR AR AR AR AR AT N TN AN AN A A A A A NI AT NN A Ak kT AR Ak Ak kk ko ke k ko k

* Bool XemsPetectFromkd{ewvent)

* Input: event - Event Structure

* Output: True: from ED, False: Not from ED

* Algo: “hecks the encoding in the win id #. If bits 12-15 {from
* right to left} are all set, that means that it comes

* from the ED. The ED encodes all win ids that it stores.
* To check this we just do a bitwise AND at the 12-15 bit
* locations, which are endoded in the MIDDLE_MASK mask.

* Side Effects: None
****i*ti**i*******"""iiiiiﬁﬁﬁﬁﬁﬁiiiiiiiiiiiiiiiiiitiiiiii""'i‘h’”###/
RBool XemsPetectFromEd{event}
XEvent *event;
{
switchi{event ->tipe}
{
case Circulatelotify:
return ievent->xXcirculate.window & MIDCLE_MASK; :
break:
case TirculatePequest:
return {event->xcirculaterequest.window & MIDDLE_MASK; ;
break;
case Configuretlotify:
return ‘event->xconfigure.window & MIDDLE_MASK:;
break:
case ConfigureRequest:
return i{event->xconfigurerequest .window & MIDDLE_MASK:;
break:
case Createlotif::
return {event->xcreatewindow.window & MIDDLE_MASK: ;
break;
case DestroyHotify:
return i{event-»xdestroywindow.window & MIDDLE_HASK};
break:
case GravitiyHotify:
return ievent-s>xgravity.
break;
case Mapllotify:
return (event->xmap.window & MIDDPLE_MASK});
break;
case Unmaptiotify:
return {event->xunmap.window & MIDDLE_MASK ;
break:
case MapPeguest:
return (event->xmapreqguest.window & MIDDLE_MASK) ;
break;
case PeparentNotify:
return {event->xreparent.window & MIDDLE_MASK: ;
break;
default:
return ievent->xany.window & MIDDLE_MASK) :

window & MIDDLE_MASK) :
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XemsEvent.c

R 2222222222222y e e R R R R R R R R R R R

v

(

* -0id XemsModifiiWindowId{e ent}
Input: event - Event structure
Zutput: Hone
Algo: Modifies the encodes window id {encoded by the ED;,
the widget dispatcher can recognize it. e have to
set the higher 2 bites of the event win id to that of
the current application’s win id {stored in
ZmInfo->cm_window;: and reset (put zeros; in locations
12-15 :right to left;. This last one uniguely ldentifies
events as coming from the ED.
Sets the event'’s win id to a "workabkle® one,
that is, as if if was created by user input.
After this decoding, there is no war to know that
the event was produced b: another instance of the
the application or that the event came from the
ED.

IR R R R R R R RS R R R R R R R R

* ok #

so that

Side Effects:

L A L L

oid XemsiodifyvWindowId!event;
Event *event;

switchievent->type}

{

case TirculatelNotif::
:* Zopy highest order 2 bites, these bytes are common within the app *.
bcopy (& {CmInfo->cm_window;, &ievent->xcirculate.window;:,2::
-* Peset {(set to {j, bits 12-15, this is an encoding from the ED *.
event ->xcirculate.window "= MIDDLE_MASK;
break;

case TirculateRequest:
beopy (& (CmInfo->cm_window;, &ievent->xcirculaterequest .window!,2}:
event ->xcirculaterequest .window "= MIDDLE_MASK;
break;

case Configureliotify:
bcopy (& {(CmInfo->cm_window:, &{event->xconfigure.window},z;;
event->xconfigure.window ~= MIDDLE_MASK:
break:

case ConfigureReguest:
becopy (& (CmInfo->cm_window; , &{event->xconfigurereqguest .windowj,2};
event ->xconfigurerequest .window ~= HIDDPLE_HASK;
break;

case Createlotify:
bcopy (& (CmInfo->cm_window!, &(event->xcreatewindow.windowj,2j;
event ->xcreatewindow.window "= MIDDLE_MASK;
break;

case DestroyNotify:
bcopy (& (CmInfo->cm_window), &{event->xdestroywindow.windowj,2);
event ->xdest rovwindow.window ~= MIDDLE_MASK;
break;

case GravityMotify:
bcopy (& (CmInfo->cm_windowj, &(event->xgravity.window},2;;
event ->xgra+ity.window ~= MIDDLE_MASK;
break:

case Maplotify:
beopy (& (CmInfo->cm_window), &({event->xmap.window),2;:
event ->xmap.window ~= MIDDLE_MASK:
break;

case UnmapNotif::
bcopy (& {CmInfo->cm_window), &{event->xunmap.window),2):
event ->xunmap.window ~= MIDDLE_MASK;
break;

case MapPequest:
becopy (& {CmInfo->cm_window! , &{event->xmaprequest.window),2);
event ->xmapreguest .window “= MIDDLE_MASK;



break:

case PeparentNotif::
becop. (& {mInfo->cm_window}, &i{event->xXreparent.window),h 2:;
erent->xreparent .window ~= MIDPCLE_HASK;
break;

default:
beoopy i&iCmInfo->cm_window}, &ievent-»>xan; .window!,2:;
event ->xXan; .window = MIDDLE_MASK;

)

/****liittlif******i***iit******t*ittl*lf**i*i*il**lhﬁ.i‘fll*lil*i*i****tt

* oid XemsHodifiyPeceiverClientMessageierent;

* Input: event - Ewvent structure

* Jutput: Print info messages

* Algo: Handle ClientMessage events. TlientHessage events

* received would most prokabl: signifir a change of state.

* A change-of-state TlientlMessage event is encoded

* with the letter ’s’ {lst byte}!, followed for by the state code

* J: MOPMAL, 1: RECCPD, 2: PLAY i2nd bite; and the ED’'s

* win id {3rd to 5th bites}

* Side Effects: Thanges state of CH system.
*i****.itt*t***l***ii**tfii****i***i*iiYtttt'ii******t*t**********.i***fh
w0id XemsHodifyPeceiverClientMessageievent)

XEvent *event;

{

:* Change state if receiwved any messages from ed *.
if {event->xclient.data.b[9] == 's’}

. * store state code *
:* change state actually *.
printf{"State %4\n", event->xclient.data.b(1]):;
if ;CmInfo->ed_window == G) * copy ED window id from msg *.
{
bcopy ik {event->xclient .data.b(21},&{<mInfo->ed_window} , 4} ;
printf(*Ed Window is %x.n",CmInfo->ed_window] ;

“mInfo->state = event->xclient.data.b[1l];

}
else
if {event->xclient.data.b[d] == ‘n’; ;* ClientMessage with name of *;

{ s * widget, not used in this version *,

printf{"string: %s.n",&(event->xclient.data.bf2]}):

}
switch {CmInfo->»state) /* Print new state info *.
{
case HNCPHAL:

printf(*State: Normalin“);
break:
case RECORD:
printf("State: Pecordin®};
break;
case PLAY:
printf("State:
break;

Play\n"):

)

,*********iitititi**i*******t****iitt*t*****ttiii***i***iiiﬁtfiit**lii*tii
* void XemsModifyPeceiverConfiguretiotif:y (event)

Input: event - Event Structure

* DJutput: Print event info

* algo: Use event info to move yresize the window that

*

492
423
4194
4935
136
497
198
429
508
501
502
503
504
505
505
507
5¢8
5¢9
51¢
511
512

XemsE_vent.c

* originated the event.
* Side Effects: loe, resize the window that originated event.
*tt**tiiittittliﬁtlttiiittittttitttt*tttt**t*ittttttti*ttttttt“tt*****i*t'.
0id XemsModifiPeceierlonfigurellotify {event;
¥Event *event;
{
¥MovePesizeWindow:TmInfo->cm_display, event-»xconfigure.window,
event ->xconfigure.x, event->xconfigure.:,
event->xconfigure.width, event-»xconfigure.height};

¥Flush(ZmInfo->cm_display:;

R R e R e A R e R R R e e R e R e R R R R L R R

Side Effects: Map window.

2R R R R R R R N e R A R e R A R S S s E R R R S R L S TR

* vold XemsModifiyPeceiverMaphotif: {event)

* Input: event - Event Structure

* Zutput: Hone

* Algo: Use event info to map the window that originated event.
*

*

v0id XemsModifiPeceiverMaptiotif: (event)
XEvent *event;
{
¥Map®Window {ZmInfo->cm_display, event->xmap.window} ;

)

R 2 AR R R R R e R R R R R R s R R R L R RS E R

* vold xXemsModifyPeceiverUnmapHotify (event;

* Input: event - Event Structure
* Zutput: Hone
* Algo: Use event info to unmap window that originated event.

* Side Effects: Unmap window.
IR EEEEZ RS R R E R R R R RS R R R E R RS SR Z R R R R R S E R R RS RS R RS R RS RS ESEZRI RS RS R BN

+void XemsModif:Pecei-rerUnmaptiotif: ievent})
XEvent *event;
{

XUnmap¥Window{ZmInfo->cm_display, event->xunmap.window:; ;

BRI R I e R R e R R R R e R R R S e s R R R

Window XemsFindWindow{dp:', top, namej [Extracted from xsendevent,
Rod Whitby, Austek Microsystems])
Input : dpy - Ptr to display struct
top - Window id of toplevel widget
name - char string, containing name to search for
Cutput : Peturns window id of widget whose name is ‘name’
Algo: Poutine to locate a window with a giwven name on a display.

If no window with the given name is found, ¢ is returned.
If more than one window has the given name, the first

one found will be returned. ©only top and its subwindows
are loocked at. HNormally, top should be the Poot¥Window.

L . T T T S S

Side Effects: Hone

P e L 2 R E e R A R R AT R R R N R

Window XemsFindWindowi{dpy, top, name)

Display *dpy;

Window top;

char *name;

{
Window *children, dummy;
unsigned int nchildren;
int i:

J* win ids *.
+* number of children *:
:* loop index *-



XemsEvent.c

513 Window w = $; S* temp wind id *. 577 * 0id XemsTreatelameTraileri;

514 char *window_name; ;* ptr to str, temporary *: s78 * Input: e - Event Struct ;return;

515 579 * disp - Ptr to display struct

515 ;* Tompare string names at this level *. 583 * win - Window id that originated the event

517 if {XFetchHameidpy, top, &window_name} && !strcmpiwindow_name, name:: 581 * str - String to be stored as data

518 returnitop;; .* if they match, return win id *- 582 * Cutput: llone

519 583 * Algo: Allocates TlientMessage event and stores name in it

27C -* Inguire the about widget children, request pointer and number of *. 584 * Side Effects: Allocates new event struct

521 .,t :hildren 1'4 585 ttittilittii’tttitltiittiti’i’i’ti’i’iftttti’tttttitt*ftttttttitilfﬁtttt**tliiii'.
522 if {!'XJueryTreeidp:y, top, &dumm., &dummy, &children, &nchildren;; 585 -ro0id XemsTreatellameTraileriewvw,disp,win,str;

523 returnifj: 587 ZXEent *e:; :* hllocated event struct to be sent as message*:

524 588 Display *disp: . * DPisplay of this app *.

525 ;* Do this recursively, for every child *; 583 Window win; ;* window that originated the ewent *.

525 for (i=0; i<nchildren; i++; ¢ 592 char *str: * string to be stored as data *:

527 w = XemsFindWindowidp:,, children(i], name;; 591 {

528 if {wj 592 ev->type = CTlientMessage; * Zopy info from parameters *:

529 break; 593 ev->xclient.display = disp:

53% } 594 es->xclient .window = win:

531 if ichildren) ¥Free {(char *jchildren;; ,* free children ids *. 535 ev->xclient .message_ti'pe = XInternitom{disp, "NZHE®, False;:

532 returniw); 595

533 ) 597 .* If I changed Atom type the data gets screwed, better understand *:
534 538 ;* this atom stuff *,

535S 599 ev->xclient. format = §;

535 5395

537 .***t*t*ttt*!ttttt******ittttt******ttttﬁtitttt*t******ttt******t*tf*tt*** 531 Strcp:.~,:e-__-_>x(:lient‘data.b, Str‘),’ '.t ':Op.‘_-‘ name to data SeCtiOn *‘.
538 * void XemsSendEvent (e} 502 ev->xclient.data.bistrlen{str}+1} = ’-%’; .* Zero terminate the string *:
539 * Input: e - event structure 533}

54¢ * Zutput: Mone 504

5_11 * Algo: Sends an }:Ev,._-ent StruCture and its 2 aSSOCiated trailer 6,:)5 I.ttiiiii*****tf'f*ﬁ*****iitti*****itiit***ﬁi*iiiiliiiiikttit!***iiit’ttiii
542 messages: time and name 505 * +s0ld XemsTreateTimeTrailer(;

543 * Side Effects: 507 * Input: ev - Ewent struct {return;

544 *ifﬁitt****t**tfttt*****tttitt****i*i*****tttti*ttt*ttii‘i**ttttttititﬁttr ,308 * dlsp - ptr tO displa"_.‘ Struct

545 +woid ¥XemsSendEvent {e} 539 * win - Window id that originated event

545 XEvent *e; 512 * Zutput: tione

547 { 511 * Algo: Allocates Tlientllessage event and stores system time
548 XEvent *cme = XtHew(XEvent:; 512 * Side Effects: Allocates new event struct

5_]9 :;:E',_rent *Cmez - "x:t”ew{:)(E'._.'ent’:; 613 **ittttfttttttit*t*ttttt**tttttt*i*i*t*tttitit{iﬁiii*ttiittit***tii*t***il.
55¢ 514 woid XemsCTreateTimeTrailer{ev,disp,win,str;}

551 XSendEvent {(TmInfo->cm_display, 515 HEvent *e; .* Allocated event struct to be sent as message* -

552 cmInfo->ed_window, True, ALLEVENTMASK, e; ; 516 Display *disp:; . * Display of this app *,

553 517 Window win: -* window that originated the ewvent *.

554 ,* Time trailer message *: 518

555 XemsCreateTimeTrailer {cmez, 519 >type = ClientMessage;

555 ZmInfo->cm_display., 522 >xclient.display = disp:

557 CmInfo->cm_window) ; 621 >xclient .window = win;

558 522 ev->xclient .message_type = XlnternAtom{disp, "HONE®, False;;

559 XSendEvent {CmInfo->cm_display, 523

565 ZmInfo->ed_window, True, ALLEVENTMASK, cmel) ; 524 /* If 1 changed Atom type the data gets screwed, better understand */
551 525 /* this atom stuff *;

562 /* Name trailer message */ 525 ev->xclient. format = 32;

553 XemsZreatelNameTrailer{cme, 627

564 CmInfo->cm_display, 528 ev->xclient.data.l[0] = GetlurrentTime(); .* Store time as long integer *:
555 cmInfo->cm_window, 529 ,* printf{"Time %lu n.n", ev->xclient.data.l[C)); *.

566 XtName {XtWindowToWidget {CmInfo->cm_display, 530 )

557 e->xany .windowi ! ) ; 531

568 XSendEvent {ZmInfo->cm_display, 532

563 ZmInfo->ed_window, True, ALLEVENTMASK, cme; ; 533

570 634 %

571 XFlush {ZmInfo->cm_display) ; 535 * a1l these routines operate with global table WinTable

572 XFreeicme} ; 535 * These routines APE NCT USED in this wersion

573 XFree{cmezZ) ; 537 *

574 ) 538

575 539 o *

576 ..iﬁt******ttﬂitt***tt*t*tt*ttt*ttit****i*ttfﬁt****tttf**tt**i*ttt*****t*tt 640 1_:oid XemSInit','.’inTablei,‘
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541 {
542 WinTable.last_entri = G
543 )
544
545 void XemslInsertWinTable(win}
545 Window win;
547 |
548 if (WinTable.last_entry < MAX_WIN_TABLE_ENTPIES}
549 {
550 WinTable.array [WinTable.last_entry) = win;
551 WwinTable.last_entrw++;
552 }
553 )
354
455 void XemsPrint®WinTable{}
555 {
557 int i:
558
5593 for(i=0;i<WinTakle.last_entry;is++)
550 printf{"[2d] %x-.n",i,WinTable.arrax[il);
551 )
562
5563 Window XemsPeturnEntriyWinTable(entry)
554 int entry:
585  {
55 return {¥inTable.array[entrv)};
57 1}
58
59
70
71

AR D




makefile |

1 # use alSI < Tompiler

2 27 = ,usr, lang. acc

3

4 HAHE = ed

S BINARIES = ed.o util.o gqueue.o ui.o file.o uistate.o

5 uihkction.o uilenu.o uiMessage.o XemsEvent.o uiFilter.o

7 #CFLAGS = -I.natasha, svs2,¥11RS-usr:include -I.cs. src motif -T.natasha:sis2. X

11PS5 mit.1ib Xt

8

9 <CFLASS = -I-usr.include -I.cs;include motif

1¢

11 DEFINES = -DINCLUPE_ALLZIA_H -g

2 #LFLAGS = -L natasha.sys2.¥11PS;usr /1ib -L.cs:lib-motif

13 LFLAGS = ~L;usr/1lib -L:cs /1ib motif

14 LIBZ = . usr.-lang -§71.0:libm.a -1Xmu ,usspr motif libim.a -1Xt -1lXext -1X11
15

15 #LIBZ = -1¥mu -1X%t -1Xext -1X11 ;cs.src:motif. lib lib¥mdebug.a
17 #4LIB2 = .cs-srcomotif;1ib;/libXmdebug.a ;natasha sysz X11R5-usr,1lib.libXmu.a

cu-rew;pro;libx ;xtmain:lib¥t.a rnatasha /sys2,X11RS usr-lib-likXext.a .natasha-sys2. X11P
S-usr.1lib 1ibX1l1.a

18

19

(]
I

[V ST S Vi ¥
[V I ORI Ve

% Define a rule for converting .c files into o. files
.C.0: ; i -c $(CFLAGS}) $(DEFINES) $:iLFLAGS; $*.c

${NAME} : ${BINARIES;
$:20) -o ${NaAME} ${TFLAGS) $(DEFINES} ${DEBUS; $:BIMARIES) $!(LFLAGS) $i

N
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ed.h

RN

1 ‘ii*i’iitti‘ii*i**!t*tiiiiiiiiiittiii**ti*iiii*****ttl’*ii’i’itiiiitt**********f**
:  *ednh
3 *
_1 ii-ﬁ*iii—ii’iiii—***i*i’*tt}i**ii’tiiiik*ﬁit***i!ﬁ'*t*i’ii’lt!'iii’i’i’lttt******tttt*_
5
5 . * Prototipes *.:
8 .* tlodify Poutines *.
9 wvold EdappHainLoop(:: * Special Wain Loop for ED application *.
17 wvoid EdModifvEvent!;; * Theck for events that are coming *
11 woid EdModifwSetup(}; ,* Setup initial state *,
12
13 ’,iiii*i*iiifi*i****ii-., ’i To be deleted ','
14 +void EdModifiSender!:;
15 ..*i*itt*iii’iii—ii-****ﬁ‘,
1%
17 +void EdModifiPeceiver(); .* Filter events that are coming *,
18 +oid EdModifyWindowId(); .* Add special code to win id *
13
-* Send Ewvent Poutines */
1 wvoid EdSendEventQueue(); .* Send an event to CTH *;
void EdZreateMessagei); .* Create Client Message Event *.
Bool EdSendMessage(;: ,* Send Client Message Event *.

.* Other utility routines *

ndow EdSelectWindow!}; .* Srabs cursor, to select window to be tracked*
Ed-heckvalid¥indow(}; .* CTheck if window id is walid *.
BadiWindow_Handler{}; .* Exits program on bad window err *-
CheckFilterEvent () ; +* Thecks if particular ewvent has been filtered *.

[PV PN VI VI VI S SN N ¥
Ul WoRy
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ed.c

1 v,titii*i***************i******iit'i*i**ttt******tii****itttt**t*&******i*i 65 *

2 * ed.c 55 * Input: event - pointer to event structure

3 * 57 * Zutput: lone

4 *i’*****itttttﬁ*ﬁﬁ**************it*ﬁ**t}i}it*****i****ti************ittt**‘. 68 * Algo: Initialize flag

5 #include <stdio.h> 59 * Side Effects: Modifies EdInfo global structure.

,3 uin:lude <:‘:11,Cur50rf0nt.h> 7.:. i'i*tti**titi’”i'i*iiiii****ii’ti***’iiiiiit'tttﬁﬁﬁﬁ*****i’*i’i*’*ttt!iii)i'
7 #include <Xl1l1,Intrinsic.h> 71 woid EdHodifiSetupievent})

8 72 ¥Event *event;

9 #include "XemsEwent.h" 73

1% #include “"gueue.h" 74 * Initialize information *.

11 #include "ed.h" 75 if :EdInfo->init == False}

12 #include "util.h" 75 {

13 77 EdInfo->init = True;

14 . * Might put this into a struct for each client *. 78 }

15 Eventgueue T :* Queue that stores ewents received *. 79

15 83 )

17 Glokallnfo ed_info = (False,%,2,HOPMAL): ,* Stucture that contains *: 81

18 Globallnfo iEdInfo = &ed_info: '.* diSp,'Win.State 1nfo *.' 2 ’.**i*itiitti****‘ki‘kittttt'f********ttttttt’t"ttttiftﬁﬁﬁﬁi*i***t****ttt'ti
12 Bool print_flag = True; 83 * +0id EdModifiSender ievent)

2% extern long *filter_mask; 84 * Input: event -

21 85 * Zutput:

22 A,tittttttttt*************itttt*ttt*******t**ttittttt**t****it******t***ti* 86 * Algo:

23 * -roid EdAappMainLoop!) 87 * Side Effects:

24 * 88 tli‘ki*f*i********t*tttt************ttt*t**i********ttttttttttt't*’k**ﬁttt..
25 * Input: app - X Application Context 89 oid EdModifiSender {event)

25 * Zutput: Hone 3¢ ent *event;

27 * algo: Intercept event information between XtAppllextE-ent :: 91 |

28 * and XtDispatchEvent{} 2

29 * Side Effects: Does not modify events produced locally :iwithin 23 )

30 * the application). Pesponds to messages from 94

31 * the ZH and stores events from it also. 95 static int client_message_state = -1; -* Setup message state *

32 tt*************ttiit********t****it*i*t**i***********titi—ttﬁttti*i*i*tt*t.. 96 ‘,'*ttttttiit*i*********ttttttttf******t*tttttttttt**itt*iiii*f*****t***tiit
33 oid EdAppMainLoop{app) 97 * voild EdModifyPeceiver(;

34 XtAppTlontext app: 28 *

35 29 * Input: event - pointer to event struct to be processed

35 XEvent event; 108 * Zutput:

37 101 * Ahlgo:

38 for (;:) { 142 * Side Effects:

39 XtAppNeXtE‘:‘ent(app, &eﬂ_,-ent‘,; ‘,* Take ev__.vent from E-,._-ent ';'Ueue tl. 103 it'***i*ii"**ititiii**ﬁ*************tt*tttQ****f**t**ttttttttt*tt*t*ttttv.
4C EdModi fyEvent {&event ; /* Intercept event *. 104 void EdModifiPeceiver{event}

41 XtDispatchEvent {&event ) ; ,* Dispatch events to widgets *: 105 XEvent *ewvent;

2 } 106 |

43 ) 157

44 108 +* If event is xsent and is not originated by the Event Daemon *;
45 ‘.'tit&ﬁt***i********tt}t***********tttttttti’t*************ttttti*ﬁﬁt*i**i*t 109 if H e nt_>xan3-.send_e‘:—ent} &&

45 * +0id EdModi fyEvent () 110 iievent->xany.window & HIGH_MASK) !=

47 * 111 (EdInfo->ed_window & HIGH_MASK)))

48 * Input: event - pointer to event structure 112 {

49 * ZSutput: Hone 113 if :event->tipe != Clientlessage) /* If it’'s an event queue it *;
5¢ * Algo: Setup information {(window, display) and check for 114 {

51 * either messages or events from the CH. 115 :* copy high order bits of ED’s window to the event *:

52 * Side Effects: Pesponds to events and messages from CH. 115 ;* so that it’s unique id’d as coming from ED *.

53 * EdModi fyPeceiver () handles this. 117 if (CheckFilterEwent (event->type))}

54 ***tttttt**************ttt*t*tttt*********ttttttt*****ttfﬁ**t*****tt**t**’. 118 (

55 woid EdModifiEvwent {event} 119

55 XEvent *event; 120 if (print_flag}

57 { 121 {

58 EdModi fySetupi{event) ; 22 PrintEvent {

59 +* EdModifiSender{event); *: 123 printf{*--- n*);

5C Ediodi frPeceiver (event) ; 12 printf {"Peceived Event from Application.n");
51} 125 )

52 126

,53 ','*i*******t***ttttiiiittt*****tt***t**t*******ii*itiit***tt***i*********** 12 Ed“odif»_' indo‘h’ld!e".’ent;‘;

54 * wold EdHModifrSetupi) 12 Engueue; &y, Createtiodeievent ) ;;




client_message_state = §;

client_message_state++;
.* count states ¥,
if iclient_message_state == 1:

{
AddTime{&7,event->xclient.data.1[3); ;
o* printf("Time %lu-n®", erent->xclient.data.1[2]}; *.

* printf{"adding Time .n-n®*;;: *.
)
else

(
Adddame (&C, event->xclient .data.b);
;* printf("adding Name'n";;*.
client_message_state = §;

)

)

EEAEE SR EEE R EEERE RS R R RS R RS R R R RS RS RREERER RS SR LR RRRERS SRR ER]
* void EdiodifyWindowId{}
* Input:
* Zutput:
* Ahlgo:
* Side Effects:
I ZEZE R E IR R EEEE R R EE R R R R R RS RS AR R R R R AR SRR RS SR AR RSR R R R EES
+oid EdModifyWindowld(event)
XEvent *event;
{

7* These are ewvents that have the field "window" somewhere else *;
switch {event ->tvpe}

{

case TirculateNotify:
bcopy (& {EdInfo->ed_window;, &{event->xcirculate.window!,2};
event->xcirculate.window |= MIDDLE_MASK;
break;

case TirculateRequest:
bcopy i&kiEdInfo->ed_window}, &{event->xcirculaterequest.window),2};
event->xcirculaterequest .window |= MIDDLE_MASK;
break;

case Configurelotify:
bcopy (& {EdInfo->ed_window), &(event-s>xconfigure.window!,2);
event->xconfigure.window |= MIDDLE_MASK;
break;

case ConfigureReguest:
bcopy (& {EdInfo->ed_window), &(event->xconfigurerequest.window),2):
event ->xconfigurerequest .window |= MIDDLE_MASK;
break;

case TreateNotify:
bcopy (& {EdInfo->ed_window), &(event->xcreatewindow.window;),2);
event ->xcreatewindow.window |= MIDDLE_MASK;
break:

case DestroyNotify:
bcopy (& {EdInfo->ed_window), &{event->xdestroywindow.window),2);
event ->xdestroywindow.window |= MIDDLE_MASK;
break;

case GravityNotifyv:
bcopy (& (EdInfo->ed_window;, &{event->xgravity.window),2});
event->xgravity.window |= MIDDLE_MASK;
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break;
case Maptlotif::
hcopyi&iEdInfo->ed_window;, &levent->xmap.window;,2:;
event->xmap.window |= WIDDLE_MASK:;
break:
case Unmaptlotif::
bcopy (& {EdInfo->ed _window;, &ievent->xunmap.window;,2Z;;
event->xunmap.window |= MIDDLE_HASK;
break:
case hMapPeguest:
bcopy (& {EdInfo->ed_window;!, &(event->xmaprequest.windcow;,2};
event->xmaprequest .window |= MIDPDLE_MASK.;
break;
case PeparentMNotify:
bcopii& {EdInfo->ed_window), &{event->xreparent.window;,2;;

event~->xreparent .window |= MIDDCLE_MASK;
break:
default:
bcopy i& {EdInfo->ed_window}, &(event->xany.window:,2;;
event->Xany .window |= MIDDLE_MASK;

‘;ttttttittttttttttiiittttittttt*fﬁtttti*ttttttttittttttiititttttittttttttt
* void EdSendEvent{ueue:!
* Input:
* Cutput:
* Algo:
* Side Effects:
(B E R R R E SRR R R R R E R E R R R R R R R RS R R R R R R RS S E R R R RS R RS E LR ZESS R R R R R R XN X BV
vold EdSendEvent{ueue(p;
2Event *p;
{
Display *disp:
Window window;

if {CheckFilterEvent ip->event->type}} /* True: not filtered out *.
{
disp = p->event->xanv.displaxy; /* ED’s display *
window = p->event->Xanw.window; /* destination window *.
XSendEvent {disp, EdInfo->cm_window, True, ALLEVEUTHASK, p->event ; ;
XFlush{dispj ;

R R L R R R A RN RS R R R T T

* v0ild EdCreatellessagej)
* Allocates CTlientHessage event and stores info in it
* Used for sending change of state messages.
* Input:
* Qutput:
* Algo:

* Side Effects:
ttttttttititttttitttttttttttttttttﬁtttttt*ittttt*ittt**ttttiit*t*****"'Itl.
20id Edlreatelessage{ev,disp,win,st)

XEvent *ev;

Display *disp;

Window win;

int st;

{
ev->tvpe = ClientMessage;
ev->xclient .display = disp:

ev->xclient.window = win:



D W ®

D AN AN NS AT S T, I T )
RS N I SOOI S

RN

N
D W

2
3
4
5

B IS

.

ke WA WY@

-
&
-
&
S
Z
-
z
IS
PA
2
~
Z
-
z
~
z
-
z
-
Z
-
Z
-
<
~
P
~
<
-
4
-
A
~
P
N
Z
-
4
o
P
~
4
-
PA
-~
P
-~
P
5
P
~
Z
~
Z
-
Z
~
4
by
2
-
Z
<z

SRV
WWWYWWWmmODmoW®mWGO o M - -Jd
e L3 B = W D Oy

[NINY
O W
Gy

297

298

358
301
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310
311

318

ev->xclient .message_tipe = XInternAtom{disp, "NZHE", False;:

,* If I changed Atom type the data gets screwed, better understand *
-* this atom stuff *.

e ->Xclient. format = 8;

*bzero{ev->xclient.data,2¥;;*

s *stroncpyies->xclient.data.b, "s.G",2);*

EdModi £ WindowId{e>! ;

sprintf{ev-»>xclient.data.b, "s%c", st};
bcopy (& {EdInfo->ed_window; , & (e ->xclient .data.b(2}:, 4

. ok kkkkkkr kA kr kr kb rkhrrrrrrrk kb kb rr ek r e w kb rrrrrrr bbbk hkk kb kkkddddk bk kk
* +5id EdSendMessagel|
* Input:

* Zutput:

* Algo:

* Side Effects:

*

*

L R 2R 2 A R A A A S RS T NSNS S 2

Bool EdSendMessageidisp,win, st}
Display *disp:;
Window win;
int st;
{
XEvent *msg:
msg = XtHewi{XEvent}:

if {win == HULL}
{
MessagePrint {"Select Window first n");
return False;

else
{
EdTheckValidWindowi{win; ;

EdCreatelessage{msg, disp,win, st} ;
XSendEvent {disp,win, True, ALLEVENTMASK, msg} ;

XFlush(disp) ;
return True;

',‘*i*******tttt*t****f'ttfiiiiiiiii*i*iii*iiiii*********i**'*t*f'f*f'f**i**
* Window EdSelectWindow(disp)

* Input:

* Qutput:

* Algo:

* Side Effects:

I e e e e e s e R R R A R R AR RS SE E 2o

Window EdSelectWindow({disp)
Display *disp:
{
int screen = DefaultScreen(EdInfo->ed_display};
int status;
dursor cursor;
XEvent event;
Yindow target_win = None, root = PootWindow{disp,screen);
int buttons = 0;

:* Make the target cursor */
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crosshair;:

cursor = X<reateFontlursor{disp.

.* Srab the pointer using target cursor, letting it room all over *.
status = XGrabPointer{disp, root, False,
ButtonPressMask|ButtonPeleaselask, GrabModeS:nc,
SrabMcdeAsinc, rooct, cursor, CurrentTime;:;
if !{status != GrabSuccess)
MessagePrint {"Can‘t grab the mouse. n";;

-* Let the user select a window... *:
while (itarget_win == Mone) || {buttons != 3;
{
.* allow one more event *.:
3 ents(disp, SincPointer, CurrentTime;;
vEvent :disp, root, ButtonPressMask|ButtonPeleaseMask, &event:;
jevent . tvpe}

case ButtonPress:
if {target_win == None)
{
target_win = event.xbutton.subwindow; ;* window selected *:
if {target_win == None} target_win = root;
)
buttons++;
break:;
case ButtonPelease:
if :(buttons > 0! -*there may have been some down before we started *-
buttons--;
break;
}
)
¥UngrahPointer {disp, CurrentTime;;
returnitarget_win; ;

,* Done with pointer *.

..'fff'*i*i*******i*i**ii*ii*iiiiiiiiiiiittttttt""'tii*iiiii*iiiiiiiiiiii
* void Ed<TheckValidWindow({}
* Input:

* Zutput:

* Algo:

* Side Effects:

*
*

*ii****tttttttttti’tttt**ii’*iit*iiiiiiiiiii***lﬁﬁ"iiiiiiiiitiiiiiiiiiiii',
void EdCheckValidWindow{win}
Window win;
{

Window root;

int x, ¥

unsigned width, height, bw, depth;

int :*old_handlerj (;;

old_handler = XSetErrorHandler (BadWindow_Handler) ;
XGetGeomet ry {EdInfo->ed_display, win,

&root, &x, &, &width, &height, &bw, &depth);
XSync {EdInfo->ed_display, Falsej;
XSetErrorHandler:old_handler;;

’.***iti-i-t**t*****ii*i**i*iiiiiiiitttttttttt'l"iiiii**i*ii*i**titiiiiiiiii
* wo0id EdTheckValidWindow{}

* Input:

* Jutput:

* Algo:

* Side Effects:
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<0id BadWindow_Handler {disp, err;

Display *disp:

XErrorEvent *err;

{
printfi*llo such window id 2x%lx.n",err->resourceid:;
exitil:;

'**i**i*ii*ii*i*k**iiii*ii*iitiiiiiiiiiiii*il'l'ii************ii’**i**iiiitt*
* void EdTheckValidwindow{win)

* Peturns False if it has been popdown {toggle button}

* Peturn True if it’s up.

* Input:

* Zutput:

* Algo:

* Gide Effects:

P X R R R R R AR R R R A R R AR A R R RS RS EERREE RS S R AL R LR S RA SN

int CTheckFilterEwent (type)
int type;
(
if (tvpe < 31}
{
.,l'
printf{*"Hask %$x\n*, filter_mask[C]};
printfi{*State %@ \n", (1L << type} & filter_mask[2]}:
* .

return !{i{lL << type) & filter_mask([3]::

else
{
'.i
printfi{*Hask $x.n", filter_mask(1l]):
printf("State %4 .n", {1L << type} & filter mask(1]):
*,

return !'({1L << type) & filter_mask[1)};

ed.c
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* file.h

*

B LR 022 a2 a2 R R N e R R RS RS E RS R L LR

+oid EdjueueTofile:;:; /* Zonverts Jueue (in memor.: to file *,
void EdEvent ToFilei}; ;* Converts Event struct to file *.
vold EdFileTojueue!: ; ;* Peads in file and converts it to gueue *

-* These routines store each Event type to file format *-
void StorekKevPress{;:

woid StoreKe:Pelease({};

v0id StoreButtonPress{):

woid StoreButtonPelease();

void StoreMotionMotify{);

StoreEntertlot ifyv{};
StoreLeavelotifyij;
StorefocusIn(}:
StoreFocusZut () ;
StoreKeymaplotify ()
StoreExposei}
StoreGraphicsExpose() ¢
StoretloExpose!} ;
StoreVisibilityMNotify ();
Storelreatetotifyi};
StorelDestrovHotify(}:
StoreUnmaptotify(}:
StoreMaptiotify {};
StoreMapPeguest {} ;
StorePeparentNotify ()}
StoreConfiguredotify (}:
StoreConfigurePequest () ;
StoreGravityHotify () ;
StorePesizePequest () ;
StoreCirculatetotify () ;
StoreCirculatePequest (}:
StorePropertyHtotify () s
StoreSelectionCleary);
StoreSelect ionReques():
StoreSelectionNotify () ;
StoreColormapNotify (}
StorellientHessage({};
StoreMappingMotify () ;

/* These routines convert events stored in file to gueue {memorzj *,
wold PeadKeyPress(j:
PeadKevPRelease() ;
PeadButtonPress(};
PeadBut tonRelease ()} ;
Peadtot iontlotify () :
PeadEnterMotify () .
PeadLeaveNotify{};
PeadfFocusIn() s
PeadFocusCut () ;
PeadKeymapHotifi () ;
PeadExpose()
PeadGraphicsExpose() ;
ReadlioExpose() ;
PeadVisibilityNotify{};
Peadlreatelotify ();
PeadlestroyNotify {};
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PeadUnmapliotif
PeadMaptioti €y ¢} :
PeadMapPegquest {
PeadPeparenttioti
PeadZonfiguretllotif:
PeadZonfigurePeqguest {;
PeadGravityllotifyi:;

PeadPesizePeguest |
Peadlirculatellotify :;
PeadlirculatePeqguesti;
PeadPropertitiotifyi;;
PeadSelectionllear;:;
PeadSelectionPegues:
PeadSelectionlotif:
PeadColormapliot i
PeadllientMessage:; :
PeadMappingtotifyvi;
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* file.c
*
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#include <stdio.h>

#include "queue.h*
#include "ed.h"
#include "XemsEvent.h"
#include "file.h"

extern Globallnfo *EdiInfo;

I.*****ii***t**ttt*******itti****iii***iittti*iii*t**f*****iti*ii*tttti**i*
* y0id EdZueueToFile!)
* Input: q - event queue
* Zutput: file "output.xes"*
* Algo: Traverses the queue and converts everiy event to file
* Side Effects: Crverwites contents of output.xes
*l’ﬁt***ii**tt**tt*****i****li**i'iilf*i**‘ktti***l’*i*i*ii*iii*tf**iii*ﬁi*i*‘
void EdQueueToFile(q)
Event{ueue *q:
({
QEvent *p;
FILE *file;

file = fopen{"output.xes®,*w"};

p = g->front;
while (p!=NULL)
{
EdEventToFile{file, pj};
p = p->next;
)
fclose(file};

R 2 AR R R R R R e R R E RS R R R RS S RS R RS AR REREEES

* vo0id EdEventToFile(;

* Input: file - file stream to write file out
* gevent - event to convert to file

* Qutput: Event converted to file ({output.xes)
* Algo: Writes an event to file format

* Side Effects: Cverwrites on the file stream that is passed

I 222 R R T R R R R R A R R s R R R R S LR SRS R AR SRR RS AR SR D

void EdEventToFile(file, gevent)
FILE *file;
CEvent *gevent;
{
switch(gevent->event->tipe}
{
case KeyPress:
StorekevPress(file,gevent) ;
break:;
case KeyPelease:
StorekeyPelease(file, gevent};
break;
case ButtonPress:
StoreButtonPress{file, gevent);
break;
case ButtonRelease:
StoreRuttonPelease{file,gevent];
break:
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case WMotiontlotif::
StcrelMot iontlotif: {file,gevent; ;
break:

case EnterHotif::
StoreEnterliotif: (file, gevent;;
break;

case Leavellotify:
StoreLeavellotifyifile, gevent; :
break:

case Focusln:
StoreFocusInifile, gevent);
break:

case Focuslut:
StoreFocusTutifile,gevent};
treak;

case Ke:maplotify:
StoreKermaptotify (file,gevent) ;
break:

case Expose:
StoreExposeifile,gevent) ;
break:

case GraphicsExpose:
StoreGraphicsExpose(file,gevent! ;
break:

case NoExpose:
StorelloExpose(file,gevent) ;
break;

case VisibilitvHotify:
StoreVisibilit:Motify (file,gevent};
break:

case CreateMotify:
StoreCreatellotify{file,gevent;:
break;

case DestroyvNotify :
StorelestroyMotify{file,gevent;;
break;

case Unmaptlotify:
StoreUnmapNotify (file,gevent; :
break;

case Maphlotif::
StoreMaptictify {file, gevent};
break:

case MapPequest:
StoreMapPequest (file,gevent) ;
break;

case PeparentMotify:
StorePeparentllotifiifile,gevent});
break;

case ConfigureNotify:
StoreConfigureNotify (file,gevent} ;
break;

case CTonfigurePequest:
StoreConfigurePequest {file, gevent} ;
break;

case GravityNotify:
StoreSravityNotify{file,gevent):
break;

case PResizePeguest:
StorePesizePequest (file,gevent;
break;

case Circulatelotify:
StoreZirculatelotify(file,gevent};
break;

case CirculatePequest:
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StoreTfirculatePequest{file,gevent; ;
break:

case PropertHotif::
StorePropertwMotify{file,gevent}:
break;

case Selectionllear:
StoreSelectionllear{file,gevent;:
break;

case Selectiontlotify
StoreSelectiontlotify {file,gevent);
break:

case Tolormapliotify:
StoreZolormapNotify (file,gevent; ;
break:

case TlientMessage:
StoreZlientMessage({file,gevent};
break;

case Mappingllotify:
StoreMappingtotify (file,gevent; ;
break:

B R A a2 NI T2 222222222222 2222222022 RS R Rt E Rt Rl lhs

* ro0id EdFileTogueue{q)

* Input: file: output.xes

* Zutput: Event queue in memory

* Algo: Peads the file output.xes and creates a new queue from it
* Side Effects: Cverwrites the current gqueue in memory

N R R 2222222222 2 22 R R R R R R R R AR R R RS AR SRR LR

vold EdFileTofueue{q]
EventQueue *g;

(

int tupe:;
GEvent *p:

FILE *file;
QEvent *gevent:

file = fopen{®output.xes","r"}:

while i{fscanf(file,*%d",&type) !'= ECF}
{
gevent = XtNew{{Event}:
gevent->event = XtNew(XEvent};
gevent->name = XtHalloc(25):

gevent ->event ->type = type;
switchi(tyvpe)
{
case KeyPress:
PeadKevPress(file,gevent};
break;
case KeyPelease:
PeadKevPelease(file,gevent} ;
break;
case ButtonPress:
PeadButtonPress{file,gevent);
break:
case ButtonRelease:
PeadButtonPelease(file,gevent) :
break:
case MotionNotify:
ReadMotiontlotif:
break;

{file,gevent);
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__ file.c

case Enterllotif:
PeadEnterllot i
break;

case Leavelotif:
PeadlLeaellot i
break;

case Focusln:
PeadFocusInifile,gevent;
break;

case Focuslut:
PeadFocusZut : file, gevent) ;
break;

case KeymapHotif::
PeadKeymapllotify ifile, gevent);
break:

case EXpose:
PeadExpose(file, gevent);
break;

case GraphicsExpose:
PeadGraphicsExposeifile,gevent};
break;

case HNoExpose:
PeadlloExpose ! file, gevent] ;
break:;

case VisibilityNotify:
PeadVisibilit Notify{file,gevent};
break;

case Treatellotifx:
Peadlreatellotify {file, gevent]:
break;

case Destroyllotify:
Peadbestroztiotify:file,gevent; ;
break;

case Unmapliotif:
ReadUnmapliot i
break;

case HapHotify:
PeadHaplotif {file,gevent; ;
break;

case MapPequest:
PeadHapPequest {file, gevent) ;
break:

case Peparenttiotifi:
PeadPeparentNotify {file,gevent};
break;

case Configurelotify:
ReadConfigurelliotify (file, gevent) ;
break;

case TonfigureRequest:
ReadConfigurePequest (file,gevent);
break:;

case GravityMNotify:
PeadGravitiyNotify(file,gevent) ;
break:;

case PesizePRequest:
PeadPesizePequest {file,gevent) ;
break;

case Circulatelotify
PeadTirculateloti
break:

case CTirculatePReguest:
PeadCirculatePeguest (file,gevent);
break:

case PropertiNotif::

i file,gevent; ;

vifile,gevent) ;

-{file,gevent) ;

file,gevent) ;
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PeadPropertylNotify{file, gevent);
break;

case Selectionllear:
PeadSelectionTlear(file,qevent):
break;

case SelectionMtotify
PeadSelectionllotify
break;

case Colormaptiotif::
PeadZolormapltloti
break:

case ClientMessage:
PeadTlientMessage(file, gevent} ;
break:

case Mappingtiotif::
PeadHappinglotif: (file, gevent} ;
break;

ifile,gevent)

ile,qevent);

)

gevent ->event->xan: .send_event = True;
gevent -»event ->xan: .display = EdInfo->ed_displax;
Enueue({q, qevent;:

)

B R R R R I R R L e R A R R R R
/

* Store Routines {event structure to file)
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* void StoreKeyvPress()

Ak kR E ok ok ok ok KRRk Rk R R Rk A kA R kR kA Rk Fh kk ke ke kR ko kkk ke ko ko k

void StoreKevPressi{file, gewvent}

FILE *file;

QEvent *gevent:

{
fprintf{file, *%d.n", gevent ->event->xkey.type);
fprintf(file, *%s.n",gevent ->name) ;
fprintf{file, *%luin®,gevent->timej;
fprintf{file, "%x'n", gevent ->event->xkey.window) ;
fprintf(file, *%x .n",gevent ->event->xkey.root);
fprintf(file, * n*,gevent ->event ->xkey . subwindow) ;
fprintf{file, " n",gevent ->event->xkey.timej;
fprintf(file, " n",gevent ->event->xkey . x; ;
fprintf(file, "¥d.n*, gevent ->event->xk Yy
fprintf(file, "%d .n", gevent->event->xkey.x_root) ;
fprintf(file, *%d\n", gevent->event->xkey.y_root};
fprintf(file, "%d\n", gevent->event->xkey.state) ;
fprintf(file, "%d\n", gevent->event->xkey.kevcode) ;
fprintf(file, *%d.n.n", gevent ->event->xkey.same_screen! ;

d
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* +0id StoreKeiyPelease!)
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+v0id StoreKevPelease(file, gevent}
FILE *file;
QEvent *gevent;
(
s* It has the same info */
StoreKeyvPressifile,gevent);

Kk ko k ok kR ARk Kk ko k Rk Rk Ak Rk Ak K kAR kA A A Ak kk Rk ke e k kkhk ko ko Ak ok kkk kb sk kkkh

* void StoreButtonPress(:

384

file.c
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0id StoreButtonPress:ifile, gevent:
FILE *file;
ZEvent *gevent;:
{
fprintf:file, *#d-n*, gevent ->event->xbutton.tvpe: ;
fprintfifile,"%s.n", gevent ->name! ;
fprintfifile, "%lu.n*,gevent->time);
fprintfifile, "%x .n", gevent ->event ->xbutton.window; :
ferintfifile, "%x .n", gevent ->event ->xbkutton.roct; ;
ferintf:file, "Sx n", gevent ->event ->xbutton.subwindow; ;
fprintfifile, "%d-n", gevent ->event->xbutton.time; ;
fprintfifile, "%d.n", gevent ->event->xbutton.x; ;
d.n*, gevent->event->xbutton.i;;
fprintfi{file, "2dn*, gevent ->event->xbutton.x_root; ;
fprintf:file, "2d\n*, gevent ->ewvent->xbutton.y_root}:
fprintf:file, *%d .state}:
feprintfifile, *%d .button};
fprintfifile, *%4

R R e R S R R AR TR L A

* =r0id StoreButtonPeleasel!)
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void StoreButtonRelease{file, gevent;
FILE *file:
ZEvent *gevent:
{
+* It has the same info *;/
StoreButtonPressifile,gevent}:
}

L e L e R R T S S

* void Storetotionlotify ()}
I E A R RS R R R R R RS R R R R E R R R R R R R R R R R R R R R R R SRR A RERE SR EETRI RS A E R R R R T 2N
void StoreMotiontlotify{file, gevent)
FILE *file;
“Event *gevent;
{
fprintfi{file, "%d.n", qevent ->event->xmotion.type) ;
fprintfifile, *"%s-.n", gevent->name;} ;
fprintfifile, *%lu-.n",gevent->timej;
fprintf{file, *¥x .n", gevent ->event ->xmot ion.window} ;
fprintfi{file, *%x.n", gevent ->event->xmotion.root) ;
fprintfi{file, "%x.n", gevent ->event->xmotion.subwindow) ;
fprintfifile, "%d.n", gevent ->event->xmotion.time;j ;
fprintfifile, "%d.n*, gevent->event->xmotion.x) ;
fprintfifile, "3d.n", gevent ->event->xmotion.y);
fprintf:file,"2%d.n", gevent->event->xmotion.x_root} ;
fprintf;ifile,"%d.n", gevent->event->xmotion.y_root) ;
d
c
o]

fprintf:file, "%d\n", g nt ->event->xmotion.state);

fprintfi{file, "%c-n", gevent ->event->xmotion.is_hint;;

fprintfi{file, "%d-n.n", gevent->event->xmotion.same_screen};
}

R L R e S R R T R 2

* +0id StoreEntertlotify )
IR A S R R E RN R R R R R R R R R R R R R S R R R R R R A SRS S RS R R EREREERS SN
void StoreEntertlotifyifile, gewvent:
FILE *file;
“Event *gevent;
{
fprintf(file, "%d .n", gevent ->event ->xcrossing.type);
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fprintf(file,*%s.n", gevent->name; ;
fprintf{file, "%lu-n",gevent->time};
fprintfifile, "%x.n", gevent ->event->xcrossing.window: ;
fprintf{file, "%x.n", gevent ->event->xcrossing.root; ;
fprintf{file, "8x-.n", gevent ->event ->xcrossing.subwindow: ;
fprintf{file, "%2d-.n", geent -»event->xcrossing.time; :
fprintfi{file,*%d .n", gevent->event->xcrossing.x;:
fprintf{file, "8d .n", gevent ->event->xcrossing.y; :
fprintf{file, "%d.n", gevent ->event->xcrossing.x_root};
fprintfi{file, "%d-n", gevent ->event->xcrossing.v _root; ;
fprintfifile, "%d-.n", gevent ->event->xcrossing.mode; ;
fprintfifile, *%d.n", gevent ->event->xcrossing.detail; ;
fprintf{file, "%d n", gevent->event->xcrossing.same_screen; ;
fprintfi{file, "%d n",gevent ->event->xcrossing.focus} ;
fprintf:file, "%d-n-n", gevent->event->xcrossing.state: ;

}

R i R a2 R IR 2 2 R e R s R s T

* roid StoreLeavelotif:i i}

222222322 R R e Ry R R e e R e R R R RSN R

+oid StoreLeaveNotifiifile, gevent)
FILE *file;
ZEvent *gevent;
{
;* It has the same info *:
StoreEntertlotify ifile, gevent;;

R 222222222222 a2 R 2R Rz Rl R s e R 2SR

* v0id StoreFocuslIn{}

AR A R R A R E AR R A kR A A Ak A kA R A AT AR I T AR AR AR AR A A AR AN AR AR A A A Rk h k.

void StoreFocusIn{file, gevent;

FILE *file;

‘“Event *gevent;

(
fprintf{file, *%d n", gevent->event->xfocus.type)};
fprintf{file, "%s.n", gevent->name:};
fprintf{file, "%lu-.n",gevent->time);
fprintf(file, "%x:n", gevent->event->xfocus.window} :
fprintfi{file, "%d\n", gevent ->event ->xfocus.modej ;
fprintf{file, "$d-.n.n", gevent->event->xfocus.detail}:

R E R AR AR A AR AR AR A H Rk kA E AR AR AR R kT R A Ak h kb Ak kk kA A h kb kb kA h kbt
/

* roid StoreFocuslut ()

222 2 22222222 e R R e e R eSS S22 222

vold StoreFocusCut (file, gevent)
FILE *file;
QEvent *gevent;
{
/* It has the same info *,
StoreFocusin(file,gevent) ;
)

AR KA R E R E R R AR A R R Ak k kR A A A A KA R A AKX A A AT A A AR Ak Ak ARt Ak Ak FE kK h

* void StoreKeymapllotify{)

[ R R e e Y e R e R R TR S

vold StoreKeymaplotify{file, gevent)
FILE *file;
JEvent *gevent;

{

149
458C
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}file.c

int i:

fprintfifile, "%d-.n", gevent ->event->xkermap.tipe; ;
fprintfifile, "%s .n*,gevent ->name; ;
fprintfifile,"%lu-.n",gevent->time; ;

fprintf(file, "%x .n", gevent ->event ->xkermap.windowi ;

for {(i=0; i<32; i++}

fprintfi{file, "%x'n", gevent ->event->xke:map.key_vector(il;:

fprintf{file,” - n"};

R R e R e R e R e TS T

* +roid StoreExpose()
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sold StoreExposeifile, gevent)
FILE *file;
TEvent *gevent:
{
fprintfifile, "%d.n", gevent ->event - >xexpose.tiype) ;
fprintf(file, "%s.n", gevent ->name; ;
fprintf(file, "%lu\n”,gevent->time; ;
fprintf{file, "%x.\n", gevent ->event - >xexpose .window} ;
fprintfi{file, "2d'n", gevent ->event ->xexpose.X} ;
fprintf{file, *%d.n*, gevent ->event - >xexpose.y'} ;
fprintf{file,*%d.n", gevent->event->xexpose.width);
fprintf{file, "%d.n", gevent ->event ->xexpose.height};
fprintf:file, "%d'n\n", gevent ->event->xexpose.count} ;

EE R R e A e R e S T R R

* +0ld StoreGraphicsExpose{}
it*ttiii*t*ttiiiittttiit*t*ttii*ttti*iiiit'ttii*t'ttttiiitt*t*iiiii'tti*i;
void StoreGraphicsExpose(file, gevent}
FILE *file;
ZEent *gevent;
{
fprintfifile, *3d .n", gevent ->event->xgraphicsexpose.type;};
fprintfifile, *%s.n", gevent ->name} ;
fprintfi{file, "%lu.n",gevent->time; ;
fprintf{file, "%x.n", gevent ->event->xgraphicsexpose.drawable} ;
fprintf{file, "2d.n", gevent ->event - >xgraphicsexpose.x!;
fprintf{file, *2d.n", gevent ->event ->xgraphicsexpose.y};
fprintfifile, "%d.n",gevent->event ->xgraphicsexpose.width};
fprintf{file, "%d.n", gevent ->event->xgraphicsexpose.height} ;
fprintf{file, "%d.n", gevent ->event ->xgraphicsexpose.count});
fprintf{file, "%d.n", gevent ->event->xgraphicsexpose.major_code} ;
fprintf{file, *2d'n\n", gevent ->event - >xgraphicsexpose.minor_code} ;
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* +oid StoreNoExpose(}
IR R R R I R R RS R R R R E RS SRS R RS SRR S RS ttt***‘*tttt'tﬁititiiiiltttt*i*ittttitttai'.
void StoreHoExpose{file, gevent}
FILE *file;
CEvent *gevent;
({
fprintf(file, "%d.n", gevent ->event ->xnoexpose.type;} ;
fprintf(file, "%s-n*, gevent->name; ;
fprintf(file, "%lu-.n",gevent->time! ;
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513 fprintf:file, "8x.n",gevent ->event->xnoexpose.drawable! ; 577 fprintf{file,"%s .n", gevent ->name} :

514 fprintf:file,"%d .n",gevent->event->xnoexpose.maicr_code; : 578 fprintf:file, "%lu.n",geent->time; ;

515 fprintf:file,"%d.n'n", gevent->event->xnoexpose.mincr_code: ; 579 fprintfi{file, "%x-n",geent->e ent->xunmap.event} ;

515 ) 582 fprintf{file, "%x n", ge-ent ->erent ->xunmap.windowj ;

517 581 fprintfi:file,*%2d n n",gevent->event ->xunmap. from_configure:;

518 s8z )

519 A.t!ii*i'ttiiiitiitﬁ'**ittitiiittttii"ttiit*iititﬁi*t*’titt*itiiﬁi*ti**it‘* 583

5295 * +0id StoreVisibilityHotify{; 584

521 iiﬁfiiiiitﬁiiii'ttiﬁ*itii‘iitiitﬁtli'i'i'i**ittﬁil*ti‘*t*iitt***tt****tt*i‘t‘. 585 'tittttﬁtiittititttﬁittii'i’iii’iﬁ!*iiiiiitl"itiii‘tiiiﬁt!iiiiiiiitititi"it
22 vwoid StoreVisibkilitylotifi(file, gevent} 58% * +oid Storebaptlotifi::

523 FILE *Eile; 587 *i**'iiitititti‘tt!i*‘tii'iittti'htittt"iii*‘iiiﬁliiiii‘tittiitiitt'iiii!l,
524 (ZEvent *gewvent; 588 void StoreMaphlotifi{file, gevent;

52 { 583 FILE *file;

525 fprintf:file, "%d-n*", gevent ->event->xvisibilit: .tvpe;; 592 <ZEvent *gevent:

527 fprintf:file, "%s.n", gevent->name;j ; 591 (

528 fprintfifile, "%lu'n",gevent->time) ; 532 fprintf{file, "%2d.n", gevent ->event->xmap.type}:

52 fprintf{file, *%x.n", gevent->event->xvisibility .window; ; 5393 fprintfi{file, "%s.n", gevent ->name: ;

530 fprintfifile, "%d.n-n",gevent ->event->xvisibility.state:; 534 fprintf{file, "%lu .n",geent->time:} ;

531 ) 535 fprintf(file,"$x-n", gevent ->event->xmap.event} ;

532 59% fprintf{file, *%x-n", gevent->event->xmap.window) ;

533 537 fprintf{file, *%d .n .n", gevent->event->xmap.override_redirect: ;

534 '.ittttttt*it**ii!tit*tiﬁttttt*litt*ttitititttitlttiit**tt*ttt*ﬁittttittttt 598 )

535 * r0id Storelreatelotify () 5339

536 t‘h!itt**ttt*iit*tittttitﬁti*iittt!tttt*iiltt*tiﬁtiitiititltﬁttt*ﬁlittittt‘. ,_’]:C. l.titttﬁtttittittlﬁittttﬁtttttﬁtttit'tttititittﬁttiiittititittiﬁiittitititt

537 woid Storelreatellotify(file, gevent) 501 * +roid StoreHapPequest:;

538 FILE ﬁfile; 602 tﬁiittttttttt*tiiittiiiiiﬁttititttttttttiltitttiﬁtitttttttttttttﬁtitttiit‘,

533 <{JEvent *gewent: 503 void StoreMapPequest (file, gevent)

5420 ( 504 FILE *file;

541 fprintf{file, *%d\n", gevent ->event->xcreatewindow.type;: 535S {Event *gevent;

542 fprintfifile, "%s\n", gevent ~>namej ; 506 (

543 fprintfi{file, *%lu.n",gevent->time} ; 507 fprintf{file, "2d.n", gerent->event->xmaprequest .type; ;

544 fprintfifile, "%x-n", gevent ->event->xcreatewindow.parent;; 508 fprintf{file, "%s.n", gevent ->name! ;

545 fprint fifile, "%x.n",gevent ->event->xcreatewindow.window) ; 509 fprintf{file,"%lu.n",gevent->time);

S45 fprintfifile, "%d.n",gevent ->event->xcreatewindow.x; ; 510 fprintf{file,"%x n", gevent ->event->xmaprequest .parent; ;

547 fprintfifile,"%d\n", gevent ->event->xcreatewindow ; 511 fprintf(file, "%x ' n n*, gevent->event->xmaprequest .window: ;

548 fprintfi{file, "%d'n*, gevent ->event->xcreatewindcw.width;; 512 )

543 fprintfifile, "%d.n", gevent->event->xcreatewindcw.height} ; 513

550 fprintf(file,'%d-,n\n',qe‘-.'ent—>e‘-.-'ent—->XCreate‘-ﬂindOW.O'-.’erride_redireCt}: 614 "titittiitttttiiitittttttﬁtitttttttttttitttt'tttﬁttttttttilttiiitﬁtitttitt

551 ) 515 * void StorePeparentNotifif:

552 616 t*iiﬁliiiiﬁttiiiiittitttttiﬁ!itiiitt'i*ittiﬁﬁ'ttti‘littiitiit!ﬁtttii"tit‘l

553 517 woid StorePeparentMotify:file, gevent)

554 '/tttitﬁtiiitititittiitttiilttttttﬁtitttitttttittiit*tttt’tttti*tiiltﬁtittﬁ 618 FILE tfile;

555 * +o0id Storelestroybotify () 513 QEvent *gevent;

556 *itﬁttt*itttttitt**ti***iitt**ttt**ltt*ttﬁtiti*ttttttttiitﬁtt*ttttiititit.. ’520 (

557 +woid StoreDestroyNotify(file, gewvent) 521 fprintf(file, "¢d.n", gevent ->event->xreparent .type! ;

558 FILE *file; 522 fprintf(file, *%s.n", gevent ->name} ;

559 ©QEvent *qgewvent; 523 fprintf{file, "%1lu-.n",gevent->time} ;

560 { 624 fprintf{file, "%x .n", gevent ~->event->xreparent .event) ;

551 fprintf(file, "%d\n", gevent ->event ->xdestroywindow.type) ; 525 fprintfifile, "%x-n", gevent-> nt ->xreparent .window; ;

552 fprintf{file, "%s\n*, gevent ->name) 52% fprintfifile, "%x'n*", gevent -> nt ->xreparent .parent}) ;

5543 fprint f{file, "%lu\n",gevent->time) ; 527 fprintf(file, "%d:.n", gevent ->event->xreparent .x) ;

564 ° fprintfifile, "¥x'n", gevent ->event->xdestroywindow.event) ; 528 fprintf{file,"%d\n", gevent->event->xreparent.y;};

555 fprintf(file, "%x\n.n"*, gevent ->event->xdest rovwindow.window} ; 529 fprintf{file,*%2d.n-n", gevent->event ->xreparent .override_redirect) ;

555 ) 530 )

567 531

568 632 lvtiti*ittitliiitiﬁtiii*tiiitﬁiititiitiiiﬁtliiitiii!’titti"ittti‘tttiitttt}

569 ’;iitttiittlitttittiit*tttit'ttittl’ii*tﬁtititt**iiiitttiﬁtitit*ttiit'ttttit 633 * "."Oid Store.:onfigurel.lotif:'-()

570 * ‘_roid StoreUnmapl‘otifJ-() 634 *ittitt!ttttiiiittii!tttttiiittttttﬁﬁiittitt'ttitiiitttitt‘iiittitttttiitv(

571 ittittﬁtttii*ttttitttt**tttttititi*t**ttﬁttiitttttitittt*ttt*tilttt!tttt*l. 635 .'."Oid Store.‘:onfigUre“otif}-[file' qev..,vent)

572 woid StoreUnmaplotify(file, gevent}) 536 FILE *file;

573 FILE *file; 537 (QEvent *gevent;

574 {QEvent *gevent; 538

575 { 539 fprintf{file,"%d.n", gevent ->event->xconfigure.type}:

575 fprint f{file, "%d.n", gevent ->event->xunmap.tipe; : 540 fprintfifile, *%s-n*, gevent ->nane; :
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441 fprintf{file, "%lu-n",gevent->time; ;

6_]2 fprintf(file’"%x,‘n",qe-__.-ent_>e<_:ent_>xconfigl_‘|re.e-_-ent_:- 4.iii*iiiiiiii*ﬁ&iiiii**iiiitiititiii*iiiiiii!ttttttt*tititiiti*iitti*ii**ﬁ
543 fprintfifile, "%x:n", gevent ->event->xconfigure.window; ; * -0id StoreCirculateliotify i}

6_]4 fprintflfile"%d,.n"qe-__rent_)e-._yent_>xconfigure.xiI. ,\1.8 *itttttiiiii*tiiii*i'ii'iiit*tttﬁtiiiiiiiiiii!tiftitiittiiitiiitittttiiiiii’.
545 fprintfifile, "%d-n", gevent ->event->xconfigure.:; ; 75 void StoreCirculatelliotifyvifile, gevent;

545 fprintf:file, "8d .n",gevent ->erent->xconfigure.width: ; 71% FILE *file;

547 fprintfi{file, "%d-.n*",gevent->event->xconfigure.height;: 711 JEvent *gevent;

548 fprintfi(file, "%d-n" vent ->event ->xconfigure.border _width:; Tl |

542 fprintfifile, "$x-.n",gevent ->event->xconfigure.above: ; 713 fprintf:file,"%2d n", gevent->event->xcirculate.type!;

552 frrintfifile, "%d.n'n", gevent ->event->xconfigure.override_redirect;; 714 fprintf:file, "%s-n*,gevent ->name} ;

551 ) 715 fprintfifile, "$lu-.n",gevent->time}:

552 . 7148 fprintfifile, "%x .n", gevent ->event->xcirculate.event; ;

653 ».'ittiiiiiit***iitttttittttiii*‘ttttit!ittiiitatttiiiiit'*ﬁitii*it*i*ii*ii 717 fprintf’-,file,"%X'.n',qe'—.'ent—>e‘-.-‘ent—>XCiI‘Culate.‘:\'indo‘\-.-'}:

554 * +0id StoreConfigurePequest;: 718 fprintfifile, "%d .n n", gevent ->event->xcirculate.place;;

655 itiﬁtiii*i***ii!i!!itittt*iiiiiii!ti'iiti**iiii"'ttiiiiitt""i*i*ttitt'*iil 719 )

555 woid StoreConfigurePequestifile, gevent) 72C

657 FILE ifile: 721 I.iiiii*iitttttiii*iiiiiii*iiitiittfﬁtt‘ii*iii**i’f'tﬁﬁfttitttttttti"t*iiii
558 <Event *gevent: 722 * +pid StoreCirculatePequest (}

659 ( 723 *iiiiii’tttt*ttiiiiiiiiiiitit*"tii*ii"iiittl’!ii*ttti’i’i""tiit*i***""**ﬁii*/
558 fprintf{file, "%d.n", gevent ->event->xconfigurerequest.tipe; ; 72 +void StorelirculatePequest (file, gevent)

551 fprintf{file, *%s:n", gevent ->name) ; 725 FILE *file;

552 fprintf{file, "%lu-n",gevent->time; ; 726 {Event *gevent;

5563 fprintf{file, *%x nt ->event ->xconfigurerequest .parent; : 727 |

554 fprintfifile, "%x. nt ->event->xcenfigurerequest .window: ; 728 fprintf:file, "%d-.n", gevent->event->xcirculaterequest.type; ;

555 fprintfifile, "4 nt->event-»>xconfigurerequest .x;; 72 fprintf:file, "%s.n*", gevent->namej ;

585 fprintfifile, "%d. nt ->event ->xconfigurerequest .v); 73¢ fprintfi{file, "%lu-n",gevent->time);

657 fprintfifile, "%d .n", gevent ->event ->xconfigurerequest .width; ; 731 fprintfifile, "%x .n",gevent ->event->xcirculaterequest .parentj ;

558 fprintfifile, "%d .n",gevent ->event->xconfigurerequest .height; ; 732 fprintfifile, "%x'.n", gevent ->event->xcirculaterequest .windowj ;

552 fprintfifile, "%d n", gevent ->event->xconfigurerequest .border_width; ; 733 fprintfifile, "%d n-.n",gevent->event->xcirculaterequest .place};

537G fprintfifile, "%x-.n", gevent ->event->xconfigurerequest .above:;; 734 )

571 fprintfifile, *%d.n", gevent ->event->xconfigurerequest .detail; ; 735

672 fprintf(flle,'%d\n‘n',qe"ent—)e‘.‘ent->XCOnfigurerequeSt.'.'alLle_mESk;: 736 l.iiiiiiiiiiti'*iﬁ*iiiiiiiiii*iiittiiiiiiiiiiiiit!!!t"**ii"""*"t*ttttiiiﬁff
873 ) 737 * +v0id StorePropertyHotify ()

674 738 ii*itttttitt*iiitiiiiiiiiiiiﬁiiittiiiiiiiiii'ttitittttttitttt""tttiiiii*'.
6",‘5 ..t'i*!iiiiiiiiiiitii'ttiiiiiititiiiittttttiiiiiiii*iiiitttti!ﬁ!t!iiiiiiiii 739 "."Oid Storepropert:’-"otif;-(file’ q -_I-ent’

875 * -;0id StoreGravitiHNotify{) 74% FILE *file;

,;77 iiiiii**iiiiiiiit'*ﬁii!ii*iiit"iiiii!‘itiiiii*i*iiiittttttttttiiiiitttttﬂ_ 741 ,:E--ent tqev_-ent“

5378 woid StoreGravitiyNotify(file, gevent: 742 {

5373 FILE *file; 743 fprintf:file, "%d-.n*, gevent ->event->xpropert: .type) ;

48C CEvent *gevent; 744 fprintfifile, “%s'n", gevent->name) ;

581 745 fprintfifile, "%$lu n*,gevent->time;;

582 fprintf{file, "%d.n", gevent ->event->xgravity.type): 7486 fprintfifile, "%x.n", gevent ->event->xpropert: .window} ;

583 fprintf{file, *%s'n", gevent ->name) ; 747 fprintfifile, "%x .n", gevent ->event->xproperty .atom) :

584 fprintf(file, *%lu.n*,gevent->time)} ; 748 fprintfifile, "%d.n", gevent ->event->xproperty .timej :

585 fprintf{file, *%xn*,gevent->event->xgravity.eventj; 743 fprintf:;file, "%d.n.n",gevent ->event->xproperty .state;;

585 fprintfi{file, "%x.n", gevent->event->xgravity.window; ; 75¢ )

587 fprintf{file,"%d.n", gevent->event->xgravity.x):; 751

,338 fprintf(file,'%d.‘n.‘n"qevent_)ev_]ent_>xgraw'yitl "); 752 ‘.’iit*ii**iitt!tittttittiiiﬁittttiiiitiiit*iitiiiiiﬁﬁiiﬁittt**ittttt"*iiii
589 ) . 753 * +v0id StoreSelectionClear(}

690 754 iiiiiiiit*iti‘iiiiiiiiii'iii!itiiiiiiiiiiiitttitttiitititittttttiitiiiii*}.
691 >.tt!ti'i'i'i'ii'i'i'i"kittiitti"'iri'i-i'i-kirir‘-‘-iri-"t-iitﬁfffti'ii't-"i'i'i'i’i"lii!ttiii’ii’i’i’i’i’i"li 755 "."Oid Storeselectionclear(file' qe"."ent}

692 * 0id StorePesizePequest ()} 756 FILE *file;

693 fﬁﬁiiiiiiiii’ii"tf‘iii*iiiii"i’iitti’iii*ii’i’i’i***ttitt!iiiiiiiiiiii*iiiitit,. 757 .:.E-,;ent *qe‘:'€nt;

594 void StorePesizePequest{file, gevent) 758

695 FILE *file: 753 fprintf{file, "%d'n", gevent ->event->xselectionclear.type);

695 QEvent *gevent: 75C fprintf{file, *%s\n", gevent ->name) ;

697 | 761 fprintf{file,"%lu .n",gevent->time;} ;

538 fprintf{file, *%d\n", gevent ->event->xresizerequest.tiype:; 752 fprintf(file, "%x.n", gevent ->event->xselect ionclear .windowj ;

593 fprintf{file, "%s'n", gevent ->nane) ; 753 fprintfifile,"%x-n",gevent->event->xselectionclear.selection);

780 fprintf(file, *%lu-.n*,gevent->time); 754 fprintfifile,"%d'n-n", gevent->event->xselectionclear.time; ;

7¢1 fprintf{file, "%x.n",gevent ->event->xresizerequest .window} ; 755 )

7¢2 fprintf{file, "%d-n", gevent->event->xresizerequest .width;; 755

7.:.3 fprintf,‘file’"%d.‘n._n"qe-_',-ent_>e-__-ent_>xresiZerequest.height'}I. 767 ..ii**tiiiiiii*lfittitiiiii*i**iiiiii*tttiiiiii*iitttttittttttiiitttttiiiii
784 ) 758 * +void StoreSelectionPequest !
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7,59 **tﬁttt**ttttttittttttttit'ttttt**ttttii-t*t*ttttttttttfitttt*tittittit*ttl. 833 fprintfifile’n%d,‘nn‘qe..._.ent_>e.“.ent_>x‘:lient.Eormat‘};
7¢ +woid StoreSelectionPequest (file, gevent: 834
771 FILE *file; _ 835 for {i=0; 1i<2C; i++:
772 CEvent *gevent; 8375 fprintf(file, "%x-n",gevent->event->xclient .data.b[i):;
773 | 837 fprintf{file," n*;;
774 fprintf:file, "%d .n", gevent ->event->xselect ionreguest .type; ; 838 )
775 fprintfifile, "%s .n", gevent ->name} ; 839
77.3 fprintf.:file’"%lu'-\n',qe’.;ent-)time‘?l- 8_1:. 'ttttitttttttt1ttttttil-i-*tttiitf'**tt*tttlQ'Q*tt*ttttttttttttttttttt‘*t**t
777 fprintfifile, "%x n*", gevent ->event->xselect ionrequest .owner:; ; 841 * void StoreMappingliotif: i}
778 fprlntf:\filel"%xin-’qe-.—ent‘>e<-ent_>xse1ectionrequest.requestorl7 8_‘2 **it"***fﬁ!’ttit*i’*tltitl‘iittt***ttt’tittt***ttttﬁtttttt*tttt*tltlti******‘,
779 fprintf:file, "%x.n", gevent ->event ->xselect ionreguest .selection; ; 843 +void StoreMappingliotif.:file, gevent}
78% fprintfifile, *%x .n",gevent->event->xselect ionreguest .target}: 844 FILE *file;
781 fprintfifile, "%x'n", gevent ->event-»>xselect ionrequest .propert.} ; 845 {JEvent *gevent;
782 fprintfifile, "84 nn*, gevent ~>event ->xselect jonrequest .t ime; ; 845 {
783 ) 847 fprintfifile, "2d.n", gevent->event->xmapping.type;;
784 818 fprintf{file, "%s .n", gevent ->name; ;
785 ..***t**ttttittttt!’ttttt*titttittttti’ttttitl-ttt*tttttttttttttttt***it*ttitt 849 fpl’intf{file."%].U‘,n',qe‘.’ent-)time},'
785 * vold StoreSelectionMNotify ()} 850 fprintfifile, *%x-.n", gevent ->event->xmapping.window; ;
787 t*****ittttttttttttttittt**ttttttttt*tittl’tttttttt!’f‘tttttttiilitttttt*it», 851 fprintf;\filel"%dln'lqe-..'ent->e'._.'ent_>xmapping.request),-
788 woid StoreSelectionlotify({file, gevent; 852 fprintf(file, *%d.n", gevent ->event->xmapping. first_keicode} ;
789 FILE *file; 853 fprintf({file,*%d.n-n", gevent ->event->xmapping.count; ;
730 QEvent *gevent: 854 )
791 { 855
792 fprintfifile,"%d'.n',qe'—.-'ent—>e‘-.-'ent->xselectiOn;t';.'pe_?',' 85,5 I.tttttttttttttttitt***itittttttt*ttttttfkttttttt*tttt*itttttttttttittti***
793 fprintfi{file, "%s.n", gevent ->name) ; 857 * Pead Poutines {file to event structure}
794 fprintf{file,"%luxn',qe‘x-'ent->time',‘; 858 t*ttl’tttttittti’ttttttitittttttt**ttttttttttttttitttttt*tttttttttt***lt***..
795 fprintfi{file, *%x\n", gevent ->event->xselection.requestorj ; 859
796 fprintf ile,'%x\‘n',qe*Jent_>e~._,'ent_>xselection'Selection); 860 v,t*tttttltﬁ**tttttt’t't***ttttl’l’ﬁi*ttttt*ttttttttttttt*tttttttttti****iiif
737 fprintfifile, *%x\n", gevent ->event->xselection.target); 851 * void PeadFe:rPress{;
798 fprint N ile,'%X‘.n',qe‘-lent->e‘~."ent->xse].ectiOn.prOpert}";; 8,32 ititit*ttttttt'tt*tttil’ttti*tt*tttttttttttttttttttttttttttt**tttitt!t****v.
793 fprintfifile, "2d.n\n", gevent ->event->xselection.timej; 853 void ReadFevPress;file,gevent:
8CC ) 854 FILE *file;
8c1 855 {QEvent *gevent:
BCZ '.ti*t****tttttttttttttttfit*tttt*tttttttttttttttt*tittttt**ttttittti**t*tt 866 (
8¢C3 * --0id StoreColormapNotify () 857 gevent ->event->xkey.tvpe = gevent-sevent->tipe;
8C4 t*iitt'ttttt*ttttttttttttttttttttttttt**tttttttt*t*tttt*itttﬁtittti*t*ttt‘. 8.38 fscanf'\file, '%s"q nt_>name‘l|;
805 woid StoreColormapNotify(file, gevent) 859 fscanf{file, "%1u*, &:gevent->time;:;
805 FILE *file; 879 fscanf({file, "$x",&igevent->event->xker .window) j ;
807 <{Event *gevent: 871 fscanfifile, *%x",&igevent->event ->xkey .root}j;
808 { 872 fscanf(file, "%x",&igevent->event ->xke: .subwindow; } ;
8C93 fprintfifile,"%d.n", gevent ->event->xcolormap.type;: 873 fscanfifile, "%d", & igevent->event->xkei .time;
810 fprintf{file, "%s n", gevent->name) ; 874 fscanfi{file, "%d", & gevent->event ->xkey .x})};
811 fprintf{file, *$1lu\n*,gevent->time) ; 875 fscanfifile, *%4",& {gevent->event ->xkei .y} ) ;
812 fprintf{file, *%x\n", gevent ->event->xcolormap.windowj ; 875 fscanf{file, "%4",&{qevent->event ->xke .x_root)};
813 fprintf{file, *%x'n", gevent ->event->xcolormap.colormap! ; 877 fscanf(file, "%4", & {gevent->event ->xkey .yv_root!};
814 fprint£{file, "%d\n", gevent ->event->xcolormap.new;j ; 878 fscanfi{file, "%d", & {gevent->event ->xkey .state} ) ;
815 fprint £{file,"%d\n\n*, gevent ~>event->xcolormap.state}; 873 fscanf{file, *%d", & {gevent->event ->xkei .keycode)};
816 ) 883 fscanf{file, *3d", & {gevent->event->xkey .same_screen}; ;
817 881 )
818 ‘,*t****titttltf'ttt*tt*itf*ttt*tttttttti*tttttttttti’t*ttt'ﬁ*ttt**tiitt*ttt 882
819 * ‘.’Oid StoreClientMessage() 883 ’.ttttttttttttttttt*ttt*tttttttttttttt**tttttttttttttttttttt*t**********tti
82 i-t**iitttttttt*itlttﬁtt****tttttt******tt*t*titttt**i’*****‘lt"tttt*i*ittt'. 884 * 1‘70id ReadKe:.vReleasei}
821 Vv‘oid Storeclientl,lessage(file' qe<—ent) 885 ***"ttttttttt‘tttttt*ttittttttti*ttt}ttt*ttttttttttt*t**tttttt*t*iit!i****“
82 FILE *file; 885 +woid PeadKeiPeleaseifile, gevent)
82 QEvent *gevent; 887 FILE *file:
82 { 888 <(Event *gevent:
825 int i: 889 ({
82% 899 ;* It has the same info *,
827 fprintf{file, "%d\n", gevent->event->xclient .tyvpe!: 891 PeadKe.Press{file,gevent};
82 fprintf{file, "%s.n*, gevent ->name) ; 892 )
829 fprintf!{file,*%1lu\n*, gevent->time) ; 893
830 fprintf(file,'%x\n',qevent—>e?ent—>xc1ient.window); 894 AR AEAAAESE SRS RARE RSttt AR
831 fprintf{file, "%x-n*, gevent->event ->xclient .message_txpe) ; 893S * void PeadButtonPress!}

832 fprintfifile, "%sn",gevent->name); fprintfi{file,"%lun",gevent->time;; 89% R e T S S S S S S R T I




359

958

<s0id PeadButtonPressifile,

FILE *file;

ZEvent *gevent

(

geent;

gevent ->event->xbutton.tpe = gevent->event->t.pe:

fscanfifile,
fscanf:file,
fscanf{file,

"%s",gevent->name; ;
"%lu”,&igevent->time);: ;

"%Xx", & {gevent->event ->xbutton.

windor

fscanfifile, "%x",& igevent->erent->xbutton.root;; :
fscanf{file, "%x", sent ->event ->xbut ton. subwindow: ; ¢
fscanf{file, "%4", vent->event->xbutton.time:; ;
fscanfifile, "%d4", vent->event ->xbutton.x;j;
fscanf:ifile, *%4", ent ->event ->xbutton.iy) ) ;
fscanf:ifile, *34d", & {gevent->event->xbutton.x_root ;:;
fscanfifile, "%4", & {gevent->event ->xbutton.y_root};;

fscanf:file,
fscanfifile,
fscanfifile,

*%d4*,& {gevent->event ->xbutton.
"%d", & {gevent->event ->xbutton.
*%d*, & (gevent->event ->xbutton.

state;;:
button};:
same_screen; :;

)
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* -ro0id PeadButtonPelease!)
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wold PeadButtonPeleaseifile, gevent;
FILE *file;
sEvent *gevent;
{
:* It has the same info *.
PeadButtonPressifile,gevent; ;

)
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* +0id PeadMotiontlotify i)

[ ER 2222222222222 22 R Xy R R R R R R R R R R R R R R R SRR R R R L

void PeadHot ionHotifi-ifile, gewvent)

FILE *file:

2Event *gevent;

{
gevent->event->xmotion.tiype = gevent-s>event->tipe;
fscanf{file, "%s",gevent->name) ;
fscanf(file, "$1lu", &{gevent->time}};
fscanfifile, *%x'n", & {gevent->event ->xmot lon.window} ! ;
fscanf(file, "$x-n", & {gevent->event->xmotion.root};
fscanf{file, "$x.n", & {gevent->event ->xmot ion.subwindow! ; ;
fscanf(file, *#d'.n", & {gevent->event ->xmot ion.time! ! ;
fscanf (file, *%3d.n", & {gevent->event->xmotion.x};:
fscanf{file, "2d'n", & {gevent->event->xmotion.}};
fscanf(file, "8d.n", & {gevent->event->xmotion.x_root}
fscanf(file, "$d.n", & {gevent->event ->xmotion.y_root}
fscanf{file, *%d.n", & (gevent->event ->xmotion.state!;;
fscanf{file, "%c\n*,&{gevent->event->xmotion.is_hint;}:
fscanf{file, "%d.n\n*, & {gevent->event ->xmot ion.same_screen!;;

1
\
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;

}
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* void PeadEnterHotify{}

L R e R e R R A R SRR R

+void PeadEnterlotify {file, gevent)

FILE *file;

QEvent *gevent;

(
gevent->event->xcrossing.type = gevent->event->type;
fscanf{file, "%s",gevent->name) ;
fscanf(file, "%1lu*, &(gevent->time)};
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fscanf:file,
fscanfifile,
fscanf:file,
fscanfifile,
fscanfifile,
fscanf:file,
fscanf:file,
fscanf{file,
fscanfifile,
fscanf:file,
{scanf:file,
fscanfifile,
fscanf:file,

file.c

*$x",& igevent->event ->xcrossing.
*$x*,&igevent->event ->xcrossing.
"$xX", & {gevent->event ->xcrossing.
"%d", & {gevent->e
"2d", & ige-ent ->e
"%4", & {gevent ->e
"3d", & {geent->e

"%4", & {gev
"sd", & (g

“2d", & {q
“2d", &g

rent ->Xcrossing.
rent ->xcrossing.
‘ent ~->xXcrossing.x
rent ->xcrossing.
ant ->event ->xcrossing.:
‘ent ->event ->xcrossing
"%d4", & {gevent ->event ->xcrossing.
nt ->event ->xcrossing.
rent ->event ->xcrossing.
"$d", & igevent->event ->xcrossing.

subwindow; ! ;
time:: :

Xiji

Vil
xX_roct}:;
roct;;;

.mode ; ;

detail:j;
same_screen: ! ;

BAEE R R R R R R TS

* +p0ld PeadLeavellotify |}

iiiiiiii*i*i***i*i*ii'i*tiiiiiii*iiiiii*iiiii****ii**iiit‘i**iiiiiiiiiiii/
~-oid PeadLeaveHlotif:y (file,
FILE *file;
“Event *gevent;
{
-* It has the same info *.
PeadEntertiotify{file,gevent;;
}

gevent}
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* woid PeadFocusIn(}
tttt!!tt*!*&!t!!!&titii*i*iiit*iiii**i*t*ttttiii*ttttt*ti*itiittttttttttﬁ
woid PeadFocusIn(file, gevent}
FILE *file;
wEvent *gevent;
({
gevent ->event->xfocus.type = gevent-»event->type:
fscanfi{file, "%s",qevent->name} ;
fscanfifile, "%lu*,&!gevent->time;;
fscanfifile, "%x",&igevent ->event->xfocus.window:; ; ;
fscanfifile, "%4", & {gevent ->event ->xfocus.mode! j ;
fscanf(file, "%d", & {gevent->event ->xfocus.detail;;;

BEAREEREEERE SRR R R R R R R SRR ERR R R R R RS RR R R R R R Rt R R R ARl Rl Rl R R AREEE RS R RS
* wroid ReadFocusCut {;
kkkkbkkkdkdb kbbb kb ko bk krhr A h et kv A bR b kbbb bbb kb bR Ak kA Ak kk kk ko ko ko k ok k
+oid PeadFocusCut{file, gevent)
FILE *file;
JEvent *gevent;
{
/* It has the same info *,
PeadFocusInifile,gevent);
}

R R R KRR R KA R h Rk R T Rk Rk R F R AR A A A A AR AR AR R R Rk AR A Hh AR Ak ARk kR h k ok ok k hk hh ko k k&

* w0ld PeadKeymapHNotifi{}
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+0id PeadKeymapMotifvi{file, gevent}
FILE *file:

CEvent *gevent;
(

int i;

gevent ->event->xkeymap.type = gewvent->event->tipe;
fscanfifile, "%s*,gevent->name) ;
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fscanfifile, "%1lu*,&{gevent ~->time};;
fscanfi{file, *$x-n", & (gevent->event ->xkermap.window; ; ;

for {i=0; i<32; i++;
fscanfifile, "%$xX.n", & !gevent->event ->xkevmap.ke:_~ector[i);:;
}
R EIEEE R E R E R R R R R EEE R R R R RS R AR R R R R R R RS R R R R RS RS RS R R R R A S R AR EEEE RN ]

* +o0id PeadExpose/)
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+0id PeadiExpose;file, gevent;

FILE *file;

oEwent *gevent:

{
gevent ->event ->xexpose.type = gevent ->event->tipe;
fscanf(file, "%s",gevent->nane; ;
fscanfifile, *%1lu", & (gevent->time;} ;
fscanfifile, "¥x\n",&(qg nt->event ->xexpose.windowj ) ;
fscanfi{file, "%d\n", & {gevent->event ->xexpose.X; ; !

fscanfifile,
fscanfifile,
fscanf {file,
fscanfifile,

*2d\n", & (gevent->event ~>xexpose.u} };
"%d.n",& {gevent->event ~>xexpose.width) ;s
"%d\n", & (gevent ->event ~>xexpose.height}} ;
"%d-n\n", & (gevent->event ->xXexpose.count} } ;
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* -:0id PeadGraphicsExpose()
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void PeadGraphicsExpose({file, gewvent;

FILE *file;

CEwent *gevent:

{
gevent ->event ->xgraphicsexpose.type = gevent->event->t.pe;
fscanfifile, "%s*,gevent->name} ;
fscanfifile, "%lu", &{gevent->time;};;
fscanf{file, "%x.n", & (gevent->event->xgraphicsexpose.drawable}:;
fscanfifile, *%2d.\n", & {gevent->event ->xgraphicsexpose.x} ! ;
fscanf (file, "%d .n", & {gevent->event ~->xgraphicsexpose.v}}:
fscanf {file, "%d'n",&!q nt->event ~>xgraphicsexpose.width}};
fscanf({file, *%d\n",&{q nt->event ->xgraphicsexpose.height}; ;
fscanfifile,"%d:n", &g nt->event ->xgraphicsexpose.count)};
fscanf (file, "%d\n", & {gevent->event ->Xgraphicsexpose.major_code}):
fscanf(file, "%din'n", & {gevent->event ->xgraphicsexpose.minor_codej}} ;

}
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* +woid ReadNoExpose()
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void ReadloExpose(file, gevent)
FILE *file;

2Event *gevent;

{

gevent ->event->xnoexpose.type = gevent-»event->tivpe:

fscanf (file,
fscanf(file,
fscanf{file,
fscanf(file,
fscanf(file,

"%s*,gevent ->name) ;

*%1lu*, &(gevent->time)) ;

*%xX.n", & {gevent->event ->xnoexpose.drawable) } ;
"%d\n", & {(gevent->event ->xnoexpose.major_code)) ;
"$2din'n", & (gevent->event ->xnoexpose.minor_code) ) ;

)
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* v0id PeadVisibilityNotify{)
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void PeadVisibilitvNotifv(file, gevent;]
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file.c‘

FILE *file;

LEvent *gevent;

{
gevent ->event->xvisibility .t pe = gevent->event->tipe;
fscanfifile, "%s",geent->name} ;
fscanfifile, "%lu", &{gevent->time;; ;
fscanf(file, *3x n*,&:qevent->event ->xvisibilitiy.window; ;
fscanf(file, "%d .n.n", & igevent->event ->xvisibility.state;;;
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* void PeadCreatelotify {;
*t**ii*iititttii*iititiiliittitiiiiiitttitttiiiiiiitt*ttiiiiilttittiititt',
~oid Peadlreatellotif:ifile, gevent}
FILE *file;
ZEvent *gewvent;
{
gevent ->event->xcreatewindow.type = gevent->event->tipe;
fscanf (file, "%s",gevent->name) ;
fscanfifile, "%lu", &igevent->time)};
fscanf{file, "%x .n", &:;qevent->event ->xcreatewindow.parent;) ;
fscanfi(file, "%x n",&gevent->event ->xcreatewindow.window; } ;
fscanf{file, *#d.n", & {gevent->event ->xcreatewindow.x
fscanf{file, "%d .n", & {gevent~>event ->xcreatewindow I
fscanf{file, "%d .n*,&{gevent~>event ->xcreatewindow.width) ; ;
fscanf(file, "%4 n",&igevent->event->xcreatewindow.height:j;
fscanf (file, *2d-n'n*, & {gevent->event ->Xcreatewindow.override_redirect;);

)

R R R R R R L e T S TR T )
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* +void ReadPestroyNotif:{)
ttt*tttitil**ttlttititiilitttt*ittitttii!ti’tiiittiitii*tiii'titttiittiti'
+0id PeadPestro:liotif:ifile, gevent)
FILE *file;
LEvent *gewvent;
{
gevrent ->event ->xdest roywindow.type = gevent->event->tipe;
fscanfifile, "%s",gevent ~>name;j ;
fscanf {file, "%1lu*, &{qevent->time}};
fscanf:file, "%x .n",& {gevent->event ->xdestroywindow.event;} ;
fscanfifile, "%$x.n.n",&i{gevent->event ->xdestroywindow.window) } ;

)
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* void PeadUnmaptlotif: {}
tl’titltittiti!tiit*ii!*ltitlttt!"lttiititttittiitiii'ii"iiiiit'iiitiii'i‘.
void PeadUnmapMotify (file, gevent)
FILE *file;
~LEvent *gevent ;
(
gevent ~>event->Xunmap.tiype = gevent->event->tipe:;
fscanfi{file, "%s*",gevent->namej ;
fscanf {file, *$lu", &(gevent->time}};

fscanfifile,
fscanfi{file,
fscant{file,

)

"$x.n",&(gevent->event->xunmap.event}} ;
"2x-n°, & {gevent->event ->xunmap .window} ) ;
"2d.n.n", & {gevent->event ~>xunmap. from_configure!};

SRR R R R R ke kR R R R AR KR R R R R AR AR KR AR AR AR AR R R RN R AR NN A

* 0id ReadMapHotify ()

IR R R R R R R R R R A R R R R RS R R R L R R R SR R R R R RS R RS RIE SRR RS EERE X N
void ReadMaplotify (file, gevent}

FILE *file;
<Ewent *gewvent:



gerent ->event->xmap.type = gevent->»event->tipe:;

fscanfifile, "%s",gevent->name; ;

fscanfifile, "%1lu", &{gevent->time;} ;

fscanfifile, "%x .n",& {gevent ->event->xmap.event ;i ;

fscanfifile, “%xX-n*, & {gevent ->erent ->xmap .window:

fscanfifile, "3d.n.n", & {gevent->event->xmap.override_redirect::;
}
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* +oid PeadHapPequest {}
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void PeadMapPequest {file, gevent}

FILE *file;

ZEvent *gevent;

{
gevent ->event ->xXmaprequest .t.pe = gevent-»event->tipe;
fscanfifile, "%s",gevent->name; ;
fscanfifile, "%1lu", & (gevent->time;) ;
fscanfifile, *$x.n", & (gevent->event ->xmaprequest .parentj; ;
fscanfifile, "%x.n'n", & (gevent ->event ->xmapreguest .window; } ;

)

Rz 222 Ry A s AR R R R s

* <ro0id PeadReparentlNotify (}
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+v0id PeadPeparentNotify(file, gevent}

FILE *file;

2Event *gevent:

{
gevent ->event->xXreparent .type = gevent-»event->tipe;
fscanfifile, "$s",gevent ->name} ;
fscanfifile, "%1lu", & (gevent->time)};
fscanfifile, "%x n*, & {gqevent ->event ->xreparent.event}};
fscanfi(file, *%x'n", & {gevent ->event ->xreparent .window) ; ;
fscanfifile, *3x'n", & (gevent->event ->xreparent .parent | ! ;
fscanf{file, "%d\n", & (gevent ->event ~>xreparent .x) j ;
fscanfi{file, *%d.n", & {gevent ->event ->xreparent .y} }:
fscanfi{file, "%3d.n-n",&{gevent->event->xreparent .o erride_redirect;;;

}

R R R R R e e R e e e e e e R R AR I RS EEE]

* void PeadConfigureNotif: ()

A AR ARk ko kR kR Ak ke kAR AR A AR T AR kA kR Rk h kA AR AR AR AR A h E b E

void PeadlonfigureNotifyifile, gevent)}

FILE *file;

wEvent *gevent;

{
gevent ->event->xconfigure.tyvpe = gevent->event->tipe;
fscanf (file, "%s*,gevent->name) ;
fscanf(file, "%1u", & {gevent->time)) ;
fscanf{file, "$X.\n",& {gevent->event ->xconfigure.event};;
fscanf {file, "%x\n", & {(gevent ->event ->xconfigure.window; j ;
fscanf(file, *%$d.n", & (gevent ->event ~>xconfigure.x;;;
fscanfifile, "%d'n", & (gevent ->event ~->xconfigure.v}};
fscanf(file, "%d\n", & {gevent->event ->xconfigure.width:;;;
fscanf(file, "%d.\n", & {gevent->event ->xconfigure.height;;:
fscanfi{file, "%d\n", & {gevent ->event ->xconfigure.border_width; ; :
fscanf{file, "%x.n", & (gevent->event ->xconfigure.above;;
fscanfifile, "8d.n\n", & gevent->event->xconfigure.override_redirect};;
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* +0id PeadTlonfigurePequest ()
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+0id PeadConfigurePequest ifile, gevent;

FILE *file:

JErent *gevent:

{
gevent ->event->xconfigurerequest .type = gevent->event->tipe;
fscanfi{file, "%s", gevent->name; ;
fscanfifile, "%1lu", &igevent->time); ;
fscanfifile, *8x.n",&igevent ->event->xconfigurerequest .parent;}:
fscanfifile, "%x.n", & {gevent-> nt ->xconfigurerequest .window;; ;

nt ->xconfigurerequest .x};;

fscanf:file, *%d.n",&ige-ent->
fscanfifile, "%d-n", & gevent->event ->xconfigurereguest.:
fscanfifile, "%d . n", & igevent->»event->xconfigurerequest.widthj};
fscanfifile, "%d.n", &ige-ent->event ->xconfigurerequest.height});
fscanfifile, "%d-n", & igevent->evrent->xconfigurerequest .border_width}};
fscanf{file, "%x'n",&{gevent->event ->xconfigurerequest .above};
fscanf:file, "%d.n",&:gevent->event ->xconfigurereqguest.detail}}
fscanfifile, *$d.n-.n", & {gevent ->event ->xconfigurerequest .value_mask}} ;

Pl

i
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* woid PeadSravitzNotify (!
tiiiii*i*i*ttiiiiiii!!t!ttittiiiiiittk'k"iiiiiiiiiiiti!itt*ii*iiiitt!tii'.

wvold PeadGravityNotifyifile, gevent)

FILE *file;

QEvent *gevent;

(

gevent ->event->xgravity.type = gevent->»event->tipe;

fscanfifile, *%s",gerent->name;j ;

fscanfifile, "%1u", &{gevent->timej};

fscanf;file, "#x'n",&i{gevent -»event ->xgravity

fscanf:file, "%x-.n",&igevent-»event ->xgra—i window) ; ;

fscanfi{file, "%d.n", & {gevent->event ->xgra«i Xit:

fscanfifile, "8d-n-n", & {gevent->event ->xgravity .y}
}

event}):
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* +0id PeadPesizePeqguest{)
&&iiitiitttittiiiiiiiiitttttttitittttttttt&!t!titiiiiiiiii*iii!iiiii*iiii_‘
+oid PeadPResizePequest:file, gevent)
FILE *file;
LEvent *gevent;
(
gevent ->event->xresizerequest.tipe = gevent->event->tipe;
fscanfifile, "%s",gerent->name} ;
fscanfifile, *%1lu", &{gevent->time}; ;
fscanfifile, *%x.n",&{gevent->event->xresizerequest .window} ) ;
fscanfifile, "%d:.n", & {gevent-»event->xresizerequest .width}};
fscanfifile, *%d-.n.n", &igevent->event->xresizerequest .heightt;;
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* +:0id PeadClirculateNotify{)
iittii&iiiittttitttt!!iitttttttitifi'ttttt!*iifiiii**ti*i***iiiii!&&iiiii..
+oid Pead”irculateNotify:file, gevent}
FILE *file;
QEvent *gevent;

gevent->event->xcirculate.type = gevent->event->tiype;
fscanf:file, "%s",gevent->name;} ;
fscanf{file, "%1lu”, &igevent->time:: ;

fscanfifile, *"&x'n", & gevent->event->xcirculate.event};;
fscanfifile, "%x-n",&igevent-»event->xcirculate.window; j;
fscanf{file, "%#d-n.n", & {gevent->event ->xcirculate.place;j;:



file.c
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% 1283 4.ttt*************iittt't**f***********t****i****i******i**t*itﬁtttit*****t* 134",‘ * ".'Oid PeadSelectiOnUOtif}'(;
! 1284 * 'oid Pead.:irculatepequest{} 1348 iittitttti*tiiiiiiitttittttiiiiiiiiiiiiitt*i*t*iiiiiiiiiiiiiﬁﬁitttttttttt._
1285 ttt***i**iiii*ii*tt**ttititi***t***it***tiitttttfifitii***iiiitﬁiit***ttt. 13_‘9 ".‘Oid PeadSeleCtiOn”Otif}'ifile, qe.._.-ent‘-.
1285 -o0id PeadZirculatePequestifile, gevent: 1352 FILE *file:
1287 FILE *file; 1351 JEvent *gevent;
1288 {QEvent *geent;: 1352 ¢
1283 { 1353 gevent ->eent->xselection.type = gerent-»event->type;
1292 gevent ->event->xcirculatereguest .tvpe = gevent->event->t.pe; 1354 fscanfifile, "%$s",gevent ->name} ;
1291 fscanf{file, "%s*,gevent->name; ; 1355 fscanfifile, "$1lu", &{gevent ->time;};
1292 fscanfifile, "%1u", &igevent->time;; ; 13545 fscanf:file, "%$x.n", & {gevent ->event ->xselection.requestor!};
1233 fscanfifile, "$x-n", &igevent->event->xcirculaterequest.parent|:: 1357 fscanf:file, "$x.n",&igevent->eent->xselection.selection’; ;
1234 fscanf{file, "%x.n",&{gevent->event ->xcirculaterequest .xindo: ; 1358 fscanfifile, "%x.n", & {gevent->e~ent ->xselection.target);;
1235 fscanf{file, *$d.n.n",&igevent->event->xcirculaterequest.place;;: 1353 fscanf (file, "$x . n",&{gevent->event ->xselection.property:;;
129¢ ) 1358 fscanf{file, "2d'n\n", & {gevent->event->xselection.time} ! :
1297 '.i**********iiiiilttttttt*t******i*i*iitt*t*i**i***'iitﬁiﬁ“‘tt*t**t**ttit 1361 )
1298 * +o0id PeadPropertyHotifyi; 1352
1299 ****iiiiii*ii*ﬁittttttt*i**i*iii*i****ﬁﬁﬁtttttttii*ii*i*****i*ittiii*iiiiv. 1363 '**i*****iti*ﬁﬁiitt'tttt*******i’*i’i’i’i’ii’i'l’1’1’tttttiiiiii*iiiii*i‘iii*i**iii
1328 +oid PeadPropertitiotify(file, gewvent) 1384 * void PeadColormapHotif: {;
1331 FlLE ifile'. 1365 ttti*it*t**ttiiittﬁﬁtttt*ttttti****i**tttttttttiiiiititiii*itiiiilttttttt.
1352 <{Event *gevent: 1365 +woid PeadZolormapNotifi{(file, gevent:
1323 { 1367 FILE *file;
1334 gevent ->event ->xproperty.tiype = gevent-»event->tipe; 1368 <CEvent *gevent;
1325 fscanf{file, "%s",gevent->name} ; 1359 {
1335 fscanfifile, “%1u”", &i{gevent->time!}: 137¢ gevent ->event->xcolormap.ti'pe = gevent-»event->tipe;
1337 fscanfi{file, "%x.n", & {qgevent->event->xproperty.window;:; 1371 fscanf(file, "%s",qgevent->name} ;
1338 fscanfifile, "$x.n", & (gevent ->event ->xproperty.atom!; ; 1372 fscanfi{file, "$1lu", &(gevent->time;};;
1309 fscanf{file, "%d.n", & {gevent ->event ->xproperty.time!}; 1373 fscanfifile, *$xn", & (gevent->event->xcolormap.window; ! ;
1316 fscanf(file, *%24-n'n*, & {(gevent->event ->xpropert:.state:;; 1374 fscanf{file, "$x\n", & (gevent->event ->xcolormap.colormap;; :
1311 ) 1375 fscanf{file, *3d-.n", & {gevent->event ->xcolormap.new} } ;
1312 137% fscanfifile, "%d.n.n*, & {gevent ->event ->xcolormap.state} :;
1313 .,t****iiitttttttttttttittt****i***itt*ii*t*tt*******iiiiiii*itttttttttt*i’i’ 137’7 )
1314 * 0id PeadSelectionTlear!; 1378
1315 ttttttt*****iiiii**it****i***i**itﬁttttttttt**ti*ti*tit***ttttttittiit**t., 1379 ',tttttti***********itittt****tit***t!ttttittitt*ttittttttittii!*t‘***tt**i
1315 void PeadSelectionClear(file, gewvent} 1382 * void PeadlllientMHessage()
1317 FILE ‘file,’ 1381 *tt*t************i*tii*ttttttttt*********iii*ttit*tiit*tti*iiiiiii*itt*tt'.
1318 <{Event *gevent; 1382 +woid PeadllientMessagei(file, gevent)
1313 1383 FILE *file;
132¢ gevent ->event->xselectionclear.type = gevent->event->tipe; 1384 <CEvent *gevent;
1321 fscanf(file, "$s",qevent->name) ; 1385 (
1322 fscanf{file, "%1lu", &{gevent->time}); 1385 int i;
1323 fscanfi{file, "$x-.n", & {gevent->event->xselectionclear.window); ; 1387
1324 fscanfifile, "%x.n", & {gevent->event->xselectionclear.selection}); 1388 gevent ->event->xclient .type = gevent->event->type;
1325 fscanfi{file, *$4d-n.n", &{gevent->event->xselectionclear.time}; ; 1389 fscanf(file, "$s",gevent->name;} ;
1325 1} 1330 fscanfifile, "$1lu", &{gevent ->time}};
1327 1391 fscanf{file, "#x n", & (gevent->event->xclient .window)) ;
1328 AR AR AR R AR A AR AR A A R R R A A A AR AR AR R AR IR R AR AR R AR AL AR 1392 fscanf{file, "$x\n", & (qge¥ went ->xclient .message_twvpe}} ;
1329 * v0id PeadSelectionPeguest (} 1333 fscanf{file, *%d.n",&gevent->event->xclient . format});
1330 tt*ttt*t******i*'ktiittttitt*i*********i***ttt*f******t*iiiit*ittt****i***’.' 139_‘
1331 void PeadSelectionPequest{file, gevent) 1395 for (i=0; i<20; i++;
1332 " FILE *file; 1396 fscanf(file, *$x-n",&{gevent->event->xclient.data.b[i];};
1333 QEvent *gevent; 1397 )
1334 1338 .
1335 gevent ->event->xselect ionrequest .type = gevent ->event->type; R L et S T
13356 fscanf(file, "%s",gevent->name) ; 1400 * +w0id PeadMappinglotifw{}
1337 fscanf(file,"%1u',&(qe‘.-'ent->time)); 14¢1 A R kA kR R R A A A A A AR R RN R AR R A F F kAR h RN F kb,
1338 fscanf{file, "$x.n", & {gevent ->event ->xselectionrequest.owner;!; 1492 +woid PeadMappinglotifiifile, gevent)
1339 fescanf({file, "$x.n", &{gevent->event->xselectionrequest.requestor;j); 1403 FILE *file;
1340 fscanf{file, *$x-.n", &{gevent->event ->xselectionrequest .selectionj;; 1424 {Event *gevent;
1341 fscanfifile, "%x.n", & {gevent->event ->xselectionrequest.target); ; 1435
1342 fscanf (file, *%x\n", & (gevent ->event ->xselectionrequest .property}; ; 1486 gevent->event->xmapping.type = gevent-»event->tipe;
1343 fscanf(file, "2d-.n.n", & (gevent -»>event ->xselectionrequest.time;; ; 1437 fscanf{file, *"%s*,gevent->name! ;
1344 ) 1408 fscanf (file, *%1u", &{gevent ->time;; ;




1489
1412
1411
1412
1413

fscanfifile,
fscanfifile,
fscanf:file,
fscanfifile,

*$x.n",&igevent->event ->xmapping.wind

*2d n",&{gevent ->event ->xmapping.regues H
%4 n",&{gevent->event ->xmapping. first_ke code
"$4-n.n", & {gevent->event->xmapping.zount;;;

file.c
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* gueue.h
PR 2R R R R X222 2222 R R ES S R RS R ZS SRS RS A RA R RA S ENEEEEEE LS

#include <X¥11. Intrinsic.h>

#ifndef _JUEUE_H_
#define _JUEUE_H_

ZEvent is the data structure that stores the events
coming from the <M. It stores thme in memor: .

I

tvpedef struct _{Event ({
struct _ZEvent *next:
¥Event *event:
char *name;
long time;

} QEvent;

tvrpedef struct(
QEvent *front;
LEvent *rear;
ZEvent *prev;
} EventCueue:

Ry R R 222 2222222 R T2 22 R R R SRS R RS2SRSS AR RS RERE Rt LRSS

Protot.pes
P L R 2R 2 22X s Y R NSRS S R X2 SR 2SR R AR 2SS RS RS R R R R SR SRS R E]

rent *AllocHode(); /* nllocates a node [memory) for the queue *.
InitZueue) ; +* Initializes queue pcinters *.
*CreateNode ()} ; /* Creates a new node with the info passed *-
Engueue() ; +* Engueues at end of queue *,

+* Takes front node from the gueue *.
+* Deallocates memory for the whole gueue *,

*Dejueuel ) ;
FreeZueue(}
¢
{

DeletelNode(}; :* Deallocates memory for a node *:

addllame () ; /* Adds name to the last node in the queue *.
addTime () 5 7* ndds time to the last node in the queue *.
PrintJueue(); +* Prints contents of gqueue *,

#endif

-

queue.h
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* queue.c
LR R S R S R R R S R R R R RS R R RS RS R R R R R R R RS R EERE R EE RS

#include <stdio.h>
#include <stdlibk.h>
#include <string.h>

#include "XemsEvent.h"
#include "qgueue.h*®
#include "util.h"

#include "ui.h"

RA AR e e R R e e s s S R R S e e R R

QEvent *AllocHodeji}

Sutput :
Algo:
Side Effects:

*
*
* Input:
*
* Allocates space for gqueue node
*
*
22 R RS2 R RS RS RS SRS SRR R R R R R RS ESRRRRRRRRRR SR RRRRR RS R R R R SN
JEvent *AllocMNode!}
{
QEvent *n;
n = XtHew{QEwvent}:
n->next = HULL;
n->name = HULL;

return n;

/t**t******ttt***********i******ii**i**************ti**tttitit*ttttttttttt*

* void InitQueue(q)

* Input:
Jutput :
Algo:

*
* Ahllocates space for gqueue node
* Gide Effects:
*
*

I R R e e e e R e e R e R R R RS2SR A RS L

void InitQueue(q:
EventQueue *q;

{
g->front = NULL;
g->rear = NULL;
g->prev = HULL;
}

AR E R R R R R R R R A R R R R R R R R R R R R R R R R R R R R R R R RS R R R A R R RS

* QEvent *CreateNode{e)
* Input:

* Cutput:

* Algo:

* Side Effects:
*

Allocates space for queue node

Fohkkkkkkkk ok k ok ko kk ke k kh ko kAR ko ko h ko ko ko ko kh ko khkkkkkkkkk ko kkkk & .

QEvent *Createllode (e}
XEvent *e;
{

XEvent *p;
ZEvent *n;
n = Allcclode()}:;
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queue.c

n-»event = XtHewi{XEvent;:
bcopy {e,n->event,sizeocfi*e;t;

return n;

;***i***i*it*i*iitti*iti*ttiiiit*tttittiitttittititiiii*itttt*iiiittititiii

* roid Engueue!q,p)

* Adds node ‘p’ to gueue ‘g’
Input :
Jutput
Algo:

*
*
* Allocates space for queue node
* Side Effects:
*
*

Fkkkkkhkkkkkkkkkhk kb k kkkhkkkh kk kk kk kk bk hk kh kk k ok kk bk ok h kk kb Ak kkkk kk kk kk kk k kx|
~oid Enfueueiq,p} :* adds node ‘p’ to queue ‘g’ *:
ventfueue *q;

CErent *p;
{

if i{g->front == NULL} .* first element in queue*:
{
gq->front = p;
g->rear = g->front;
else ,* queue already has something *.
{
g->rear->»next = p; * attach new node */
g~>prev = g->rear; ;* "remember*® last node *;
g->rear = g->rear-»next; * point to last node *.

:iiiititt***tt*t***t*i***iti*i*t*i*i*******i******ii*i****ii*t*ttt*tittittt
* JEvent *Pefueueiq:

Input :
Jutput :

Algo:

Side Effects:

*

Allocates space for gqueue node

L

*

khkkkkkkkk kb kk kk bk kbbb kb kb kb kkkkkhk kbbb kb kb kh bk kb kkkk kk Ak kk kk kb k k k&,
2Event *DPefueue{q)
Eventjueue *qg;

(
QEvent *t;
t = g->front;
if {t != HULL)
{
g->front = g->front->next;
t->next = HULL:
}
return t:
)

;*itti**t****tit*tti*t*i***iii*t*t**********************itttttttt******itii
* void Freefueue(qgj

* Input:

* Jutput:

* Algo: Allocates space for queue node
* Side Effects:

*
*

Ak kK k kK kA A XA AR A ARk kA Rk kA A Ak kk h kA A Ak hkk kb ek hx &k |
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133
131
132
133
134
135

143

145

173

192

--0id Freegueueiq;
Event{ueue *g;
(

ZEvent *t,*p;

p =1t = g->front;
while :t != NULL;
{
XtFreeit->event);
XtFreeit->name;j ;
p = t->next;
XtFreeit:;
t = p;
)
Initjueueiq: :

:*i*iittttii*t**iii*tt*&iiCiiii*ttiiitiitit*iii*ttti**tttt*t******tiltiii**
* :oid AddHame{g,nm}

* Input:

* Zutput:

* Algo: hllocates space for gueue node
* Side Effects:

*
*

R R AR R R R R R R R R R R AR L RS RS RS RE R RS SR E]

+oid AddNameig,nm)

Event{ueue *g;

char *nm;

{

if {g->rear}
{

g->rear->name = XtMalloc{strlen{nm}+1};
strecpy ig->rear->name, nm;;
g->rear->name(strlen{nm) +1] = ’'-3';

)

.&t*ittttiiiii**iti*ii*ttt*i**i**‘tii*t*i&&&i*i*t**iii*tii***titi*tttttii‘&
* +roid AddTimeiq, t}

* Input:
* Zutput:
* Algo:

* Side Effects:
*

hllocates space for gueue node

P R s R R 2 a R R R RS R R L RS E S A AR AL RS S AR SN

+oid AddTimeiqg, t}
Eventlueue *q:
long t;
{
if i{g->rear} /* if gqueue has anything */
{
g->rear->time = t;

)

‘.é******tt*i**i*&ﬁiii*i*i**ii*iii-i-i****i}i**iiiit**ii—i—i—ttt*itttti*ttttttiii
* oid PrintJueueiqg:
* Input:
* Cutput:
* Algo: Allocates space for gueue node
* Side Effects:

*
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195
135
137
198
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queue.c

i**i*i*it‘it*i*****iltttitt*t****t***tiCittttt*t*iiittttti*tiiittittttttii;
void Print{uene!g;
EventJueue *qg:
{

CEvent *p;

p = g->front:

if «p == NULL}
MessagePrint {"Jueue is empty!.n"};

while {p!=NULL;
(
printf{*l-----------=----————smsooomo oo mm oo nti;
PrintEvent ;p->event; ;
printf:*llame: %s n", p->name}:
printf{*"Time: %lu.n*, p->time;;
pPrintfi®2---—-—--m oo e n';:;
p = p->next:



ui.h

o -

1 ..********l**k**l******l**********ttiiitf'*f**i*tt**tttﬁ*ﬁttﬁ**ll*********tttt ,35
2 * ui.h 55  woid toggled:;:
3 *

4 **f!t*lt*lkt*****t*************tttttiti*ttttitiitﬁﬁﬁﬁtﬁﬁﬁiﬁt*l*******liiil*.

5

5  #include <¥11 Intrinsic.h>

7

8

9 .* HMenu structure *,
10 tupedef struct _menu_item

11 {

12 char *label; s* the label for the item *-

13 Widget<lass *class; :* pushbutton, label, separator... *.

14 char mnemonic; /* mnemonic; WULL if none *.

15 char *accelerator; :* accelerator; HNULL if none *.

15 char *accel_text; :* to be converted to compound string *:

17 oid i*callback: {): -* routine to call; NULL if none *.

18 itPointer callback_data; ;* client_data for callback:;

13 struct _menu_item *subitems; ;* pullright menu items, if not NULL *,

2 } Menultem;

21

22

23 ;* Menu builder *.

24 Widget BuildPulldownMenu!(};
25

26 * Setup Panels *,

27 void SetupStatePanel({}:
28 woid SetupactionPanel!;;
29 woid SetupActionPanel(};
30 wvoid SetupFilterPanel(;:
31

2 .* uilblessage *:

33 void MessagePrint:);

34

35 ,* File Tallbacks *.
35 void HNew TB{:;

37 woid Save_TBij:
38 void Petrieve T
39 vold Cuit_TB:

41 ,* State Tallbacks*:
42 woid Hormal_CB{j:

43  void Pecord_<TBi}:

44 woid Play_CB{j:

45 .* Queue Tallbacks *;

47 CPrint_CB{;;
48 <Send_<B{};
49 2Step_TBi};
50 2Peset_CB{};

oStop CBij;
ZSendMext ZB{);

54 woid Messageln_CTB({);
55 woid MHessageTff_CB():

57 woid FilterPop_CB(}:
58 +woid FilterPown_CB{};
59 woid ButtonToggle TB{}:

60

51 * Select Callbaks *,
52 wold SelectWindow_CB!):
53 0id SelectPrintW¥Win{j:
54 wvoid SelectPrintName() :




ui.c

1 IR R R R R R R R R R R R R A R RS R RS R R R R AR AR R RS AR Rl RSSl Rl R REREER RN 65 * Side Effects:

2 '* ui.C 66 ttttti**tittiititt**ittittt**titttittt'ﬁﬁt*itt*ti!itttttitit!ttttttt*!ﬁ'i..
3 * 57 woid Petrieve_CBiw, client_data, call_data:

4 i'titiittititttiii*iitttiiiiittilttitttiiiitittttttttttitt*itttttttiitttitt.. 68 V_..vidget W

5 #include <stdio.h> 59 ¥tPointer client_data, call_data;

3 70

7  #include <¥m;PowZlolumn.h>  * Motif stuff *: 71 MessagePrint : "Petrieved file output.xes.n"i;

8 #include <¥Xm. Hain¥.h> 72 EdFileToZueuei &l ;

9 #include -PushB.h> 73 )

12 #include <Xm PushB3.h> 74

11 ”include <",.;m‘.F0rm'h> 75 v.t'ﬁttttttiitiitt!*i*ii'i'itt*i**ttﬁtttttittiiititttitttittittiiti'*itt'i‘f‘
2 #include <¥m,ToggleBG.h> 75 * Input:

13 #include <¥m Frame.h> 77 * Jutput:

14 #include <Xll/Xatom.h> 78 * Algo:

15 73 * Side Effects:

1,3 “include -queue.h- 80 *tt****itii'ti-t!*t**tt't****tif't*****itit'i***i*ittt***iiittttt*ttt"i"'.
7 #include "ed.h" 81 woid Quit_TB{w, client_data, call_data;

18 #include "XemsEvent.h* 82 Widget w;

19 #include *file.h” 83 XtPointer client_data, call_data;

2% #include "ui.h" 84

21 85 MessagePrint {"Zuit .n"};

22 extern GlobalInfo *EdInfo; 86 exitif);

23 extern Eventfueue Q; 87 )

24 JEvent *g_pointer = NULL; 88

25 long f_m[z].' 89 ’/t**"tt*titii'"t***it**!tt******i't't**t**ttl'ttl'******l’*t*t*f*ttt'tttt""'ii
25 long *filter_mask = f_m; 30 * Jueue Callbacks

27 StatiC :‘.tInter'&"alId timer = N‘ULL,‘ 91 t*****t*i*i**i&&ttii—*i**iittti******tt*it***tﬁt*tt***it*tttt*t***ttttiiiiiil/
28 extern Eool print_flag; 2 l‘tttt*t**ttt*tittiti**i**ititti-i'*****iiftt****i'i'*tttt**i'iit*ttttitti"ii'
29 23 * Input:

C. '.'iiii****!ti*ii***t*iiii**iiiii*i*tiii'kt'**ttt*ttttttttt*ttittttttiitiittttt 94 * C’Utput:

31 * File Tallbacks 95 * Algo:

2 i'**itiiii*ii*iiti*****:itii*i*iittt'iii*i*it**ttiﬁﬁtitttttttiititttt*ti’ittt‘. 96 * Slde Effe:ts:

33 ‘.iiiitttiiiit*iitiiii*iﬁi*iitiii‘k‘k!iii'tiiititttttttttttttttttttt!ittit**ii 97 t***iitttt*ittﬁitt*t*t*iittt******it!ttt**ttti—i—*tttittﬁtttttttt!ttttii"i’"
34 * Input: 38 oid CPrint_CBiw, client_data, call_data)

35 * Jutput: 39 wWidget w;

35 * algo: 100 ZAtPointer client_data, call_data;

37 * Side Effects: 151

38 iiiiiiiiitiittiiiiiiiititiiiii*ttiiiti**iiit*t**tttittt*tttttiit*ttttittt', 102 Messageprint:\tprinting Queue",n.);

39 woid Hew_<B{w, client_data, call_data! 103 PrintQueue:i&s:

3 Widget w; 104 )

41 XtPointer client_data, call_data; 105

42 ( 106 “t!***tt*tt*ttttﬁtﬁtitt****itttt******ttttt*ttttﬁtttt***'?ﬁt'ittiti‘."""
43 MessagePrint (*New Queue'n"}: 107 * Input:

44 FreeQueue (&) ; 108 * Jutput:

45 ) 109  * algo:

45 110 * Side Effects:

47 /"ii’i’*iii**iiiitiiii*itii*iii-ttitt‘k*tttiiiiitttt**titﬁttitttittiitiitttt*ti 111 ttiiﬁittttti*iittttitt**tttttt*tttﬁttt*tttiiﬁ'tttt*t*iittttittttttttiii*"1
48 * Tnput: 112 volid @Send_CBiw, client_data, call_data)

43 * Qutput: 113 Widget w;

50 * algo: 114 XtPointer client_data, call_data;

51 * GSide Effects: 115 |

2' !iiiiiii‘k‘kiiitiiiiiiittt‘iiiiitiitii*iittt*ttttttttiittttt*iittttttttttttl; 116 if (Edlnfo_>cm-‘_]indow 1= tIULLJ

53 void Save_CB{w, client_data, call_data) 117 {

54 Widget w; 118 MessagePrint ("Sending Queue:\n*"j;

55 XtPointer client_data, call_data; 119 2Sendtlext_CB(} ;

55 120 }

57 MessagePrint {"Saved file output.xes\n"); 121 else

58 EdQueueToFile (&) ; 122 MessagePrint {"Select Window First:.n"):

59 ) 123 )

50 12

,51 (.itﬁﬁiiiittiii*‘iiiit*tiittt‘ttti’i’iiiiiii*tﬁitttttt*tttttt*ttttttttttttit* 125 '.ttttttttttt*tttttttt*t*ﬁi"t****t'ﬁtti****'tittl‘t**********'ttttf'tt"i"
52 * Input: 125 * Input:

53 * Jutput: 127 * Zutput:

54 * Algo: 128 * Algo:




* Side Effects:

2 I IR R R e R e R R S R RS R A SRS D B

vold {Step_CBiw, client_data, call_data}
dget w;

XtPointer client_data, call_data;

{

if {EdInfo->cm_window != NULL)
{
EdZheckValid®indowiEdInfo->cm_window; ;
if {g_pointer == NULL} «* first time *:
g_pointer = Z.front;

if {g_pointer != MNULL}
(
if ig_pointer->next != NULL)
{
MessagePrint {"Stepping on Queue-n"::
EdSendEvent{ueue (g_pointer; ;
q_pointer = g_pointer->next;

}
else
MessagePrint {*Select Window First.\n"}:

JEEEZ S SR EEE R E R R R E S R R E R R R R RS R R R RS R SRR AR R E R RS EEREREEER SRS EE R ERERERRES
/

* Input:

* Jutput:

* Algo:

* Side Effects:

I IR 22 R R 2R R R R R R R R R R S R R SRS R R RS RS RS RS 2N

void QPeset_<TB{w, client_data, call_data}

Widget w;

XtPointer client_data, call_data;

{
MessagePrint { "Jueue pointer reset to start-.n";;
q_pointer = {.front;

)

EEE R R R R R e e L N L R R R R T R e R R R R R S )

* Input:

* Cutput:

* Algo:

* Side Effects:

IR TR 2R R R R R R R R RS R R R R R R E R R R R X

vold ¢Stop_CBiw, client_data, call_data)

Widget w;
XtPointer client_data, call_data;
{
MessagePrint {"Jueue Stop\n"};
if {timer !'= HULL)

XtRemoveTimelut (timer) ;

BEEE 2R EEEE RS S SSE R R Z R R R R R R R S S S R R R R E R R R R E RS R E S EE R R R R R R E R SRR RS S ZRE R R R
* Input:

* Jutput:

* Algo:

* Side Effects:

2 RS R R R e e e s S R R R R R TR X
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woid gSendblext _CB{w, client_data, call_data;
wWidget w;
XtPointer client_data, call_data;

{
EdCheckValidWindow:EdInfo->cm_window; ;
if (g _pointer == HNULL; ,* first time */
g_pointer = {.front;
if :g_pocinter !'= NULL}
{
if (g_pointer->next != HULL}
{
EdSendEventQueue (g pointer;;
timer =
XtappaddTimelut (itWidget ToapplicationContext (
XtwWindowToWidget {EdInfo->ed_display, EdInfo->ed_window}!},
q_pointer->next->time - g _pointer->time,
JSendtlext_CB, HULL;;
g_pointer = g _pointer->next;
}
else
MessagePrint {*End of Zueue-n";;
}
}

R e R e e e R R R R AR R AR R R A R R RS NS

* Message Callbacks

IR e R L RS2 R L R R R ARSI R 2R
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* Input:

* Zutput:

* Aalgo:

* Gide Effects:

t****itittit*t*****t*tt***tt*tiiiiiit*t******iii*tttttt*****tiitttttttttt/
woid MessageCn_TB(w, client_data, call_data?
Widget w;
XtPointer client_data, call_data;
{

print_flag = True:

MessagePrint (*Event Messages <n-.n"};

)

IR R T T T R R R R LR I TR TR R TR R R R AR R R R R

* Input:
* GQutput:
* Algo:
* Side Effects:
itttttttti****lt*t***tt**iiiiiii*********iittttitt*******it*ttttiiﬁﬁﬁﬁttt/
void MessageCff CB{w, client_data, call_data}
Widget w;
XtPointer client_data, call_data;
{
print_flag = False;
HMessagePrint {*Event Messages Tff.n");

)

R R R R R R e R R R L S R R R R 22 RRRERERe

* FilterCallbacks
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* Input:
* Zutput:
* Algo:

* Side Effects:
kR b F bk kk kk kk k ok ok kb kk kk ko k ko kk kk ok kkkkkk ko kkh ke bk kk kR kN Rk bk ok ko kR

woid FilterPop_<Biw, client_data, call_data:

Widget
XtPointer client_data, call_data:
{

JtPopup;iWidgetjclient_data, XtSrabllone;:

f*iiiii*ttiit*iittttt*t*tttttttttittf‘if‘**iittt*tttiitt*i**iiiii*iiiiii**
* Input:
* Jutput:
* Algo:
* Side Effects:
ttitiiiiii*iiit*tiiiii'ttfif*ififiiififii*titiit*ittttitititttttttii*iiiiﬁ
void FilterDown_CBiw, client_data, call_data:
Widget w:
XtPointer client_data, call_data;
{
Xt Popdowni{ {Widget)client_data;} ;
}

R2222 2R R R 2R 2 RS 2 22 R R B2 A e R e R R e R R R R R L X 2R R AR

* Input:
* Cutput:
* Algo:

* Side Effects:

(222 SRR RS R 2R a2 e R R S R R R A2 222 RS REE s s N

<oid ButtonToggle_CTBi{w, type, state;
Widget w:

int type:;
XmToggleButtonlallbackStruct *state;
{

printf{"Button %4 is %s.n", tiype, state->set? "on":"off"};

if {type < 31}
filter_mask[0] = (filter_mask([0] & ~{lL<<tvpe)) |
{{{long)state->set}<<(type}};
else
filter_mask({1l} = (filter_mask[1l] & ~{lL<<type)) |
{{{long)state->set )<<tipe};

printfi{”Hask %1lx'n*, filter_mask(0]};
printf{*"Mask %1x\n", filter_mask(1]};

sk EEEEFREREENF A b b R bbb kb kb kb kk ok ko bk ok ko k bk ok k kA ok k ko kk ok ko k ok k kb kk k ok ok ok ok ok ko ok ok kb Kk
* State Callbacks
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* Input:

* Cutput:

* Algo:
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* Side Effects:
i***t*ttti*ii*iiii*****tttittit**f*iii*iiiiiiittttttititii't'l’“**it‘ttttlv
-:0id tHormal_CB:iw, client_data, call_data:}
idget w;
¥tPointer client _data, call_data;
{
if {EdSendHessage:EdInfo->ed_display, EdInfo->cm_window, UIPHAL;:
(
EdInfo->state = UZPHAL:
MessagePrint { "Sending lormal Message-n"!:

R 2R R R R R L R R R R R S R E R A N A A R T R e

* Input:
* Zutput:
* hlgo:

* Side Effects:
iittiittitttttttttittttttt"ﬁﬁ'tttt*tttttttttttit*iiiii**i**i*******ttiti‘,
+0id Pecord_CB:iw, client_data, call_data}
Widget w;
XtPointer client_data, call_data;
({
if :EdSendMessage{EdInfo->ed_display, EdInfo->cm_window, PRETIPD))
{
EdInfo->state = PETCPRD;
HMessagePrint : "Sending Pecord Message-n"j;

sk kkkkkk kk ok k kk kkkkkkkkkkkk kbbb kk ko kkk ok ok ok ok k ok ok ok ok ko ok ok k ok ok ok ok kk ok ok ko kk kA Ak A ®
* Input:

* Cutput:

* Algo:

* Side Effects:

IR R R R e 2222222 s RSES RS RS L 2 20

void Plaxr_CBiw, client_data, call_data;

Widget w;
XtPointer client_data, call_data:
{
if (EdSendiessage;EdInfo->ed_display, EdInfo->cm_window, PLAY):
{

EdInfo->state = PLAY:
MessagePrint : "Sending Play Message:.n®);

)

VAtititttttttttiii*t*ittittttttttttt*i*itit*t*ttttitttﬁttttttiii“iiittttttttt
* Select Callbacks
kkkkk ok kb kk kk kk kb kk kkr kb kb kkbhkh b krhhkrbb kb r bbbk kb kr bk kA Atk R AR Ak Ak Ak,
'.ttttttttiiiiitii*tttttt*i*tti*i*ii**ttttiﬁiit*tttttttttiiiiﬁitﬁﬁi**‘ttttt '
* Input:
* Cutput:
* Algo:
* Side Effects:
tttitttttttttttttii'iifittifiiiitiitt*ii*itttttttti*t*ii*iiiiiiiii**iiili:
woid Select¥Window_TB:w, client_data, call_data}
Widget w;
XtPointer client_data, call_data:
({
Window win;
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win = EdSelectVindow:EdInfo->ed_displayv;;
win = ¥XmuClient¥WindowiEdInfo->ed_display, win::
EdTheckvalidWindo: in::

EdInfo->cm_window = win;

SelectPrintWiniclient_data, win}:
SelectPrintllame;client_data, win};
lessagePrint {"Selected Window-.n";;

.**********tii*********i********‘tttttti*************i1}**********ﬁ**t**ﬁﬁ
* Input:
* Zutput:
* Algo:
* GSide Effects:
*********i*******tttttt****i*iiii*i*i**t****i*******ﬁﬁﬁﬁﬁﬁﬁﬁ*************:
void SelectPrintWin:wid, win;
Widget *wid;
Window win;

{
char str{d4&¢)«
sprintfistr, "ix%x",win};
XtvaSetValuesiwid(C],
¥milralue, str,
HULL; ;
}
.**************tttt'*i***i*ii***ii**ttt*i*****i*iﬁﬁfﬁﬁtﬁﬁﬁ*****t**********
* Input:
* Cutput:
* hlgo:

* Side Effects:
ttt*tti**********ii**iii***i**i***'ﬁ*ﬁtﬁﬁﬁ'*******************i'*tt*ti***:
void SelectPrinttiame{wid, win}
Widget *wid;
Window win;
{

char *window_name:

XFetchlame (EdInfo->ed_displax,
win, &window_name)

XtVaSetValuesiwid(1],
Xmbvalue, window_name,
HULL} ;

Y R R R R R R R R R R 2R R R R R R e R A A R R R R L R R AR R R R S R

* HMenu structures
******i***i************ﬁtiii**i*iii**i********itit************t****itttt*tt
Menultem file_menus[] = (
{ "llew", &XmPushButtonGadgetClass, ‘N’, HULL, HULL,
Hew_<B, €, (MenuItem *)NULL },
{ "Save", &xmPushButtonGadgetClass, ‘S’, NULL, HNULL
Save_TB, C, (Menultem *)NULL },
{ "Petrieve", &xmPushButtonGadgetZlass, ‘H*, HULL, NULL,
Petrieve_CB, ¢, {Menultem *;NULL },
{ "Zuit", &xmPushButtonGadgetllass, ‘%, NULL, NULL
Quit_CB, 9, ({Menultem *;NULL },
NULL,

e
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Menultem state_menusf] = {

{ "Hormal", &xmFushButtonGadgetllass, ‘N’, NULL, HULL,
lNormal_<CB, 2, iMenultem *:HULL },

{ "Pecord", &»mPushButtonGadgetllass, ‘R’, HULL, HULL,
Pecord_CB, ¢, {Menultem *:lULL },

{ "Plav"*, &xmPushButtonGadgetZlass, ’'P’, NULL, NULL,
Plav_<B, o, iMenultem *:NULL },

NULL,

Yi

Henultem edit_menus(] = {

{ "Zompress Tn", &xmPushButtonZadgetZlass, ’'N’, NULL, HULL,
&, 0, (Menultem *!HULL },

{ "Compress Tff", &xmPushButton3adgetllass, ‘S’, NULL, HULL,
&, G, {MenuItem *}MNULL },

HULL,
)7

R 22 R R R R R R N R R R 2222 SRSl

* Inpuk:

* Cutput:

* Algo:

* Side Effects:

PR R R R R R R R R s R R R R R R R R S R S SN RS SRS SRR LSS
maini{argc, argv)
int argc;
char *argv([):

{
“idget

toplevel,
main_w,
menubar,
form_w,
state_frame, state_form,
action_frame, action_form,
filter_form,
message_form;

Xthpplontext app:

filter_mask({{0] = NULL;
filter_mask{1l] = HNULL;

toplevel = XtVahppInitializei{&app, “EvDaemon”, NULL, G,
&argc, argv, NULL, NULL}:

.* Create a MainWindow widget that contains a Drawinghrea in
* jts work window. (This happens by default.)
* .

main_w = XtValreateManagediidget ("main_w",
xmiainWindowWidgetClass, toplevel,
XmMNscrollingPolicy, XmAUTOMATIZ,
X¥mNwidth, 50¢,
XmNheight, 345,
NULL) ;
menubar = xmCreateMenuBar:imain_w, "menubar®, lULL, 2};
BuildPulldownlenuimenubar, *“File*, ‘F’, file_menus;;:

itManageChildimenubar: ;




513
514
515
514
517
518
512
520
521

22
523
524
525
525
527
528
529
53¢
531
532
533
534
535
53%
537
538
533
54¢%
541
542
543
544
545
545
547
518
549
553%
551
552
553
554
555
555
557
558
553
558
551
552

form_w = XtValreateManagedilidget ;" form",
xmFormWidgetClass, main_w,
HULL;

state_frame = XtValreateManagedWidget:®stateframe”,
xmFrameiidgetZlass, form_w,
ImlltopAttachment, XmATTACH_FCRM,
XmiltopCffset, 1C,
“miileftAttachment, XmATTACH_FZPH,
¥mtileft2ffset, 1%,
imilwidth, 2388,
Xmllheight, 403,
HULL) ;

state_form = XtValreateManagedWidget:"s_form",
xmFormiWidgetllass, state_frame,
¥mbwidth, 7¢,
XmHheight, 1623,
HWULL) ¢

SetupStatePanel {state_form; :

action_frame = XtValreateManagedWidget {("actionframe",
xmFrameidgetTlass, form_w,
XmMtopAttachment, XmATTATH_FCPEM,
XmNtopOf fset, 1%,
XmMleftAttachment, XmATTATH_WIDGET,
XmHleftiidget, state_frame,
XmNleftCffset, 18,
HULLj ;

action_form = ¥tVaCreateManagediidget:*a_form",
xmFormWidget<lass, action_frame,
HULLj ;

SetuphctionPanel {action_form, toplevel);

message_form = XtVaCreatellanagedi’idget ("m_form*®,
xmForm”7idgetTlass, form_w,
¥mNtopAttachment, XmATTACH_WIDGET,
XmMtopWidget, action_frame,
imNtopCfifset, 10,
¥mMleftAttachment, XmATTACH_FCRHM,
XmNleftCffset, 10,
XmNrightaAttachment, XmATTACH_FCRHM,
KmNrightCffset, 1C,
NULL) ;

SetupMessagePanel (message_form} :

InitQueue(&y) ;

XtPealizeWidget (toplevel};
EdInfo->ed_display = XtDisplay (toplevel):
EdInfo->ed_window = XtWindow{toplevel);
EdappHainLoop(app) ;
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uiadction.c

nclude <stdio.h>

nclude <¥m-Label .h>

nclude <¥m, PowZolumn.h> ,* Hotif stuff *.:
nclude <Xm. Form.h>

nclude <Xm, ToggleBG.h>

nclude <Xm, Text.h>

nclude <¥m: PushB.h>

nclude <Xm, PushBG.h>

nclude <Xm:Frame.h>

nclude *ui.h*
nclude *"XemsEvent.h®

Input :
Cutput:

Algo:

Side Effects:

+oid SetupActionPanel {form, top}

Wi

{

dget form, top:

Widget
label,
sel_frame, sel_form, sel_button, sel_win_id, sel_win_name,
sel_win_id_label, sel_win_name_label,
row_col, reset, send, pause, step, print, mesg_on, mesg_coff,
filter, fltr_popup;

Position f_x, f_3;
Pimension f_width, f_height;

¥mString str;
Widget *sel_mesgs_ptr;

sel_mesgs_ptr = (Widget*)XtMalloc{sizeof {¥idget*;*2;;

str = ¥mStringCreateSimplei{®*hAction*};

label = XtVaCreateManagedWidget {®"label",
xmLabelWidgetClass, form,
XmNtopAttachment, XmATTATH_FOPM,
XmileftAttachment, XmATTACH_FOPRHM,
XmNrightAttachment, XmATTACH_FCRM,
¥mMNmarginLeft, 10,
¥mMmarginRight, 10,
XmNmarginTop, 5,
¥mNmarginBottom, 10,
XmtilabelString, str,
NULLj ;

XmStringFree(str);

sel_frame = XtVaCreateManagedilidget ({"selframe®,
xmFrameWidgetClass, form,
XmNtopAttachment, XmATTACH_WIDGET,
XmNtoptlidget, label,
¥mNleftAttachment, XmATTACH_FORHM,
XmMNleftCffset, 5,
XmHNrightattachment, XmATTACH_FCPH,
XmNrightCffset, 5,

SN Y O Oy Oy Oy
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102
123
104
105
105
107
108
109
11¢
111
112
113
114
115
118
117

118 .

1139
129
121

22
123
124
125
125
127
128

uiAction.c

NULL; ;

sel_form = XtVaTreateManagedWidget (*selform®,
xmFormWidget{lass, sel_frame,
NULL; ;

str = XmStringTreateSimple(*Window ID"}:

sel_win_id_label = Xt¥alreatelanagedilidget :"selwinidlab*,
xmLabeltidgetClass, sel_form,
YmNlabelString, str,
¥miltopAttachment, XmATTATH_FZPH,
XmlltopTEfset, 10C,
¥milleftattachment, XZmATTACH_FZPH,
Zmtlalignment, XmALIGUMENT_END,
XmlimarginLeft, 193,
XmHmarginPight, 1§,
XmlimarginTop, S,
XmlimarginBottom, 1%,
NULL: ;

“mStringFreetistr;;

sel_win_id = XtVaClreatelanagedWidget {*selwinid",
xmTextWidgetllass, sel_form,
XmitopAttachment, XmATTACH_FCPH,
mitopZffset, 13,
XmNleftAttachment, XmATTATH_WIDGET,
XmHNleftWidget, sel_win_id_label,
imHleftSffset, S,
*mNbottomAttachment, XmATTATZH_ZPPCSITE_WIDGET,
XmNbottomiWidget, sel_win_id_label,
¥mNrows, 1,
¥mNcolumns, 2§,
rmitleditable, False,
¥mtleditMode, XmSINGLE_LINE_EDIT,
HULL) ;

str = ¥mStringlreateSimple{"tame"};

sel_win_name_label = XtValreateManagedWidget {*selwinnamelab®,
xmLabel¥idget{lass, sel_form,
¥mNtophAttachment, XmATTACH_WIDSET,
XmHtop¥idget, sel_win_id_label,
XmMleftattachment, XmATTACH_FCPHM,
XmHbottomAttachment , XmATTATH_FCPM,
XmHbottomZffset, 12,
¥mirightaAttachment, XmATTACH_CPPCSITE_MIDGET,
¥mirightWidget, sel_win_id_label,
¥mHlabelString, str,
¥mHalignment, XmALIGNMENT_END,
¥mtmarginLeft, 10,
¥mimarginPight, 190,
XmllmarginTop, S,
XmimarginBottom, 190,
NULL} ;

mStringFreestr);

sel_win_name = XtValreateManagedWidget ("selwinname*,
xmTextWidget<Tlass, sel_form,
XmNtopAttachment, XmATTATH_WIDGET,
XmitopWidget, sel_win_id,
XmNtopZTffset, 10,
XmNleftAttachment, XmATTACH_WIDGET,
XmileftWidget, sel_win_name_label,
imlleftoffset, S,
Amliright Attachment, XmATTACH_CPPCSITE_WIDGET,




uiAction.c

XmirightWidget, sel_win_id, 133 xthddZallback (mesg_on, ¥XmllactivateCallback, Hessageln_IB, 3;;
¥mlbottomAttachment, XmATTATH_FZPH, 124
“mibottomlffset, 18, 135 mesg_off - XtVaCreatelanagedWidget {"MesgTff",
XmNrows, 1, 124 xmPushBut tonGadgetTlass, row_col, NULL}:
¥mHcolumns, 290, 197 Xt hddZal lback (mesg_off, XmllactiwvateCallback, Messagelff_TB, 3:;
¥mHeditable, False, 128
XmHeditMode, XmSINGLE_LINE_EDPIT, 122 filter = XtVacTreateManagedWidget {"Filter®,
HULLj ; 288 xmPushButtonGadgetClass, row_col, HULL}:
251
232 fltr_popup = XtVaCreatePopupShell:"filterpopup*®.

139 str = ¥mStringCreateSimple{"Select Window";; 223 transientShellWidgetClass,

142 sel_button = XtValreatelanagedilidget {"sel"”, 274 form,

141 xmPushButton®idgetClass, sel_form, 2GS NULL} ;

142 ¥mlitopAttachment, XmATTACH_FCRH, 2G5 ¥tVaSetValues{fltr_popup,

143 XmiitopOffset, 25, 287 mhx, G,

144 XmtileftAttachment, XmATTACH_WIDGET, 258 Zmiy, G,

145 XmllleftWidget, sel_win_id, 2842 HULL) :

145 Xmileftlffset, 19, 21¢

147 XmHrightAttachment, XmATTAZH_FZPM, 211 SetupFilterPanel (fltr_popup, topj;

148 XmHrightoffset, 19, 212

149 XmHNwidth, 35S, 213 Xthddztallback(filter, XmlactiwvateCallback, FilterPop_CB, fltr_popup) ;

1s5¢C XmNheight, 45, 214

151 ¥millabelString, str, 215 ¥tManageChild{row_col:;

152 HULL} ; 215 )

153 217

154 sel_mesgs_ptr[2] = sel_win_id;

155 sel_mesgs_ptr[l] = sel_win_name;

155

157 Ztaddcallbackisel_button, XmMactivateCallback,

158 SelectWindow_CB, sel_mesgs_ptr:;

159 ¥mStringFreeistr;};

150

151 row_col = XtVaCreateManaged®Widget{"row_col",

152 xmPowlolumnWidgetClass, form,

153 ¥mHtophttachment, XmATTACH_WIDSET,

154 Xmitop¥idget, sel_frame,

155 ¥mNleftAttachment, XmATTACH_FCRH,

156 XmHrightAttachment, XmATTACH_FZPH,

157 ¥mHorientation, XmHORIZONTAL,

158 NULL; ¢

159

170

171 reset = XtValreateManagedWidget ("Reset”,

172 xmPushBut tonGadgetClass, row_col, HULL!;

173 XthddTallback {reset, XmNactivateCallback, QPeset_CB, NULL);

174

175 send = XtVaClreatedanaged@idget (*Send”,

176 xmPushBut tonGadgetClass, row_col, NULL}:

177 Xtaddcallback (send, XmMNactivateCallback, QSend_<B, 2};

178

179 pauge = XtVaCTreateManagediWidget (*Pause”,

180" xmPushButtonGadgetClass, row_col, MULLj}:

181 Xthdd<allback (pause, XmilactivateCallback, QStop_TB, 3):

182

183 step = XtValreateManagedWidget ("Step",

184 xmPushButtonGadgetClass, row_col, NULL:};

185 XtaddTallback (step, XmMactivateCallback, QStep_CB, 3);

186

187 print = XtValreateManageditidget ("Print*,

188 kmPushBut tonGadgetTlass, row_col, HMULL?:

189 Xt AddCallback (print, XmMactiwvateCallback, QPrint_CB, 3};

199

191 mesg_on = XtValreatelanagedWidget | *Hesgln*",

192 xmPushButtonGadgetTlass, row_col, HULL)};
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* uiFilter.c

*
i**iiiiiiii*iiiiii*i********i**iiiii*iii*****iiiii**i*iiiiiiiiiitt'tt"iiii.

#include <stdio.h>

#include <Xm:Label.h>

#include <¥m, RowColumn.h> ,* Hotif stuff *,
#include <Xm, Form.h>

#include <¥m ToggleBSG.h>

#include <Xm.Text.h>

#include <Xm, PushB.h>

#include <Xm:PushBG.h>

#include <Xm Frame.h>

#include "ui.h"

struct event_list
{

char *name;

int number:
list[) =

*FerPress*", KeyPress,

*KerPelease", KeyPelease,
*ButtonPress", ButtonPress,

*But tonPelease", ButtonPelease,
“Motiontlotify", MotionMotif:,
"EnterNotify", EnterNotify,
*Leaveliotify", LeaveNotify,
“FocusIn®, FocuslIn,

*FocusZut", FocusCut,

"Keymaptiotify*, KeymaplNotif:,
"Expose®, Expose,

*SraphicsExpose®, GraphicsExpose,
"lloExpose", HoExpose,
"visibilitvNotify", VisibilityNotify,
*CreateNotify", Treatellotif:,
*Destrovlotify", DestrovHotify,
*Unmaploti fx-*, UnmapHotif:,
*HapHtotify*, MapMNotify,

*MapPequest®, MapReguest,
*Reparentotifyv", ReparentMotify,
*Zonfigurelotify*, Configurellotify,
*ConfigurePequest*, ZonfigurePRegquest,
*GravityNotify*, GravityNotify,
"RPesizePequest*, ResizePeguest,
*Circulatelotify®, CirculateNotify,
*CirculatePequest*®, CirculatePeguest,
"PropertyMotify", PropertyHotify,
*SelectionClear®, SelectionClear,
"SelectionRequest®, SelectionPeguest,
"SelectionNotify*, SelectionNotify,
*ColormapMotify", ColormapNotif:,
*ZlientMessage®”, ClientMessage,
*MappingNotify*®, MappingNotif:

}i

R 22222222 222222222 e 200 s st Rttt

* void SetupFilterPanel (}
* Input:
* Cutput:
* Algo:

* Side Effects:
*
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uiFilter.c

void SetupFilterPanel iparent, toplevel:
Widget parent,toplevel:
{

Widget fpform, row_col, tog_but(35], down;

int i;

fpform = xtValreatelanagediidget (®fpform”,
xmFormi{idgetZlass, parent,
HULL} ;

row_col = XtValreateWidget{*row_col*",

xmPowlolumni®!idgetClass, fpform,
XmtltopAttachment, XmATTATH_FCTPH,
XmtlleftAttachment, XmATTATH_FCPRH,
XmtirightAttachment, XmATTACH_FCOPRM,
Zmborientation, XmVERTIZAL,
¥mtinumZolumns, 2.

Zmipacking, XmPACK_CCTLUMH,

MULL} ;

for (1=0:1<33;i++;
{

tog_but{i] = XtVaCreateManagediidget {list[i].name,
xmToggleBut tonGadgetTlass, row_col, HULL);
¥tAddCTallbackitog_but[i]), XmWvralueThangedCallback,
ButtonToggle_<B, list{i].number;:

down = XtValreateManagediidget (“Done",
xmPushBut tonGadgetTlass, fpform,
XmHtopaAttachment, XmATTACH_WIDSGET,
XmNtopWidget, row_col,
XmitopZffset, 18,
¥milleftAttachment, XmATTATH_FTRH,
XmileftCffset, 100,
Xmirighthttachment, XmATTACH_FCPH,
Xmiiright>ffset, 1G2,
XmMbottomattachment , XmATTATH_FJPH,
XmilibottomZf fset, 15,
HULL:; :

Xtaddcallback{down, XmMactivateCallback, FilterDown_CB, parentj:

¥tHanageThild{row_col};




1
2
3
4
)
7
8
2

R R R e A T

* uillenu.c
*
tttittt**ii***ittttti*ti*ii***ttit*tii.tt*tt**f**i*tt*****tﬁﬁft*t*t**t*t*tit

#include <im. ToggleBS.h>
#include <Xxm. PushBG.hs>
#include <¥m- ZascadeB3.h>
#include *ui.h"

AR R e R e R e R R R R RS R ]

* Widget BuildPulldownMenui{parent, menu_title, menu_mnemonic, items}
*
* Pulldown menus are built from cascade buttons, so this function
* also includes pullright menus. <Create the menu, the cascade button
* that owns the menu, and then the submenu items.
ttiﬁﬁ***ttttttt***i*!*ktittttttt*t*tiitftiit**t*t****tttti****i***tiitttittl.
Widget BuildPulldownMenu{parent, menu_title, menu_mnemonic, items!
Widget parent;
char *menu_title, menu_mnemonic;
Menultem *items;
{
Widget Pulllowm, cascade, widget;
int i;
¥mString str;

Pulllown = {Widget)XmCreatePulldownMenu{parent, *_pulldown®, HULL, G}:

str = ¥mStringCreateSimple(menu_title};
cascade = XtValreateManagedWidget {menu_title,
xmlascadeBut tonGadgetClass, parent,
¥mHsubkenuld, PullDown,
¥mMNlabelString, str,
¥mlmnemoni.c, menu_mnemoni.c,
HULL; ;
mStringFreeistr};

/* MNow add the menu items *,;
for {i = ¢; jitems[i).label != NULL; i++) (
.* If subitems exist, create the pull-right menu by calling this
* function recursiwvely. Since the function returns a cascade
button, the widget returned is used..
* .
if jitems[i]}.subitems)
widget = BuildPulldownMenu (PullDown,
items[i).label, items([i].mnemonic, items([i}.subitems);
else
widget = XtVaCreateManagedWidget{items[i].label,
*items(i].class, PullDown,
HULL) ;
/* Whether the item is a real item or a cascade button with a
* menu, it can still have a mnemonic.
L
if {items(i].mnemonic)
XtVaSetValues(widget, XmNmnemonic, items[i].mnemonic, NULL);
;% any item can have an accelerator, except cascade menus. But,
* we don’t worry about that; we know better in our declarations.
* .
if t{items(i] .accelerator) (
str = ¥mStringlreateSimple{items([i).accel_text};
XtVaSetValues{widget,
XmNaccelerator, items(i].accelerator,
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¥mNacceleratorText, str,
WULL; ;
XmStringFreeistr:;
}
-* again, anione can have a callback -- however, this is an
* activate-callback. This may not be appropriate for all items.
.
if sitems(i].callback;
xtAddTallback:widget, XmlactivateCallback,
items{i] .callback, items(i).callback_data);
}
return cascade;




- uiMessage.c

1 .'**************************************************************************** 65 * C'utput:
2 * uilessage.c 54 * Algo:
3 * 57 * Side Effects:
4 ****************************************************************titttti*itt.. 68 *ttttttttttt**tttttititittti*ttttttt**t**i**iiii*iiiiii*iiiiiiiiiiitttt**v.
5 #include <stdio.h> 59 static XmTextPosition position:
5 #include <string.h> 72
7 #include <¥m.Text.h> 71 wvoid MessagePrint imessg;
8 #include <Xm, Scrolled@.h> 72 char *messg:
2 #include <Xm.Label.h> 73 |
12 74 ¥mText Insert {msg, position, messg);
11 Widget msg, label: 75 position += strlen:imessg;;
12 7% XtVaSetValuesimsg, XmllcursorPosition, position, NULL};
13 77 ¥mText ShowPosition imsg, position;;
1_] Lk ok ok k ok ok ok k ok ok k ok ok ko k ok ko ko ko ok ok ok ko ko ok k ko ok k khk ko k ko ok k ko A A Xk A A X T A XXX A XXX XX XL 78 )
15 * Input:
15 * Zutput:
17 * Algo:
18 * Side Effects:
19 'R R R 22 22222 2222322222222 222 222 2R R R R R R AR R AR R R R R REEE LRSS S SN
2¢  wvold SetupMessagePanel (form)
21 Widget form;
zz |
23 ¥mString str:
24
25 str = ¥mStringCreateSimple("Messages";:
25 label = XtVaCreateManagedwidget {"label",
27 xmLabelWidgetClass, form,
28 XmtitopAttachment, XmATTACH_FOPM,
29 XmileftAttachment, XmATTATH_|
30 XmirightAttachment, XmATTACH_
31 ¥mNmarginLeft, 1§G,
2 XmMmarginRight, 19,
33 XmMNmarginTop, S,
34 XmMmarginBottom, 1€,
35 XmMlabelString, str,
35 NULL;} ;
37 XmStringFree(str);
38
39
4C
41 msg = ¥mCreateScrolledText {form, "msg",NULL, 0;j;:
2 XtVaSetValues{XtParent (msg),
13 YnmMtopattachment, XmATTACH_WIDGET,
44 XmNtopWidget, label,
45 NULL) ;
45
47 XtVaSetValues{msg,
48 XmNrows, 4,
49 XmNcolumns, 70,
50 XmNeditable, False,
51 XmNeditMode, XmMULTI_LINE_EDIT,
52 XmNcursorPositionVisible, False,
53 XmNsensitive, False,
54 XmNscrollHorizontal, False,
55 XmNwordWrap, True,
56 NULL} ;
57
58 XtManageChild(msg) ;
59 1}
60
51
52
63 ..'*******************************************************t**********tt*tt**
54 * Input:
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1 ‘.**i*i**ii*tt*******i*******iii*i*‘d**t**********ﬁi*tiii****iittti'iii*****tt
2 * uiState.c
3 *
4 tttttttt*****ii*tt*******dddtt*i****i*ii*t**ii**i**iitttt'l’iiiiiii**i******l_
S #include <stdio.h>
5 #include <im. Label .h>
7 #include <Xm:RowZolumn.h> _* HMotif stuff *.
8 #include <¥m, Form.h>
3 #include <Xm: ToggleB5.h>
1C¢  #include "ui.h"
11
12 ',iittii*iii**iii*tttttiiii**i*ii*iii*t***f*i*i****iiit"tt*iiiiii*********
13 * Input:
14 * Zutput:
15 * Algo:
1% * Side Effects:
17 **i****'dd"****iiii*ittf**i*ii***ttttttt*********iii**ti&*&it*i***ii*ii*..
18 -oid SetupStatePanel:form}
19 Vidget form;
PA
2 Widget label, radio_box, normal, record, play;
2
23
2 ¥mString str = XmStringCreateSimple{"State®):
25
25 label = XtValreateManagedWidget{"label”,
27 xmLabel®idgetTlass, form,
28 XmMtopAttachment, XmATTACH_FCPM,
29 XmNleftAttachment, XmATTATH_FOPRH,
32 XxmMrightAttachment, XmATTACH_FOPRM,
31 ImMmarginLeft, 1C,
32 XmNmarginPight, 10,
33 ¥mMmarginTop, 5,
39 ¥mhmarginBottom, 1€,
35 XmMNlabelString, str,
35 HMULL; :
37
38 radio_box = XmCreatePadioBox(form, *“radio_box", HWULL, 0;;
32 ¥tVaSetValues{radio_box,
490 ¥XmMtopAttachment, XmATTACH_WIDGET,
41 imtitopWidget, label,
42 Xmitoplffset, 15,
43 ¥mMleftattachment, XmATTACH_FORHM,
44 HWULL) ;
45
48
47 normal = XtVaCreateManagedWidget ("Normal™,
48 xmToggleBut tonGadgetClass, radio_box, MNULLj) ;
49 XtaAddCallback (normal, XmMvalueChangedCallback, Normal _CTB, 1};
50
51 record = XtVaCreateManagedWidget (*PRecord*,
52 xmToggleBut tonGadgetTlass, radio_box, HNULL);
53 XtaddCallbacki{record, XmMNvalueChangedCallback, Record_CTB, 2};
54
55 play = XtValreateManagedwWidget ("Plav",
56 xmToggleBut tonGadgetClass, radio_box, NULL;;
57 XtAddCallback:iplay, XmNvalueChangedCallback, Playv_CB, 3j;
58
59 XtHanagechild{radio_box;j ;
5C )
51
62
53
64




: o - utith

kKKK KA KR KR AR AR TR A AR AR Ak AR A A kAR Ak ke h ke kk ko kR r Rk kX kAN A x k kK

util.h

KRk F Rk K E AR ER KA AR R AR Ak kR T XAk h ke h khkk Ak kh kb kb kA hhk kA kA F k Kk k Kk Xk k& .

long GetZurrentTime:;;
void PrintEventi;:
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iEi}if*********tt!iiititi*i****t**********i**i****ii*ii*i**ii****ii*i**tti‘.
#include <stdio.h>

#include <sys time.h>

#include <X11
#include <X11.:
#include <¥11/Intrinsic.h>

#include "util.h"

long GetlurrentTime()
{
struct timeval tp:
struct timezone tpz;
long time_msec;

gettimeofday (&tp,&tpz!;
time_msec = tp.tv_sec * 1000 + tp.tw_usec:1003;

return{time_msec) ;

}

R A R R R R R R R R 222222 R R R R R R RS SRR SRR R R RS RS RE RS aREES]
wvoid PrintEwvent (};

P 2 R R R R 2222222 R R R R R R R R R A R R R R SRS RSRR R RS R RS R RS SRR RS N
3

* xev - event diagnostics

*

$XConsortium: xev.c,v 1.14 91,05, 04 23:15:11 keith Exp $
Coprright 1988 tassachusetts Institute of Technolog:

*

*

*

*

+ permission to use, copy, modify, and distribute this software and its

* documentation for any purpose and without fee is hereby granted, provided
* that the above copyright notice appear in all copies and that both that

* copyright notice and this permission notice appear in supperting

* documentation, and that the name of M.I.T. not be used in advertising or
* publicity pertaining to distribution of the software without specific,

* written prior permission. M.I.T. makes no representations about the

* guitability of this software for any purpose. It is provided "as is*

* without express or implied warranty.

*
*
*

Author: Jim Fulton, MWIT X Consortium
char *Yes = "YES*;
char *No = "HNO*";
char *Unknown = "unknown®;

void PrintEvent (XEvent *event)

R

switch (event->tvpe)

{

case KeyPress:
prologue (event, "KeyPress®};
do_KeyPress (event):
break:

case KeyRelease:
prologue {event, "KevPelease"};
do_KeiPelease (eventj;

break:

case ButtonPress:
prologue (event, ®"ButtonPress®;;
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do_ButtonPress i{event;;
break:

case ButtonPRelease:
prologue {event, "ButtonPelease":;
do_ButtonPelease {event):
break;

case Motionlotif::
prologue (event, "HMotionHotify":;
do_Motionllotify ievent);
break:

case Enterllotif: :
prologue {event, "Entertotifr";:
do_Enterllotify {event!:
break;

case LeaveNotif::
prologue (event, “Leavelotif:
do_Leavellotify {event;);
break;

case Focusln:
prologue (event, “FocusIn®j:
do_FocusIn {event):;
break:;

case FocusCut:
prologue {event, "Focustut®");
do_Focuslut ievent):
break;

case Keyrmapltlotify:
prologue {event, ®"KeymapMotifi*;;
do_Keymapliotify (event});

break;
case Expose:
prologue {event, "Expose";;
do_Expose f{event);
break;

case SraphicsExpose:

prologue {event, “GraphicsExpose®;:

do_SraphicsExpose (eventj):
break:;

case NoExpose:
prologue {event, "HoExpose"}:;
do_HoExpose :event):
break;

case VisibilityNotify:

prologue {event, "VisibilitiMNotif:*;;

do_VisibilityNotify {event!;
break:

case CreateNotify:
prologue {event, ®CreateNotify"}:
do_Createtiotify :event);
break;

case DestroyNotifi:
prologue (event, "DestroyNotify"};
do_DPestrovilotify (event):
break:

case Unmaplotify:
prologue {event, "UnmapMotify":;
do_UnmapNotif:y (event);
break;

case MapNotif::
prologue (event, ®"MapHotifi";:
do_MapHotify {event;;
break;

case MapPequest:
prologue {event, ®"MapPequest");




- L | ~ utile

12 do_MapPegquest f{event): 193 prologue {eventp, event_name:

138 break; 194 ¥Event *eventp:

131 case Peparentilotif:i: 195 char *event_nane;

132 prclogue :event, "PeparentMotify"}: 195 |

133 do_PeparentNotify {event); 137 ¥hnyEvent *e = {¥AnvEvent *; eventp;

134 break: 138

135 case “onfiguretotif:: 122 printf (".n%s event, serial %ld, synthetic %s, window Ox%lx, n*,

135 prologue ievent, "Zonfigurebotify";; 235¢ event _name, e->serial, e->send_ewvent ? Yes : o, e->window;:

137 do_Tonfigurellotify iewvent}: 231 printf(*Displaiy: Ox%1lx .n",e->display};

138 break: 252

132 case TonfigurePeguest: 233 *

1438 prologue :event, "ClonfigurePequest”;; 274 printf(*Widget llame:%s .n", XtHame{XtWindowToWidget (e->displa:,e->window]});
141 do_ConfigurePequest {event}; 285 *.

142 break; 2¢3

143 case Gravitytlotify: 2t? return;

144 prologue jevent, "GravityNotify"): 248 )

145 do_Gravitylotify (event}; 209

145 break; 21¢

147 case PesizePequest: 211 do_KeyPress (eventp:

148 prologue {event, "PesizePeguest®): 21z ¥Event *eventp:

149 do_PesizePequest {event); 213 {

159 break: 214 XKeyvEvent *e = {XKeyEvent *} eventp:

151 case CirculateMNotify: 215 KeyS:m ks;

152 prologue {event, "<irculatelotify"}; 215 char *ksname;

153 do_<irculatellotify {eventj; 217 int nbytes;

154 break; 218 char str([z556+1];

155 case CirculatePequest: 219

155 prologue {event, "CirculatePequest"}; 22t nbytes = XLookupString ie, str, 255, &ks, HULL):

157 do_CirculatePeguest {event;j; cel if {ks == HoSymbol;

158 break; 22z ksname = "HoS:mbol";

159 case Propertyllotify: 223 else if {!{ksname = XKeyvsymToString (ks})}

158 prologue jevent, “PropertyNotify”}; 224 ksname = *!no name;";

151 do_Propert.totify (event); 225 printf (" root 9x%1x, subw 0Ox%1lx, time %lu, (%d,%d;, root:(%d,%d), .n",
162 break: 226 e->rooft, e->subwindow, e->time, e->Xx, e->v, e->x_root, e->v_root};
153 case Selectionllear: 227 printf " state ox%x, kevcode %u (kevsym 0x%x, %s:, same_screen %s, .n",
154 prologue f{ewvent, "Selectionflear"}: 228 e->state, e->keycode, ks, ksname, e->same_screen ? Yes : Hoj;
155 do_Selectionllear {event); 229 if {(nbvtes < 0) nbytes = O:

165 break; 23¢% if {nbytes > 255} nbytes = 256;

157 case SelectionPequest: 231 str(nbites) = -0’

158 prologue {event, *SelectionPeguest®};: 232 printf {* XLookupString gives %d characters: -."%s.".n", nbytes, strj;
159 do_SelectionPequest {event); 233

172 break:; 234 return;

171 case SelectionMNotify: 235 )

172 prologue {event, "SelectionMotifiy"); 23%

173 do_Selectiontiotify {eventj: 237 Pelease {eventp!

174 break; 238 XEvent *eventp;

175 case ColormapMotify: 239 {

176 prologue {event, "Colormaplotify"): 240 do_KeyPress {eventp); /* since it has the same info */

177 do_Colormaptiotify (event); 241 return;

178 break; 242 )

173 case ClientMessage: 243

180 prologue ievent, *"ClientMessage®); 244 do_ButtonPress {(eventp)

181 do_ClientMessage (event): 245 XEvent *eventp:

182 break:; 246 { .

183 case MappingNotify: 247 XButtonEvent *e = {XButtonEvent *) eventp:

184 prologue {event, *MappingNotify”); 248

185 do_MappingNotify (event); 249 printf (* root 0Ox%1lx, subw 0x%1x, time %lu, (%d,%d), root:(%d4,%d}!,:\n",
185 break; 250 e->root, e->subwindow, e->time, e->x, e->y, e->x_root, e->y_root);
187 default: 251 printf ¢* state 0x%x, button %u, same_screen %s-n*,

188 printf :{*Unknown event type %d.n*, event->tipe;: 252 e->state, e->button, e->same_screen ? Yes : HNoj;

189 break; 253

190 ) 254 return;

191 ) 255 )

122 25%
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32¢

do_ButtonPelease {eventp)
XEvent *erentp;

{
do_ButtonPress ieventp:}:
return;

i

do_HMotiontictify ‘eventp:
XEvent *eventp:

{
¥HoticnEvent *e =

printf " root 0x%1x, subw {x%1x, time %lu, :(%d,%d;, root::%d,%d:;,-n",
e->root, e->subwindow, e->time, e->x, e->y, e->x_rcot, e-»._root;;
printf (" state Ox%x, is_hint %u, same_screen %s-n",
e->state, e->is_hint, e->same_screen ? Yes Hoj :
return;
)
do_Entertotify f{eventp)
XEvent *eventp:
{
XCrossingEvent *e = (XTrossingEvent *} eventp;
char *mode, *detail;
char dmode(1Q], ddetail{10]:
switch (e->mode)}
case NotifyMormal: mode = “HotifiyNormal"; break;
case NotifiGrab: mode = "NotifiyGrab®; break:
case Hotif mode = "*HotifiUngrab®"; break;
case Hotif: Grabbed: mode = *lotify;WhileGrabbed®; break;
default: dmode, sprintf {dmode, "%u", e->mode:;: break;
}
switch (e->detail} (
case Hotifvhncestor: detail = "NotifyAncestor®; break;
case MotifyVirtual: detail = "NotifyVirtual®; break;
case HotifvInferior: detall = "HotifvInferior"; break;
case NotifyNonlinear: detail = "NotifyNonlinear®*; break;
case NotifyNonlinearVirtual: detail = "MotifiHonlinearVirtual"; break;
case HotifyPointer: detail = "NotifyPointer®; break;
case NotifyPointerPoot: detail = "NotifyPointerPoot": break;
case NotifiDetailNone: detail = "NotifyDetailllone”; break;
default: detail = ddetail; sprintf (ddetail, "%u®, e->detail;; break;
}
printf (* root 0x%$1x, subw 0x%1x, time %1lu, {%d4,%d), root:{%d,%d),.n",
e->root, e->subwindow, e->time, e->x, e->»v, e->X_root, e->y_root};
printf (" mode %s, detail %s, same_screen %s,-.n",
mode, detail, e->same_screen ? Yes : NHo};
printf (" focus %s, state %u'n", e->focus ? Yes : No, e-»state):
return;
}

do_LeaveNotify (eventp)
XEvent *eventp;

{
do_EnterNotify {eventp;;
return;

}

do_FocusIn {(eventp;

{XMotionEvent *;

:* since it has the same info *.

eventp;

;* since it has same information *:
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¥Event *eventp:
{
XFocusThangeEvent *e = {XFocusThangeEvent *; eventp;
char *mode, *detail;
char dmode(1{], ddetaillll]:
switch te->mode: (
case llotifyllormal: mode = "Notif:tlormal®: break;
case HotifvGrab: mode = "HotifvGrab®; break:
case totif,Ungrab: mode = "MNotifiUngrab"; break;
case llotifiWhile3rabbed: mode = "Hotif;WhileSrabbed"; break:
default: mode = dmode, sprintf {dmode, ®"%u", e->mocde;: break;
}
switch (e->detail; (
case llotifyAncestor: detail = "Hotifyhncestor®; break;
case detail = "NotifyVirtual®"; break;
case HotifvInferior: detail = "HNotifyInferior®": break:
case tlotifvNonlinear: detail = "Notifilionlinear®: break:
case Notif:tlonlinearVirtual: detail = "HotifyHonlinearVirtual®; break:
case NotifrPointer: detail = "HotifyPointer®; break;
case NotifiPointerPoot: detail = "MHotifiPointerPoot"; break;
case liotifyDetailllone: detail = "NotifiDetaillone®; break;
default: detail = ddetail; sprintf {ddetail, "%u®, e->detail}; break:;
)
printf " mode %s, detail %s-.n", mode, detailj;
return;
}
do_FocusZut {eventp)
XEvent *eventp;
{
do_FocusIn (eventp;: -* since it has same information *.
return;
)

¥XKeymapEvent *e = rmapEvent *; eventp;
int i;
printf {° keys: *});
for i1 = i< 32; i+4)
if {i == 14} printf {(*-.n i
printf {"%$-3u ", {(unsigned int} e->key_vector(il}:
}
printf {*.n*;;
return;

)

do_Expose :ieventp;
XEvent *eventp;

{
X¥ExposeEvent *e = (XExposeEvent *; eventp;
printf " i%d,%d;j, width %d, height %4, count %d-.n",
e->x, e->v, e-»width, e->height, e->count}:
return;
}
do_GraphicsExpose feventp:
XEvent *eventp:;



ak:

¥GraphicsExposeEvent *e = {¥GraphicsExposeEvent *; eventp;
char *m:

char mdumm: (1)

switch {e->maior_codej {
default: m = mdumm:y; sprintf {mdummy, "%d", e->maior_code:!: break:
)
printf {* 1%d,%d), width %d, height %d, count %4, -n",
e->x, e->y, e->width, e->height, e->count:;
printf " major %s, minor %2d-n", m, e->minor_code;;
return;
}
do_ltloExpose (eventpj
XEvent *eventp:
{
¥NoExposeErent *e = (XNoExposeEvent *) eventp;
char *m;
char mdumm: [1]:
switch {e-»>maior_code) {
default: m = mdummy; sprintf (mdummy, *%d", e->major_code!}; break;
}
printf §{* maior %s, minor %d\n*", m, e->minor_codei;
return;
}
do_VisibilitylNotify feventp)
XEvent *eventp:
{
XVisibilitvEvent *e = {XVisibilityEvent *}; eventp;
char *w;
char vdumm: (193] ;
switch {e-»state) {
case VisibilitiyUnobscured: =+ = "Visibilit:Unobscured":; break;
case VisibilitiyPartiallyCbscured: + = "VisibilityPartiallyCbscured"; bre
case VisibilitiFullyCbscured: <+ = *VisibilityFullwCbscured"; break;
default: <+ = vdummy; sprintf {(vdummv, "%d", e->state): break;
}
printf " state %s\n", v);
return;
}
do_Createllotify (eventp)
ZEvent *eventp:
{
iCreateWindowEvent *e = (XCreateWindowEvent *} eventp:;
printf :* parent 0x%1x, window 0x3%1x, {%d,%d}, width %d, height 2%d.n*",
e-s>parent, e->window, e->x, e->\, e->»width, e->heightj;
printf {*border_width %d, override %s:.n",
e->border_width, e->override_redirect ? Yes No} ;
return;
)

do_Pestroytotify {eventp)
XEvent *eventp;

(

489
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¥DestroyindowEvent *e = (XDestrovWindowEvent *} eventp:

printf (* event Ox%lx, window 0x%lx-.n", e-»event, e->window!;

return;

)

do_Unmaptotify f{eventp}
XEvent *eventp;
(
eventp;

XUnmapEvent *e = {XUnmapE-ent *}

printf (* event 0x%1x, window 0x%1x, from_configure %s.n*,
e->event, e->window, e->from_configure ? Yes tlo; ;
return:
)
do_Hapliotify {evrentp)
¥Event *eventp;
(
¥HapEvent *e = (XMapEvent *; eventp;
printf (" event 0x%1x, window 0x%lx, override %s-n*,
e->event, e->window, e->»override_redirect ? Yes : llo}:
return;
}

do_HMapPequest (eventp!
¥Event *eventp:

{
XMapPequestEvent *e = ({XMapPequestEvent *) ewventp;
printf (" parent $x%lx, window 0x%1x-.n", e->parent, e->window:;
return;

)

do_PeparentNotif: {eventp;
XEvent *eventp;

{
¥PeparentEvent *e = (XPeparentEvent *; eventp;
printf {(° event Ux%1x, window 9x%1x, parent 0x%1lx, .n",
e->event, e->window, e->parent);:
printf {* {%d,%d}, override %s-n", e->X, e->y,
e->override_redirect ? Yes Ho) :
return;
)

do_ConfigureNoti f:
¥Event *eventp;

(eventp)

{

XconfigureEvent *e = {XConfigureEvent *} eventp;

printf (" event 0x%1x, window Ox%1lx, (%d,%d), width %d, height %4,:.n",
e-»event, e->window, e-»X, e->y, e->width, e->height});

printf (" border_width %d, above 0x%1lx, override %s:.n*,
e->border_width, e-»above, e-»override_redirect ? Yes Ho) ;
return;
}
do_ConfigurePequest {eventp)
XEvent *eventp:;
{
¥ConfigurePequestEvent *e = (XTonfigurePequestEvent *; eventp;

char *detail;
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S12 char ddumm: (19]; 574 case PlaceCnBottom: p = “PlacelnBottom"; break:;

513 577 default: p = pdumm.; sprintf {pdumm., "%d", e->placei:; break;
514 switch {e->detail} ( 578 )

515 case hbove: detail = °*Above":; break: 575

515 case Below: detail = "Below"; break: 585 printf {" parent Cx%1x, window {x%lx, place %s .n",

517 case TopIf: detail = "TopIf":; break; 581 e->parent, e->window, p;;

518 case BottomIf: detail = "BottomIf": break; 582 return;

512 case Jpposite: detail = "Cpposite"; break; 583 )

520 default: detail = ddummn:; sprintf :;ddumm:, "%4*, e->detail}; kreak; 584

521 ) 585

22 585 do_Propert:Hotify {(eventp:

52 printf ;" parent 9x%1x, window Ox%1x, {%d,%d}, width %d, height 24, n*, 587 ¥Event *eventp:

524 e->parent, e->window, e->Xx, e->,, e->width, e->height;: 588

525 printf " border_width %4, above 0x%1lx, detail %s, ~alue Ox%1x .n", 589 XPropertvEvent *e = !(XPropertyEvent *; eventp:;

525 e->border_width, e->aboe, detail, e-»value_mask:; 592 char *aname = XGetAtomMame {eventp->xany.display, e->atom);

527 return; 591 char *s;

528 ) 592 char sdumm: [15];

529 533

53¢ do_GravitiyNotif:y (eventp) 594 switch ie->»>statej (

531 XEvent *eventp; 595 case Propert:illewValue: s = “PropertiyNewValue®"; break:

532 59% case PropertiDelete: s = "PropertiDelete*; break:

533 XGravityEvent *e = (XGravityEvent *) eventp: 597 default: s = sdummy; sprintf {(sdumm:, "%4", e->state}; break;
534 598 }

535 printf {* event 9x3%1x, window Cx%1x, (%d,%d}-.n", 539

535 e->event, e->window, e->Xx, e->¥v}: 530 printf {" atom 0x%1x {(%s}, time %lu, state %s-n",

537 return; 591 e->atom, aname ? aname : Unknown, e->time, s;;

538 )} 582

539 5033 if faname; XFree {aname}:

542 do_PesizePeguest (eventp} 504 return;

541 XEvent *eventp; 585 )

542 505

543 ¥PesizePequestEvent *e = (XPesizePRequestEvent *) eventp; 557 do_SelectionClear {eventp:

544 508 XEvent *eventp;

545 printf (" width %d, height %d4-n", e->width, e->height}; 509

545 return; 5190 XSelectionTlearEvent *e = {¥XSelectionllearEvent *;: eventp;

547 ) 511 char *sname = XGethtomlame (eventp->xany .display, e->selection):
548 512

549 do_Circulatellotify (eventp) 513 printf {" selection O0x%1x {(%s), time %lu .n",

55¢ XEvent *eventp: 514 e->selection, sname ? sname : Unknown, e->time;;

551 ( 515

552 XCirculateEvent *e = (XCirculateEvent *; eventp; 515 if isname; XFree {sname):

553 char *p; 517 return:

554 char pdummy[10]; 518 |}

555 519

555 switch {e->place) { 520 do_SelectionPequest {eventp)

557 case PlaceOnTop: p = "PlacelnTop"; break: 521 XEvent *eventp;

558 case PlaceCnBottom: p = “"PlacednBottom®; break: 522 |

559 default: p = pdummy; sprintf (pdummy, "%d", e->place;; break: 523 XSelectionPequestEvent *e = (XSelectionPReguestEvent *) eventp;
558G } 624 char *sname = XGethtomMame {eventp->xany.display, e->selectionj;
551 525 char *tname = XGethtomlame (eventp->xany.display, e->target):
562 printf (* event 0x%1x, window Ox%1lx, place %s.n*, 625 char *pname = XGethtomName [eventp->xany.display, e->property):
5463 e-»event, e->window, pj; 527

564 return; 528 printf {* owner 9x%1x, requestor 0x%1x, selection 0x%1x (%s),n",
555 '} 529 e->owner, e->requestor, e-»selection, sname ? sname : Unknown};
555 539 printf (* target 0Ox%1x {%s}, property Ox%lx {%s};, time %lu.n-",
557 do_CirculatePRequest (eventp} 531 e->target, tname ? tname : Unknown, e->propert:,

558 XEvent *eventp; 532 pname ? pname : Unknown, e->time);:

559 { 533

570 XCirculatePequestEvent *e = (XCirculatePReguestEvent *; eventp; 534 if {sname} XFree (sname;j:;

571 char *p: 535 if {tname} XFree {tname};

572 char pdumm:[19]; 535 if {pname} XFree {pname;;

573 537

574 switch {e->place} ( 538 return;

575 case PlaceOnTop: p = "PlaceCnTop"; break; 539 )




util.c

Q 734 printf {"“ event (x%1x, window Gx%1x, message tipe %d4-n",
541 do_Selectionlotif: {eventp! 7C e->type, e->window, e->message_tipe;;
542 XEvent *eventp; 706

{ 77 printf("Data::n"};
544 XSelectionEvent *e = (XSelectionEvent *} eventp; 738 printfi{"$s",e->data.b);
545 char *sname = XGetAtomllame {eventp->xany .display, e->selection;; 789 printf{®-n";;
545 char *tname = et Atomtlame {eventp->Xa displa,, e->target;; 712 return;
547 char *pname = ¥GetAtomMame {eventp->xany.displar, e->property}; 71 }
548 712
549 printf (" selection Ox%1x (%s}, target $x%1lx :i%s:, n", 713
559 e->selection, sname ? sname : Unknown, e->target, 714
551 tname ? tname : Unknowmj ; 715
552 printf (" propert: 2x%lx i%s}), time %lu-.n-", 715 do_Mappinglotify (eventp)
553 e->propert:y, pname ? pname : Unknown, e->time:; 717 XEvent *eventp;
654 718 {
655 if (sname} XFree {sname}; 719 ¥HappingEvent *e = {XMappingEwent *) eventp;
55% if (tname} XFree {tname;: 720 char *r;
557 if {pname} XFree {pname;: 721 char rdummy (10];
558 722
65539 return; 723 switch (e->request) {
65C ) 724 case MappingModifier: r = "HappingModifier"; break;
651 725 case MappingKeyboard: r = "HappingKeyboard"; break;
652 do_Colormapiotify f{eventp! 725 case MappingPointer: r = "MappingPointer®; break;
553 XEvent *eventp: 727 default: r = rdummy; sprintf {(rdummy, "%d", e->requestj; break;
664 { 728 )
655 XColormapEvent *e = {XZolormapEvent *) eventp: 729
655 char *s; 73% printf (* request %s, first_keycode %d, count %d-n",
557 char sdumm: [12]; 731 r, e->first_keycode, e->count};
658 732 ¥PefreshKeyboardiapping(e!}
659 switch {e->state}) ({ 733 return;
672 case ColormapInstalled: s = "ColormapInstalled“: break; 734 )
671 case ColormapUninstalled: s = "ColormapUninstalled": break: 735
672 default: s = sdummy; sprintf (sdummy, "%d", e->statej; break; 735
673 }
574
675 printf {* colormap 0x%1lx, new %s, state %s.n",
675 e->colormap, e->new ? Yes : No, S);
677 return;
678 '}
679
680 /*
681 do_ClientMessage {eventp)
682 ¥Event *eventp;
683
6584 ¥ClientMessageEvent *e = {¥XClientMessageEvent *; ewventp;
685 char *mname = XGetAtomName (eventp->xany.display, e->message_tipe);
685
587 printf {* message_type 0x%lx (%s), format %d-.n",
688 e->message_type, mname ? mname : Unknown, e->formatj;
689
690 if (mname) XFree {mname);
691 return;
692 )
693 *
694
695
695 do_ClientMessage (eventp)
697 XEvent *eventp:;
598 {
699 int i;
700
701 XClientMessageEvent *e = (XClientMessageEvent *} eventp;
702 printf {"Client Message'n'j;
723
.
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