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1. SCOPE

This Software Design Document (SDD) establishes the design for the Computer Software
Configuration Item (CSCI) identified as the Radio Perfomance Monitor (Radmon) of the
Simulation Network (SIMNET) system.

This SDD specifies the preliminary design for the Radmon CSCI. This includes descriptions
of external interfaces and Computer Software Component (CSC) decomposition.

i Section 2., Referenced Documents, lists documents referenced in this SDD.

Section 3., CSCI Design, provides an overview of this CSCI: its role, interfaces with the rest
of the SIMNET system, and its internal organization. We also describe the individual CSCs
that comprise this CSCI in terms of execution control and data flow, internal interfaces, and
relationships among CSCs.

This CSCI was developed according to the following software standards: X-Window System,
version 11, (MIT 1987), and OSF/Motif (Open Software Foundation).

I,

I
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2. REFERENCED DOCUMENTS 3
The following documents are referenced by this Software Design Document.

2.1 Government Documents 3
None i
2.2 Non-Government Documents

2.2.1 Specifications 3
None

2.2.2 Standards I
None 3
2.2.3 Drawings

None 3
2.2.4 Other Publications

SIMNET CVCC Analysis of Simulated SINCGARS Communications in the SIMNET CVCC Company-Level I
Experiments: Ft. Knox Close Combat Tesibed, January-May, 1990, B BN Report No. 7690 (May 1991).

SIMNET CVCC Simulation of the SINCGARS Radio System Software Design Document, BBN Report No. 3
7632 (July 1991).

SIMNET Simulation of Radio Communication: A Tesited for Investigating Combat Vehicle C31 Technology,
BBN Report No. 7352 July 1990); (includes Appendix C: Radio Performance Monitor). U
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I3. CSCI DESIGN

3.1 CSCI Overview

The Radio Performance Monitor (Radmon) CSCI is used to monitor and analyze the
performance of the SINCGARS radio simulation for SIMNET. Radmon monitors traffic
on the simulation network and records information broadcast by the SINCGARS radio
simulator hosts concerning every important state change of every simulated radio. Radmon
maintains a running history of all state changes for each radio.

IThe information that Radmon records can be saved in a file and subsequently restored from
that file. Radmon allows the user to browse through recorded data to examine interactions
in detail. The recorded data can also be summarized to show channel utilization, radioIutilization, and other statistics of radio activity.

The collected information can be presented in several ways:

• A stripchart display shows the activity of radios as a function of time.

* A connectivity map shows the communication paths that are usable.

" A status display shows the detailed state of individual radios.

The Radmon CSCI interfaces externally to the SINCGARS radio simulation hosts. These
simulation hosts monitor the position of various knobs and buttons on simulated radios and
broadcasts "transmitter PDUs" reflecting the state information about each radio. They also
monitor "vehicle appearance PDUs" broadcast by vehicle simulators to determine the
position of the vehicles and hence the radios in those vehicles. The radio simulation host
broadcasts a "receiver PDU" each time the signal a radio is receiving changes. The
Radmon CSCI records information broadcast by the radio simulator hosts.

Radmon is an X-windows application using the Motif toolkit. The content and layout of
the user interface is specified using Motif UIL (User Interface Language). An X-windows
resource file specifies details of the interface such as button labels. In addition to X-
windows events, Radmon uses the UNIX alarm clock signal to periodically wake up and
process PDUs received from the simulation network.

I3
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3.1.1 CSCI Architecture 3
Radmon functionality can be broken down into four top-level CSCs, shown in Figure 3-1:

* Top-Level Radio Monitor Software i
" Data Acquisition 1
* Graphical User Interface (GUI)

* Utilities 3

Network Performance
Monitor CSCI

I I
Top Level Radmon Data Acquisition Graphical User Utilities

Software CSC CSC Interface CSC CSC

I
Figure 3-1. Radmon CSCI Structure

The Top Level Radmon Software CSC provides the program entry point, and the main
simulation loop is found here. This CSC initializes tune and state routines and the network
interface; it also invokes routines to select the mode, and timer routines to update the map
display and generate vehicle and radio names. It consists of two second-level CSCs:
Radmon and Display. I
The Data Acquisition (DA) CSC captures the exchange of data between radio simulation
hosts. It records this exchange as a time-stamped sequence of events, which in turn serves
as raw data for the Graphical User Interface CSC. The data can be used in real time or
stored in a file and retrieved later.

The GUI CSC sorts out the raw data from the DA CSC and puts it into a format that can beused by the operator to display connectivity, specific parameters for specific radios,operating status of radios, and the activity of radios as a function of time.

The Utilities CSC provides routines used by the other CSCs. These include hash table 3
routines, routines for manipulating time lines, and routines to keep track of tunings.

I
4 1
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I3.1.2 System States and Modes

At the top level, the Radmon CSCI operates in two modes: on-line and off-line. In on-line
mode, data acquisition occurs and live data is displayed. In off-line mode, there is no real-
time data acquisition; instead, data obtained from stored files is displayed.

3.1.3 Memory and Processing Time Allocation

Memory and processing time are allocated to the Data Acquisition CSC as needed.

I5
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3.2 CSCI Design Description

3.2.1 Top-Level Radmon Software CSC

The Top Level Radmon Software CSC provides the program entry point, and the main
simulation loop is found here. This CSC initializes tune and state routines and the network
interface; it also invokes routines to select the mode, and timer routines to update the map
display and generate vehicle and radio names. It consists of two second-level CSCs: radmon

Iand display, as illustrated in Figure 3.2. 1- 1.

Top Level Radmon
Software CSC

'1 I

Radmon Display
CSC CSC I

I
Figure 3.2.1-1. Top-Level Radmon Software CSC

6U
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3.2.1.1 Radmon CSC

The Radmon CSC provides the program entry point, and the main simulation loop is found
here. This CSC initializes tune and state routines and the network interface; it also invokes
routines to select the mode, update the map display, generate vehicle and radio names. The
Radmon CSC is comprised of the CSUs shown in Figure 3.2.1.1-1.

Radmon
CSC

Initialization
Timer
ModeMiscellaneous (TBD)

Figure 3.2.1.1-1. Top Level Software-Radmon CSC Structure

Initialization CSU

The Initialization CSU consists of routines that initialize the Radmon CSC.

main

main provides the program entry point for the CSCI, and the main loop is executed here. It
announces the program name, sets up the system to catch normal termination signals,
processes command and line arguments, debugs the system as necessary, and initializes the
display, tune and state routines, and the network interface. Its call is int main (argc, argv).

B PrmtrParametersI

Parameter Type Where Typedef Declared
aroc int ' See Appendix.pa ointer to char See Appendix.

r [ Return Values I

Return Value IType R

0 int
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CallsI
Function Where Described
display int(arcp, arqv) display.c
htRepenish) hTablexc
ht~relnis() hTable.c
lnitSImNetwork() net.c
netReplenish() net-c
resetTimef) radmon.c
Onlineg radmon.c
pint bannerfl radmon.c
stateReplenishFreeListo radmon.c
state MR()O state.c
tlReplenishfreel-istg timeline.c
tuneReplenishFreeList() tunexc
tune initoI tune.c

Init Vehicle

InitVehicle initializes a vehicle table entry. It is called as net-vehicles grows to initialize new
entries. The function call is void InitVehicle(vp, vidx).

ParametersI
Parameter Type Where Typedef Declared
vp IVehicleinfoP ISee Appendix.

vidx int See Appendix.

1state findst aec

set identiication label3

set~identification-label sets the identification label widget to identify the data currently being
presented. This may be data from a file or it may be on-line currently being acquired from the

simulation network. The function call is void set~identificationjlabelO).

ff~untionCalls
Fco IWhere DescribedIset widaet label va-alist) status.r

8
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1 DestroyEverything

DestroyEverything calls all the destroy routines to release all the resources associated with the
current data. The function call is void DestroyEverythingo.

Calls
Function Where Described
DestroyVehicfes() radmon.c
state destroy() state.c
traff ic destroy() traff ic.c _ _ _ _ _ _ _ _ _ _

tune destroyg tune.c
display-deselect() display.c
mna d-estrYo map.c

net destroy() net.c

DestroyWidget

Destroy Widget destroys a widget, insuring that the widget exists and that the point is nullifiedI afterward. The function call is void Destroy Widget(wp).

Parameter Type PaaeesIWhere T pedef Declared
WP w pinter to Wi etI See Appendix.

3 Destroy Vehicles

Destroy Vehicles reinitializes the net~vehicles to its initial state, and resources are released. The3 function call is void DestroyVehicleso.

Calls
IFunction I Where DescribedUDestro Widoet Lradmon.c
tlFreerpI timeline.c

U 9
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resetRadios3

resetRadios discards state information for all radios. The radios are otherwise retained. The
function call is void resetRadiosO.

Calls
Function Where Described

InetChangeState(rp, st, Ttimestamp) net-c I
tIFree() timeline.c

vehicle-name

vehicle_name generates a vehicle name. A vehicle is named <battalion><company><bunper>
if that information is known; otherwise, it is named with its vehicle ID. The function call is
char *vehicle-name(vp) 5

Return Values
Return Value I Type Meaning U

buf char Vehicle name

radio-name3

radiojiame generates the name of a radio. A radio is named <vehicle name>/[AfB] depending
on whether this is the first or second radio in the vehicle. The function call is char
*radio-name(rp).3

EParameter TyePrmtr Where Typedef Declared
rpIRadioinfoP ISee Apoendix.

Return Values
(Return Value IType I Meaning
[buf Ichar IRadio name

CallsI
[Function I Where Described
[vehicle namevpI radmonxc

10
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state radio name

state_radioname generates the name of the radio which is transmitting in a particular state.
' The function call is char *state_radio_nane(st).

Parameters
Parameter Type I Where Typedef Declared
St ISTATEP I rSee Appendix.I

Return Values
Return Value Type I Meanina
radio name(netradios[st- char Radio name
>st transmitter]I

* lCalls
Function I Where Described
radio name(rp) I radmon.c

printbanner

printbanner prints the banner:

SINCGARS RadioMonitor
- %s

BBN Systems and Technologies Corporation
Cambridge, MA, 02138

The function call is void printbannerO.

Timer CSU

The Timer CSU consists of routines that update displays and control processing intervals.

slowperiodic

slow-periodic is a timer routine to update things such as the various displays about every
second. It also replenishes resources used by AST level code. The function call is void
slow-periodico.

* 11
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CallsI
Function Where Described
htReplenish() hTable.c
map advance...display(upjo, max-.advance, map.c
if frozen)_________________ ____

netRepienish net.c
EnablePeriodic() radmon.c
TimeoutRadios() radrnon.c
TimeoutVehicies() radmon.c
stateReptenishFreeList() state.c
state update() state.c
tIRepIenishFreeListo timeline.c
IUpdateRadioTraffic() traff ic.c
tune Replenish Freel-isto tune.c3

medium periodicI

medium...periadic is a timer routine called every 1/4 second to advance the map display. The

function call is void mediuni..jeriodico.

EnablePeriodicI

EnablePeriodic turns the fast periodic processing back on. The function call is voidEnabl~eridicI
EnsablePeriodic

DisablePeriodic: turns the fast periodic processing off. The function call is void
DisablePeriodico.I

fastperiodicU

fast-periodic is invoked frequently via an alarm clock signal to process incoming PDUs. The
function call is void fast...periodico.I

Calls3
Function Where Described
ReadPDUsf) net.cI
EnablePeriodicO radmon.c3

12
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resetTime

I reset~ine resets the simulation clock time to zero. The function call is resetTimeO.

I Mode CSU

Offline

Offline performs various actions to switch the monitor from online mode to offine mode. The

function call is void Off lineo.

Calls
Funct ion Where Described
map-reset() ffiap.c
set identification IabekL() radmon.c
traffic resetg traffic.c

I Online

Online performs various actions to switch the monitor from off line mode to online mode. The
function call is void Onlineo.

Calls
Funet ion Where Described
map-reset() mapnc
netoeteaddr() net.c

set identification-labelO radmon.c

1 Miscellaneous-CS U catego ry to be determined

TimeoutRadios

TmueoutRadios marks radios for which no transmnitter PDU has been received for 12 seconds
as non-existent. T7he function call is void TirneoutRadioso.

Calls__ _ _ _ _ _ _ _ _ _

EFunctic n I Where Described
netChanaStatef, St. timestamp net.cI

13



I
BBN Report No. 7628 BBN Systems and Technologies I

!
TimeoutVehicles

TimeoutVehicles marks vehicles for which no appearance PDU has been received for 12
seconds as non-existent. The function call is void TimeoutVehicleso.

Calls I
Function = Where Described I
map_vehicle vanished(vpl I map.c

exitgracefully I

exit.gracefully cleans up the screen before exiting. The function call is void exitgracefullyo.

3.2.1.2 Display CSC 3
The Display CSC contains routines related to the top-level display widgets. It is comprised of
three CSUs, shown in Figure 3.2.1.2-1.

I
Display
CSC I

Initialization
Callback
User Interface

Figure 3.2.1.2.1. Top Level Software-Display CSC Structure I

I
I
I
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1Initialization CSU

function descend

function_descend descends through selected buttons of the button list tree applying fn to the
button lists. The function call is void function-escend(fbc, fn).

I Parameters
Parameter Type Where Typedef Declared
fbc FUNCTION_ BUTTON- See Appendix.

CLOSUREP

fn void See Appendix.

create function items

createfunctionitems constructs a resource list and retrieves the label strings to be put on the
buttons. It then constructs the item lists for the button lists and recursively does the same for
sub-function button lists. The function call is void create_functionitems(w, fbc).

Parameters
Parameter Type Where Typedef Declared
w Widget See Appendix.
fbc FUNCTION_BUTTONCLOSU See Appendix.

REP

NameToWidget

NameToWidget gets a widget id for the named child of a widget. It checks for failure and
i aborts. The function call is Widget NameToWidget(parent, name).

Parameters
Parameter Type Where Typedef Declared
parent Widget See Appendix.
name pointer to char See Appendix.

IlReturn Values
(Return Value TypeS widoet IWidget

15



BBN Report No. 7628 BBN Systems and Technologies

CvtStringToWidget3

CvtStringToWidget is a resource converter from string to widget, where the string ;.s the name
of the widget relative to the parent. The function call is void CvtStringToWidget (args, nargs,
frornVal, toVal).

Parameter TypePaaetr Where Typedef Declared
arcs XrrnValuePtr See Appendix.
nargs Ipointer to int See Appendix.
fromnVal j rmValuePtr
______________ XrmnVaiueft___________

CallsI
Function IWhere Described
NameToWidoet t disDlaV.cj3

CvtStringToString~toR3

CvtS tringToString~toR converts a string to a co.-npound converting Na to separators. The
function call is void CvtStringToXmStringLtoR (args, nargs, fromnVal, toVal).

Parameter ITyDCparmtr Where Typedef Declared
args JXrmValuePir See Appendix.
naros _ pointer to it See Appendix.

_ _ _ _ _ __~a _ _ __kj~ SeIpedx

roVal j rmValuePtr See Appendix.

CvtStringToColor
CvtStringToColor converts a string to an XColor. The function call is void CvtScringToColor

(args, nargs, frorVal, toVal).

Parameter TypePaaetr Where Tybedof Declared
aros XrniVakuePtr See Appendix.
naras -pointer to int See Appendix.
____ ____ ___ _____________ See __Appendix.

roVal XrmVakuePtr See Appendix. 7

16
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1 display mnit
displayjinit initializes lots of display stuff and creates most of the widget tree. The function call
is void displayinit(argcp, argv).

ParametersIParameter Type Where Typedef Declared
arqcp Ipointer to int ISee Appendix.
arg( array of pinter to char See Appendix.

Calls

Fu nct ion Where Described

create function items(w, fbc) display.c
NameToWidget(parent. name) display.c

fileReoisterNames() file.c

filelnitWidcjetsO file.c
mapRenisterNames() map.c

maPlnitWidQets() map.c

stateReoisterNames() state.c
state InitWidgetsO state.c

traff icRecisterNames() traff ic.c
trafficlnitWidcpetsOI traff ic.c

I Callback CSU

The Callback CSU consists of functions that activate callbacks for various buttons.

quit callback
quit.-callback activates the callback for the quit button and exits the program. The function call
is void quit..callback(w).

Parameters
!Parameter =T Tpe I Where Typedef Declared

IWIWidoet See Appendix.

I F~uCalls
Fnction [ Where Described

I exit aracefully radmon.c

17
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dump callback I
dumpcallback activates the callback for the dump button and dumps the widget tree to stdout

for debugging. The function call is void dump-callback(w).

Parameters
arameter I Type, Where Typedef Declared

Wideet See Appendix.

Calls U
Function Where Described
EnablePeriodic, radmon.c
Disable Periodico radmon.c

reset callback I
resetcallback activates the callback for the reset button. It returns to online mode if necessary
and deletes all recorded data. The function call is void reset_callback(w).

Parameter I Type I Where Typedef Declared
w Widget I See Appendix. II

Calls
Function Where Described
map reset) map.c
DrainPDUsO net.c
EnablePenodic() radmon.c
DisablePenodic() radmon.c
resetTime() radmon.c
DestroyEveythingO radmon.c
Onlinef) radmon.c
resetRadiosO radmon.c
traffic reseto traffic.

I
I
!
I
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3 functi on-call back

function~callback activates the callback for the function button list. If the selected function has
sub-functions, the current sub-function widgets are unmanaged. The sub-function widget is
activated and any previously active sub-sub-function widgets are reactivated. T7hen the
function attached to the button is executed. The function call is void functioncallback(w, fbc,3 cback).

____________________Parameters

Parameter Type Where Typedef Declared
w Widget See Appendix.
fbc FUNCTIONBUTTONCLOSU See Appendix.

___ ___ ___ ___ ___ __ REP _ _ _ _ _ _ _ _ _ _ _

cbckpointer to XMButtonL See Appendix.
______________________ CallbackStnuct______________

1 Calls
Functio Where Described

Ifnction descend dis Ia .c

I1
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User Interface CSU 3
The User Interface CSU consists of routines that control the user interface. I
display deselect

displaydeselect deselects the selected button, if any. The function call is voidI
display-deselectO. U
clipResize

cipResize resizes the callback for the clipping widget of the generalarea-widget. It attempts I
to make the width of the Pack widget track the clipping widget There are scenarios in which
this can fail. It's not clear if these failures can be corrected given the way the X toolkit
behaves. The function call is void cipResize(w, data, cback).

Parameter Type Parameters Where Typedef Declared .
w Widget See A endix.
data , ,caddr t See Appendix.
cback XmAnyCallbackStruct See Appendix.

Dispatch I

Dispatch disposes of all X events. The function call is void Dispatcho. 3
3.2.2 Data Acquisition CSC I
This CSC monitors transmitter and receiver PDUs broadcast by the radio simulation hosts and
the vehicle appearance PDUs broadcast by vehicle and radio simulation hosts. As each PDU is
received, the state of the affected radio or radios is changed. A radio's state includes the
following information:

* Tuning 3
" Status (non-existent, inactive, inoperative, receiving, not-receiving, transmitting)

• Speaker (if status equals transmitting)

" Antenna height

* Received power (if receiving or not-receiving)

2
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j * Who is transmitting (if receiving or not-receiving)

I0 Geographic position

Tenew state is found in or entered into a hash table and the pointer to that hash table entry,
along with the time at which the PDU was received, is appended to the timeline for that radio.
A separate timeline is maintained for each radio. As new radios appear on the network, new

teins are created. All timelines are maintained in main memory. The timelines comprise
the raw data from which radmon generates various displays.

The Data Acquisition consists of two CSUs-File and Net-as shown in Figure 3.2.2- 1.

I Data Acquisition

csc

File
* Net

I Figure 3.2.2-1. Data Acquisition CSC Structure

3.2.2.1 File CSU

The File CSU consists of routines for reading and writing files.

I file ok

file _ok is the file selection callback. It applies fileio~function to the selected file name. The

function call is void file-..ok(w, data, cback).

Parameter Type PaaeesWhere Typedef Declared
w Widaet See Appendix.
data caddr t See Appendix.
cback pointer to See Appendix.

______________________XMSelectionBoxCallbackStruct______________
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filepopup 5
filepopup pops up a widget on top of other widgets. The function call is void file-.popup(w).

___ ParametersI
Parameter IType Where Typedef Declared
w Widget I See Appendix. 3

file-error I

file-error pops up an error message for a file io operation. The hinction call is void
fileerror(fmt, arg).

ParametersI

Parameter Type Where Ty edef Declared
fret pointer to char See Appendix.

pointer to char I See Appendix. I

Calls
F ction , Where Described

file.c

I
file flush

fileflush brings the display up to date before continuing with the file operation. The function 3
call is void file_flusho.

I
file inform

fileinform pops up the file progress widget containing the specified message and initializes the 3
scale widget. The function call is void filejnform(fret, arg, maximum).

Parameters
Parameter Type Where Typedef Declared
fmt pointer to char See Appendix.
arc I pointer to char See Appendix.
maximum int See Appendix.

I
U

22
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1 Calls
Function Where Described

I file -flush ile.cIfile o up file.c

H file inform end

file-inorzr~end pops down the file-infomiwidget. The function call is void
file_informjendO.

file gets

3 ~fle-.gets does fgets on the input file and count lines and updates the fileoinormwidget as
reading progresses. The function call is char *file-gets(buf, size, f).

* _ _ _ _ Parameters __

Parameter Type Where Typedef Declared
buf pointer to char See Appendix.
size int See Appendix.
f pointer to FILE See Appendix.

___________________ ReturnValues__________
Return Value IType
~NULL char________

buf char _____________

file-count

file._count increments the lines which have been written to the output file and updates the3 file-inform-widget to indicate progress. The function call is void file-count(n).

ParametersI IParameter IType I Where Typedef DeclaredI
n I it See Appendix.
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I
file write file

file_write_file is a file_iojunction to write a radmon file. The selected file name is massaged
to add a .radmon extension if necessary, the file is opened and the various parts of the file
written. The function call is void file_writejfile(filename).

Parameters
Parameter I Type I Where Typedef Declared
filename pointer to char See Appendix.

Calls 3
Function Where Described
file .error fmt aa) file.c
file informtfmt, arg, maximum) file.c
file inform endO file.c I
file.count() file.c
net count file(f) net.c
net write file(f) net.c
DisablePenodicO radmon.c
state count file( state.c
state write file(f) state.c
tune count fileO tune.c
tune write file(f) tune.c I
file-write 3
file-write activates the callback for the "write" button. It pops up a file selection widget to
select a filename, and the file io_function is set to filewritefile. The function call is void
filewrite() 3

Calls
SFu n ctio I Where Described I

uile,,popup w) I rfile.c I
file read file

file-read-file is a fe io function to read a radmon fie. The selected file is opened and the I
various parts of the file read. A failure deletes all the information read and operation reverts to
on-line mode. The function call is void file_read-file(filename). 3

I
24 I
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1f' filenam e Pinter to char See A endix.

Calls
Function Where Described
file error(fmt, arm) file.c
file inform(fmnt, amg, maximum) fiiexc
file inform end() file.cUfile-gets(buf. size, f) file.c
net read file(t, version) net.c
DrainPDUs() fet.c
DisablePeriodic() radmon.c
Destroy Everything() radmon.c
Off line() radmonxc
Onlineg radmon.c
state__ __ _ __ __ _ read_________ersion)______

tate read file(f, version) tate.c

file read

I file_read activates the callback for the "read" button. It pops up a file selection widget to select
a filename, and the fileiojfunction is set to file-read-file. The function call is void
file~eado.

Calls _ _ _ _ _ _ _ _ _ _ _I IFunction IWhere Described
f iI e oupw I filexc

ilelnit Widgets

filelnitWidgets gets widget IIs for file widgets. The function call is void filelnitWidgetso.

Calls_________________
Function lWhere Described
NameToWidget parent, name) dispIay.c

3.2.1.2 Net CSU

The Net CSU contains routines that manage the interface between the radio monitor and the
simulation Ethernet.

25
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InitSimNetwork 3
InitSimNetwork initializes processing of Ethernet communications. It opens and initializes the
network interface, obtains the network address, and subscribes to the simulation, data
collection, and radio protocols for the current exercise. The function call is void I
InitSimNetwork().

Calls I
Function I Where Described
htlnit(size, key) hTable.c 3
net-destroy 3
net-destroy releases net resources and reset to ground state. The function call is void
net-destroyo. 3

Calls '
Function Where Described
htInit(size, key) hTable.c
htFree(ht) hTable.c

VehiclelDtolndex 3
VehiclelDtoIndex converts a vehicle ID into the net_vehicles index. It looks up the vehicle id in
the vehicle id hash table and returns the value found there, if any. If the vehicle is not found,
an element of net_vehicles is allocated and entered into the hash table. The function call is int
VehiclelDtolndex(vehiclelD).

ParametersI
Parameter Type IWhere Typedef Declared
vehiclelI Vehicle lD See A pendix. 3

Return Values
Return Value Type Meaning

-1 int No entries available
vidx int Vehicle id from vehicle id hash

table

I
I
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I Calls
Function Where Described

htlnsert(ht, name, value) IhTable.cI htfind ht, name, value) hTable.c

net read file

net_read~file reads the net data from a radmon file. The net data consists of the vehicle
descriptions and the radio descriptions. The function call is char *net-readjileff, version).

I ~ ~~~~~~Parameters ____________

Parameter Type IWhere Typedef Declared
f pone to FILE See Appendix.
version in See Appendix.

I _______________________Return Values _____________

Return Value Type____________
"Premature EOF while reading char

"File /os has bad format" char _____________

"Bad vehicle ID in %>s" char _____________

"Bad radio I D in %sr char_____________

NULL__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Calls
Function Where Described
file-gets(buf, size, Q) file.c
map vehicle-appeared(vpl) map.c
map -iit radio(rp) map.c
VehiclelDtoindex(vehicleID) net.c
netReplenish() net.c
tlReadFilef. rp) Itimeline.c

net count file

1 net~count~file predicts how many lines of output will be generated when writing the net
information portion of a radruon file. The function call is mnt net~count.-file(f).
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Prmtr-IType Paaetr Where Typedef Declared
fIpinter to FILE ISee Appendix.

ValueTypeReturn Values1u

CallsI
F unction I Where Described
[tlCountFilerpI timeline.c3

net write ile
net_ rite-ffile writes the net portion of a radmon file. The function call is void
net~write- flle(f).

Parameters5
Parameter ITpe IWhere Typedef Declared

fpinter to FILE ISee A endix.

Calls
Function Where Described
tlWrfteFile(f, rp) [timelinexc
file count(n) jfilexc
vehicle nanle(vp) jradmonxc

netReplenish3

netReplenish replenishes resources to be consumed at "interrupt" level. Interrupt routines are
not permitted to mailoc mezmory, so we preallocate memory here. The function call is void
netReplenisho.

CallsI
I Function I where Described
lnitehicieyp vidx) radmon.c
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ReadPDUs

ReadPDUs reads and processes PDUs received from the simulation network. The function call
is void ReadPDUsO.

Calls
Function Where Described
ProcessVehicleAppearancePDU'pdu, net.c
timestamp)
ProcessDeactivatePDU(pdu, timestamp) net.c
ProcessStatusChanePDU(pdu_ timestamp) net.cProcessVehiceStatusPDU(pdu, timestamp) net.cProcessTransmitterPDU(du timestamp) net.c

ProcessReceiver PDU(pdu, timestamp) net.c

IDrainPDUs
DrainPDUs reads and discards all pending PDUs and eliminates old PDUs. The function call
is void DrainPDUso.

netChangeState

netChangeState records a new state for a radio. The first time a radio is mentioned, its initial
state is created and its position in the netradios vector is established. The function call is void
netChangeState(rp, st, timestamp).

I Parameters
Parameter " Type ' Where Typedef Declared
rp RadlolnfoP See Appendix.
st STATEP See Appendix.
timestamp MSEC See Appendix.

I Calls
Function Where Described
mapinit radio(rp) map.c
state find(st) state.c

I tlChangeState(rp. timestamp) timeline.c

I
I
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ProcessVehicleAppearancePDU3

Process VehicleAppearancePDU mnarks a vehicle as existing. The first time a vehicle is seen, its
position in the net~vehicles vector is established. The function call is void
Process VehicleAppearancePDU(pdu, tiniestanip).

Parameter Typ Parmeer Where Typedef DeclaredI
pdu Ipointer to Vehicle Appearanc See Appendix.

timestamp MSEC See Appendix.3

Calls 3
Function Where Described
map vehicle appearedfvpl) mpc
VehiclelDtoindex(veh~ceID) net.c -

netChangeState(rp, st, timestamp) Et.c

Procss~ectivtePD
Ile function call is void ProcessDeactivatePDU(pdu, timestamnp).3

Parameter Type PaaeesWhere Typedef Declared
pdu Ipointer to Vehicle Appearance See Appendix.

Variant
timestamo MSEC See Appendix.

IVehiclelDtoindex~vhceD e~

ProcessStatusChangePD U

The function call is void ProcessStatusChangePDU(pdu, timestamrp).

ParametersI
Parameter IType Where Typedef Declared

Spdu I pointer to Vehicle Appearance See Appendix.
IVariant I

timestamp MSEC See A eridix.
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U I CallsI
Function Where Described

IVehiclelDtoindex(vehicleID) Inet.c
netChangeStaterp st, timestamp nei.c

Process VehicleStatusPDU

The function call is void ProcessVehicleStatusPDU(pdu, timestamp).

Parameter Type PaaeesWhere Typedef Declared
Lresur pointer to Vehicle Appearance See Appendix.

tmsapMSEC See Awendix.

* Calls
Function Where Described
VehicielDtoindex vehiclelo) net.c
netChangeStaterp st, timestamp net.c

3 ProcessTransmitterPDU

ProcessTransmitterPDU updates what is known about a transmitter from a Transmitter PDU5 describing it. The function call is void ProcessTransrnitterPDU(pdu, tiniestamp).

* Parameter jType PaaeesWhere Typedef Declared
pdu jpointer to Vehicle Appearance See Appendix.

IVariant
timestamp MSEC See Appendix.

Calls
,Function Where Described
VehiclelDtoindexfvehiclelD) net.c
netChangeState(rp, st. timestamp) Inet.cU tune find(miode. frequency, hopinfo) Itune.c
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ProcessReceiverPDU

ProcessReceiverPDU updates what is known about a receiver from a Receiver PDU describing

it. The function call is void ProcessReceiverPDU(pdu, timestaxnp).

Parameter Type PaaeesIWhere Typedef Declared
pdu pointer to Vehicle Appearance See Appendix.

timestamp MSEC See A mendix.3

Calls
Function Where Described
VehiclelDtoindexfvehicleID) Inet.c
netChanaeStater, st, timestamp net.c

net geteaddr3

net-.geteaddr gets a string for our net address. T7he function call is char *net-geteddr()

Return ValuesI
Return Value I Type I Meaning
prnt eaddr Ichar IPrints network address.3

3.2.3 Graphical User Interface CSC

This CSC processes the messages captured by the Data Acquisition CSC and provides a meansI
for displaying information about them. It consists of four second-level CSCs: the
Connectivity Display CSC, Status Summary CSC, Strip Chart CSC, and Statistics Summary

CSC, as shown in Figure 3.2.3-1.
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Graphical User
Interface CSC

Connectivity Status Summary Strip Chart Statistics

Display CSC CSC CSC Summary CSC

Figure 3.2.3-1. Graphical User Interface CSC Structure

3.2.3.1 Connectivity Display CSC

The Connectivity Display CSC provides map display functions and allows the user to see
vehicles with radios and their connectivity. Vehicles are represented by rectangles and have
radio rectangles attached to either end; the color of the radio rectangle denotes whether it is
receiving, not receiving, transmitting, or doing nothing. Connectivity between pairs of radios
is represented by lightning bolts between them; the shape and color of the bolts represent the
state of connectivity. The display is updated as radios change states. It can be frozen and
stepped from one state change to the next, or stepped to the next anomalous state.

The Connectivity Display CSC is comprised of the CSUs shown in Figure 3.2.3-2.

Connectivity
Display CSC

Initialization
Drawing

Map Advancement

Selection
Map Time
Map Display/Layout

Figure 3.2.3-2. GUI-Connectivity Display CSC Structure

3
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Initialization CSU3
The Initialization, CSU contains code for initializing various elements of the Connectivity
Display such as color and map styles.

ForegroundColorDefault3

ForegroundColorDefault is an externally defined routine that returns an XColor. The call is
void ForegroundColorDefault (widget offset, val~ltr).

Parameters
Parameter IType IWhere Typedef Declared
widoet Widoet See Appendix.I
off set i mt ISee Apoendix.
valPtr XRMValuePtr See Amendix.3

BackgroundColorDefault3

BackgroundColorDefault is an externally defined routine that returns an XColor. First
)CmBackgroundColorDefault is called, and then the resultant Pixel is queried to produce an

lor. The call is void BackgroundColorDefault (widget, offset, valft).

Parameter IType Paaetr Where Typedef Declared
widget Widget See AP endix.j
offset i mt ISee Appendix.

valPtr XRMValuePtr See Appendix.

CvtStringToMapStyle

CvtStringToMapStyle is an externally defined routine tha converts map style keywords to the3
corresponding style constant Its call is void CvtStringToMapStyle (args, nargs, from to).

ParametersI
Parameter IType IWhere Typedef Declared
arc pinter to XrmValue See A nidix.
nargs w pinter to int ISee Appendix. I
frmm to Dinter to XrmValue See Appendix.
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mapRegisterNames

This function registers callbackb and other values and adds a converter for MapStyle. The
function call is void mapRegisterNames 0.

mapInitWidgets

mapInitWidgets gets widget pointers. The function call is void mapInitWidgets 0.

Calls
Function Where Described
NameToWidoet(parent, name) display.c

map_init radio

This function initializes the map information for a radio. The function call is void
map-init-radio (rp).3 Parameters
Parameter I Type I Where Typedef Declared

I t RadloinfoP See Appendix.

Function IWhere Described

state find(st) state.c

mapallocate colors

This function allocates colors for the map display. Only four writeable colors are needed, but

all colors are allocated. The function call is void map_allocatecolors 0.

mapanimationpixmap

This function creates one of eight pixmaps containing a succession of stripes in four colors
which, when animated, will appear to move north, northeast, east, southeast, etc. The
function call is Pixmap map-animationpixmap (dir, rootwindow).
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ParametersI
Parameter Type Where Typedef Declared
dir int I See Appendix. I
rootwindow Window I See Appendix. I

Return Value Type -V

p Pixmap, I
Drawing CSU

The Drawing CSU contains code for drawing and erasing lightning bolts that show
connectivity.

map boundingbox 3
This function updates an area that needs to be redrawn by erasing a lightning bolt. The area is
simply the bounding rectangle covering all bolts which have been erased.

The function call is void map-bounding-box (pts, npts). I

Parameters
Parameter Type I Where Typedef Declared
pts ,.pointer to register XPoint , See Appendix. I
npts int See Appendix.

mapdraw bolt I
This function draws a lightning bolt between two radios according to indicated connectivity
types. The shape of the bolt has already been determined by the caller (see I
map-shapeof.types). The function call is Boolean ap-draw-bolt (dpy, wind, rpl, rp2,type l, type2, shape, mode).

Parameters
Parameter eTyp Where Typedef Declared
dDy pointer to Display See Appendix.
wind Window See Appendix.
rl. rp2 RadiointoP See Appendix.
type1, type2 uns __ned char__ See Appendix.I
shape unsigned char See Appendix.

I
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Imode IDRAW +MODE I map.c

Return Values
Return Value Type Meaning
False Boolean nothing to do; omit small

separations
True Boolean

r Calls
Function Where Describedmap bounding box(pts, npts) map.c
map style of type(type) map.c
maD 0c of type(type, lesser type, .cpl, acp2) map.c

mapresetpending draw

This function resets the map-pendingjdraw information to empty. The function call is void
map-reseLpending-draw 0.

mapdraw

This function draws bolts on the map. This procedure can be interrupted by pending events,
so the state is kept in map.pendingdraw.

The procedure is as follows: For every pair of selected radios, connectivity types are examined
to determine a drawing mode. If the types are marked as new, the mode is drawmode_force.
If there is a non-empty box, the drawing mode is draw_mode-box. Otherwise nothing is
drawn. In this last case, the pair is examined further to determine if the bolt requires animation
in order to maintain the map-some-animated flag; otherwise this flag is maintained as a side-
effect of redrawing the bolt.

If the bolt is to be drawn, its shape is determined and the bolt is drawn using map-drawbolt.
The type and shape are recorded in the connectivity arrays.

After all bolts have been (re)drawn, color-map animation is started if necessary.

The function call is void map-draw 0.

Calls
Function FWhere Described
map -style of type(type) map.c
mapshape of types(typel, type2) map.c
mapdrawbolt(dpy, wind, tpl, rp2, type1, map.c
type2, shape, mode)
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map start draw I
This function resets map-pending-lraw state and starts drawing. The function call is void 3
mapstartdrawO.

Calls I
Function = Where Described
mal draw( map .c

maperase 3
This routine is similar to map-draw except that bolts are erased according to their current shape
instead of being drawn in their new shape. Erasure occurs in anticipation of a subsequent
draw. Thus if the draw operation will completely cover the current bolt, no erasure is I
necessary. This is an important optimization because the shape being erased is frequently
covered by the shape being drawn, and if the erasure is done it forces redrawing of all the bolts
which intersect the erased bolt.

As bolts are erased, the area erased is accumulated to determine which bolts will need to be
redrawn. 3
The rules about which shapes cover which other shapes are:

1. Every shape covers itself.

2. Everything covers the invisible shape.

3. The invisible shape covers nothing but itself. I
4. The blunt-shape and sharp-blunt shapes cover the sharp-sharp and bluntblunt

shapes. I
5. The sharpsharp and bluntblunt shapes cover each other.

The function call is void maperase 0. I

Calls I
Function Where Described
map style-of-type(te) map.c
map shape of types(typel , type2) map C I
mapdrawbot(dpy, wind, repi, rp2, type1, map.c
type2, shape, mode)
map start drawo map.c 3
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map start erase

This function resets znap...pendingjlraw and starts erasing. The function call is
map..starterase 0.

CallsI IFunction IWhere Described
map-eraseO map.c

map expose

I If a map-draw operation is in progress, it is cancelled. If a map...erase operation is in progress,
it is left alone. Then the exposed area is added to the map-pending..draw area. If a map-emse
operation is not in progress, a nmap-draw is started.

The function call is void map-expose (w, a, callback).

I ~ ~~~~~~Parameters ____________

Parameter IType Where Typedef Declared
WWidget See Appendix.

lacaddr t See Appendix.
back pointer to XMDrawingArea See Appendix.

ICallbackStnuct ____________

Calls
Frnunction I here Described

ma start drawO map.c

1 map style of type

This routine converts a connectivity type to a lightning bolt style. The default bolt shape is
unconnected-style. The function call is MapStyle map-.style...of-type (type).

Parameters
Parameter =UTpe I Where TMedal! Declared
type Iunsioned char ISee Appendix.
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_______________ Return Values________
Return Value Type___ ________

untuned style MapStyle _____________

tuned- tle -MapStyle_____________

unconnected style MapStyle_____________
connected style MapStyle_____________
conflict stle IMae~tyle ____________

receiving style IMapStyle ____________

mnap shape of types

This function returns the appropriate bolt shape for the connectivity types between a pair of
radios. The function call is unsigned char map..shapeofjtypes. (type 1, type2).I

I____________________Parameters ____________

Parameter Type IWhere Typedef Declared
typel junsioned char I See Appendix.
tyoe2 Junsigned char ISee Appendix.I

Return Value TypeReunVls
MAP_SHAPE_SHARP_ unsigned char
SHARP
MAP_SHAPESHARP_ unsigned char
BLUNT__ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

MAPSHAPEBLUNT_ unsigned char
SHARfP _________

MAP_SHAPEBLUNT_ unsigned char

IBLUNI
map-gc of type

This function converts the connectivity types between two radios to the graphics contexts for
filling the two halves of a lightning bolt. The function call is void mnap-gcofstype (type,
lesserj-ype, gcp 1, gcp2).3

Parameter Type PaaeesWhere Typedef Declared
type Iunsigned char See Appendix.
lesser type Iunsigned char ISee Appendix.

I acl c--pinter to GC See Appendix.
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I
mapsetconnectivity

IThis function sets the connectivity of "rpl" from the "idx" transmitter to "new_connectivity".
It filters out redundant connectivity changes and marks the connectivity as "connew". It then
returns bits indicating what kind of changes occurred. The function call is int
map-set-connectivity (rpI, idx, newconnectivity).

I ___Parameters___

Parameter Type Where Typedef Declared
rp RadiolnfoP See Appendix.
idx int See Appendix.
new connectivity unsioned char See Appendix.

_____________Return Values ____________

Return Value Type Meaning
4 int MAP BECAME DIFFERENT
2 int MAPBECAMENOT

ANOMALOUS
1 int MAPBECAME_ANOMALOUSI 0 int__ _ _ _ _ _ _ _ _ _ _ _

Imapcolor animate

This is an interval timer callback for doing color-map animation. It switches the colors for the
animated lightning bolts to the next phase. The timer is restarted if there are still some animated
bolts present; otherwise, the animation stops. The function call is void map-coloranimate O.

Map Advancement CSU

mapinput

This function is the input callback for vehicle boxes. Input processing is only performed to
permit a vehicle box to be dragged to a new location. The function call is void mapinput (w,vp, event).

Parameters
Parameter Type Where Typedef Declared
w Widget See Appendix.

Ivp VehiclelnfoP See Appendix.
event pointer to XEvent See Appendix.

I
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Calls I
Function Where Described
map color radio(rp) map.c
map color vehicle(vp) map.c
map display move(visible, x, y) map.c

I
mapstep

This is the callback function for activating the step button. It calls map.advance to advance one
step. The function call is void map-step 0.

SCalls I
Function Where Described
mapadvance(upjo, advancemode, map.c
max advance) . ...
traffic set cursor time(time) traffic.c I
map_step toanomal y

This callback function activates the anomaly button. It calls map-advance to advance to the i
next anomaly. The function call is void map.step-to.anomaly 0.

Calls
Function Where Described
map_,advance(upjo, advance-mode, map.c
max advance)traffic set cursor time(time) trafflc.c

map_freeze 3
This is the callback function for activating the freeze button. It desensitizes the freeze button
and sensitizes the unfreeze, step, and anomaly buttons. It also allows input to the time widget.
If the traffic display is already frozen and has a valid cursor, the map time is advanced to the
traffic cursor time. Otherwise the traffic cursor time is set to the map time. The function call is
void mapfreeze 0.

I
I
I
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ICalls
Function Where Described
mapadvance(upto, advance_mode, map.c
max advance)
traffic set cursortime(time) traffic.c
traffic cursor time(p) traffic.c

Imapunfreeze
This is the callback function for activating the unfreeze button. It desensitizes the step,
anomaly, and unfreeze widgets, sensitizes the freeze button, and disables input to the time
widget. The map time is advanced to the current time. The function call is void map-unfreeze

i Calls
Function Where Described
mapadvance(upjo, advance-mode, map.c
max advance)

I
mapreset

This function resets the map. It is called when a new set of data is started (either read from a
file or when the user restarts on-line collection). The function call is void mapreset 0.

i Calls
Function Where Described
map.unfreeze) map.c
map set time(t) map.c
mapinit radio(rp) map.c
map freeze0 I map.c

mapradio transmit time

This function finds the latest time before the indicated time when the radio transmitted. The
function call is MSEC mapjradio-transmittime (rp, when).

Parameters
Parameter Type Where Typedef Declared
rp RadioinfoP See Appendix.
when MSEC See Appendix.
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Return Values U
Return Value Type

0 MSEC I
tie->tle when MSEC

Calls
Function Where Described
tlPrev(tlsp, tiep) ' timeline.c
tiFind(rp, when, tisp, tlep) timeline.c 5

mapset radio time I
map-setjradio-time sets the pointer into a radio's data to the location corresponding to the
specified time. The function call is void mapsetradio_dine (rp, when). 5

Parameters
Parameter Type PWhere Typedef Declared I
Er RadioinfoP I See Appendix.
when MSEC See Appendix.

Function Where Described
state find(st) state.c
tlFind(rp, when, tlse, tlep) timeline.c I
mapadvance

mapadvance advances the map display one step. First it finds which radio has the earliest
next state. If this state has a new tuning, it changes all connectivity to either contuned or
conjuntuned, depending on whether the other radio is tuned the same or not. 3
Next we consider whether the state transition is the initiation or termination of transmission or
reception. In each case, we update the connectivity accordingly. A complication is necessary
due to the possibility that PDU transmission delays allow cause and effect to be reversed; the I
beginning of transmission may follow the beginning of reception. This is resolved by
examining the following state of affected radios to avoid false indications of lack of
connectivity. 3

I
I
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Start of Transmission: Scan all receivers tuned to this frequency. A receiver which is tuned
the same as the transmitter should be receiving from that transmitter or should be doing so in
the next state. If it is not, then there is either a conflict or a lack of connectivity. A conflict is
indicated when the receiver is busy receiving from a different transmitter or is itself
transmitting. These two connectivity changes are made now; otherwise, we wait until the nextstate when the onset of reception will be recorded.

Start of Recepion: When a receiver begins receiving from a transmitter, the connectivity
becomes conreceiving.

End of Transmission: Nothing is done on this transition. All the work is done at the end of
reception at the receivers.

End of Reception: Reception can cease due to four causes: end of transmission, loss of
signal, reception of a stronger signal (SC mode only), or start of transmission by the receiver
(double push-to-talk). End of transmission is determined by examining the state of the
transmitter (or its next state) to see if it is still transmitting on the same frequency. If not, then
this is a normal end of reception and the connectivity is marked conconnected. If the
transmitter is still transmitting, then the next state of the receiver is examined. If that state is
only a short time in the future and is STTRANSMITING or STRECEIVING, then theconnectivity becomes conconflict. Otherwise, the connectivity becomes con_unconnected

The function call is void map-advance (up_to, advance_mode, maxadvance).

IParameters
Parameter Type Where Typedef Declared
up-to MSEC See Apendix.
advance mode MAP ADVANCE MODE map.c
max advance MSEC See Appendix.

Calls
Function Where Described
map set radio -.time(rp, when) map.c
map displayO map.c
map set time(t) map.c
map-update 0  map.c
map-set-connectivity(rp1, idx, map.c
new connectivity)
mapradio transmit time(rp, when) map.c
map more radios 0  map.c

Imapadvancedisplay
This function provides the public interface to map-advance. The function call is void
map.advance-.display (up-to, maxadvance, if frozen).
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Parameters
Parameter Type Where Typedet Declared

up-to IMSEC ISee Appendix.
max advance MSEC See Appendix.

Lif frozen IBoolean ISee Appendix.

Calls
Function Where Described
map- displavg malD.cI
mapadvance(up to, advance_mode, map.c
max advance)

map vehicle vanished3

rnap,.yehicle_vanished marks the vehicle as needing recoloring. The function call is void
map-vehice-vanished (vp 1).

I Parameter IType Paaetr Where Typedef Declared I
vp1 VehicleinfoP ISee Appendix.
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Selection CSU

mapselect

This is the callback function for selecting radios to show on the connectivity map. The
principal function is to set the r-map.selected boolean for every radio which is selected and to
clear the boolean for every radio not selected. The manual placement of the vehicle of newly
selected radios is cancelled and vehicle recoloring is scheduled as necessary.
map.moreradios is called to schedule the map--display.

5The function call is void map-select (w, a, cback).

I Parameters

Parameter Type P Where Typedef Declared
w Widget See Appendix.
a caddr"t See Appendix.
cback pointer to XMListCallbackStruct See Appendix.

Function C Where Described
map more radios{ map.c5
Map Time CSU

maptime callback

This is the callback function for typing in a new map time. The text of the time widget is
parsed into a new time and the map display advanced to that time. If the time cannot be parsed,
the time is reset to the current map time. The function call is void map-timecallback (w, a,3 cback).

I Parameters
Parameter Type Where Typedef Declared
w Widget See A pendix.
a caddr t See Appendix.Scback pointer to XMListCallbackStruct See Appendix.

Calls
FunctIon Where Described
map-advance(upto, advance-mode, map.c
max advance)
map set.time(t) map.c
traffic set cursor time traffic.c

I
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map set time

map...se-time changes the value displayed in the mapjtme~widget. The function call is void
map...set-time (t).

Parameters
IParameter I Type I Where Typedef Declared
it IMSEC ISee Appendix.I

Map Display/Layout CSU

map close3

The map-..widget is removed from the screen (unmanaged). The function call is void
mapslose ().

map display3

This function displays the map. First the map-widget is created, if necessary. Then new radio
selection buttons are created, if necessary. Then new vehicle widgets are created, if necessary.
Then vehicle widgets are renianaged as necessary. The map is remeasured and re-layed out.
Then the map-widget is managed if it is not already on the screen; otherwise, it is redrawn if
any of the preceding operations require it. The map is forced into the frozen state in offline

mode. The function call is void map-iisplay 0.

Calls3
Function Where Described
map freeze(I mnap-c
mav- create- widaet() mao.c
map -create- vehicle -widpet(vp) mnap.c
map remnanaae vehiclefvp) rnamc
map -measuref) Map-c
map lavoutfl map.c
map- create radio bujttons() rap.c

Imap recolor() rap.c

map display move

This function updates the position of a vehicle outline box while dragging the vehicle around.
The function call is void map jlisplay..move (visible, x, y).
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i Parameters
Parameter Type Where Typedef Declared
visible Boolean I See Appendix.
x, y Position See Appendix.

3 mapupdate

This function updates the map display to reflect its new state. It recolors everything and starts
erasing bolts. The function call is void map-update 0.

Calls
Function Where Described
map recolorO map.c

Imap -reset-pendin, -draw() map.cI I mat start erc.' e0  _ _map_ _

3 map vehicle moved

This function schedules a apdisplay operation for ten seconds fiom now, if there is not
already a map-display pending. The function call is void mapvehiclemoved (vp).

ParametersIl i Parameter IType I Where Typedef Declared
vp VehiclelnfoP See Appendix.a
mapmore radios

5This function schedules a map-display operation for 50 milliseconds from now if there is not
already one scheduled. If a later map-display is scheduled, it is cancelled. The function call is
void map...moreradios 0.

mapdestroy

map-destroy destroys the radio selection buttons and removes the map display from the screen.3 The function call is void map-destroy 0.
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ma p create widget3

This function creates the map widget and initializes things. The function call is void
mapsreate..yidget 0.

Calls
Function Where Described
NameTo~l~et(parent, name) display.c
map reslze(w) map.c
mao-untreeze() Map.c
map allocate colorso map.c
map-animation-pixmap(dir, rootwindow) map.c
map set ime(t) map.c

map create radio buttons

This function creates selection buttons for radios which have recently appeared. The functionI
call is void mapscreate_radiojbuttons 0. 3

Calls
Function I Where Described

radio-namerpI radmonxc

map create vehic e-widgetS

This function creates the widget for a vehicle. The various widget ids are recorded in the
vehicle or radio structures. Event handlers are added for dragging the widgets around. The
radios are initially unselected. The function call is void mapsreate-vehicle-widget (vp).

Parameters
Parameter IType IWhere Typedef Declared

vP VehicleinfoP ISee Appendix.

Calls i
Function IWhere Described
set wkdoet label(va allst) status.c
NameTo~iet(parent, name) Idisplav.c
vehicle name(vp) jradmnon.c

map remanage vehicle
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This function changes a vehicle's appearance according to the new selection state for the
vehicle's radios. The vehicle is unmanaged if neither radio is selected. If a radio is selected,
then the label and separator for that radio are managed, if necessary. If a radio is not selected,
then the label and separator for that radio are unmanaged, if necessary. If either radio is
selected, then the vehicle is managed, if necessary.

The function call is Boolean map-remanageyehicle (vp).

Parameters
T eParameter Tp Where Typedef Declared

vp VehicleinfoP See Appendix.

iReturn Values
Return Value T e3 need redisplay Boolean

3 maplayout compare x

This function allows qsort to compare the x coordinate of two vehicles. Ties are broken by the
location in memory of the vehicle data. The function call is int map-jayout_comparex (vppl,
vpp2).

PParameter

* IParameter I= pe t Where Typedef Declared
lv2 pointer to VehiclelnfoP See Appendix.

Return Values
Return Value Tu e
-1 int
1 int

S0 int

- map layout compare y

This function allows qsort to compare the y coordinate of two vehicles. Ties are broken by the
location in memory of the vehicle data. The function call is int map-layoucompare.y (vpp 1,
vpp2).

p Parameters

-Parameter IType P Where Typedef Declared
1 p 2 pointer to VehiclelnfoP See Appendix.
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Return "Values '

Return Value Type

I-1 int
1 lint.

I
map measure

map_measure updates the left and right extension and height measurements for all selected
vehicles. The function call is void map.measure 0. i
map-layout

map-layout lays out the vehicle widgets on the map. Vehicles are placed on a grid such that 3
vehicles are ordered according to their east-west and north-south positions. The function call is
Boolean mapJayout 0. I

Return Values
Return Value Type Meaning
False Boolean No vehicles to lay out
result Boolean True: vehicles to lay out

mapresize

This function records the new dimensions of the map-body-widget. The function call is void
map-resize (w).

Parameters
P arameter M Type I Where Typedef Declared
W Wiget See Appendix.

II
I
I
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i mapcolor radio

This function changes the background color of the radio label widget according to the radio's
state. The function call is void map-color.radio (rp).

Parameters
Parameter I Type Where Typedef Declared
rp I RadiolnfoP I See Appendix.I
mapcolorvehicle

I This function changes the background color of the vehicle label widget according to the
vehicle's state. The function call is void mapscolori.vehicle (vp).

I Parameters
I Parameter I Type Where Typedef Declared
vp I VehiclelnfoP See Appendix.

maprecolor

This function recolors all vehicles and radios as needed. The function call is void map-.recolor
0.

I Calls
F unction Where Described

I map color radio(rp) " map.c
map color vehicie(vp) map.c

3.2.3.2 Status Summary (status.c)

I The Status Summary CSC includes routines to manipulate the Status Display, which describes
the state of selected radios. Selecting Status displays a set of buttons representing all selected
radios. Selecting a radio's button displays a box that describes the state of the radio; this state
information is updated whenever the state changes. If the traffic display is frozen, the status
boxes display the state of the radios at the time selected by the traffic mark. When information
in a box changes, the changed information is displayed in blue. Old information is shown in

i black.

This CSC consists of three CSUs, shown in Figure 3.2.3.2-1.
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Status Summary
CSC I

Initialization
Status Display/Layout
Selection

Figure 3.2.3.2-1. GUI-Status Summary CSC Structure g
Initialization CSU

The Initialization CSU contains code for initializing the Status Display. Individual functions in
this CSU are described below. I
status close call back

statusclosecallback activates the callback for the close button in the status widget and I
removes the status box from the screen. The function call is void statusclosecallback(w, rp,
b). g

Parameters
Parameter Type Where Typedet Declared
w Widget See Appendix.
rp RadiolnfoP See Appendix.
b caddr t See Apendix.

statusRegisterNames

This function registers names for Mrm. The function call is void statusRegisterNameso. !
statuslnitWidgets

This function gets widget IDs for status widgets. The function call is void statuslnitWidgetsO.

5
I
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I create status widget
This function is used for creating a new status widget. The function call is voidj create-status..widget(rp).

Parameters

rpIRadloinfoP ISee Appendix.

set widget label

I This function is essentially SPRNIT for label widgets. Thie function call is void
set..widget-label (va,..alist).

Parameters
Parameter I Type I Where Typedef DeclaredI

I va alist ISee Appendix.

I set status label

set~statusjlabel is the same as set...widget-label except the foreground color is changed to the

highlighted color. The function call is void setLstatusJabel (vaalist).

II Parameter I Type PaaeesIWhere Typedef Declared
va alist IISee Appendix.I

Status Display/Layout CSU

This CSU contains code for changing the layout.

getUpdateFlags

getUpdateFlags computes a mask of status fields which differ between two states. The function
call is int getUpdateFlags(oklstate, new-..state).

Parameters
Parameter Tv e IWhere Typedef Declared

old state IreaisterSTATEP I See Ap~pendix.
new- state re ~isterSTATEP ISee Appendix.
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F~tr au yeReturn ValuesI

chance I t 3
UTMString3

UTMString gets the coordinate string fo a given position. The function call is char*UTMStriJng (x, y).I

Parameters
Parameter Tv e IWhere Typedef DeclaredI

xdouble See Appendix.
double See Appndix.

Return Values

Return caReunsttctoaValue I Type ImeaningIa

status new radio

status...newjradio is called when a new radio appears in order to create its selection button.
The function call is void status-newjradio(rp).

Pa rameters
1Parameter Type = Where Typedef Declae

OrIRadlolnfoP ISee Appendix. 3q
status-update

status..update updates the contents of a status box according to the new state of a radio. If the
trafflc widget has avalid cursor, the &M of that cursor is used to find the state to bedisplayed.
In this case, the tine is displayed as "Now" to avoid extra repainting. If the traffic cursor isI
not valid, the status display is update to reflect: the current state of the radio. Only changed
fields are drawn. The function call is void status-update(rp).

Parameters
Parameter = =TyPe 0 Where Typedef Declared

EpRadioinfoP ISee Appndix.
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I
UpdateRadioStatus

IUpdateRadioStatus interfaces to status_newradio and status_update to create all new radio
selection buttons and update all radio status displays. The function call is void
UpdateRadioStatusO.

Icreate status select button

createstatus_select_button adds a button to select the status of a new radio. The function call
is void createstatus_selectbutton(rp).

r I ~paramleters

I Parameter Type I Where Typedef Declared
rp RadloInfoP See Appendix.

i
status-destroy

j status_destroy deletes all status buttons and status widgets. The function call is void
status-destroyo.i
unhilitewidget

Iunhilite_widget restores the foreground color of a widget to the unhighlighted color. The
function cal is void unhilitewidget(w).

Parameters
Parameter I Type 7Where Typedef Declared

SI Widoet ISee Apendix.

I
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Selection CSU i

This CSU contains code for showing which radios are currently selected. 3
status select 3
status-select is called when the set of selected radios changes. It changes the set of managed
status boxes to reflect the selected radios. The function call is void status_select(w, a, cback).

Parametersi

Parameter Type Where Typedef Declared
w Widget See Appendix.
a caddr t See Appendix.
cback pointer to See Appendix.

I
IXmButtonLCallbackstruct

3.2.3.3 Stripchart CSC (traffic.c)

The Stripchart CSC includes routines that control the traffic display, which consists of I
horizontal lines of data that represent the state of radios as a function of time. There are four
states: non-existenrAnopemtivelnot-receiving, inactive, transmitting, and receiving. The non-
existent/inoperative/not-receiving state is represented by a line the same color as the
background (which is therefore invisible). The inactive state is represented by a thin black line,
the transmitting state by a thick green line. The receiving state is represented by a thick
magenta line. 3
The Stripchart CSC is comprised of the CSUs shown in Figure 3.2.3.3-1.

1 3
Stripchart CSCI

Initialization I
Drawing
Display/Layout

Time
Selection

Figure 3.2.3.3-1. GUI-Stripchart CSC Structure

I
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Initialization CSU

I The Initialization CSU contains code for initializing the Traffic Display.

traficRegisterNames

trafflcRegisterNaxnes registers names to be used by rnrm. The function call is voidI trafficRegisterNameso.

1 trafficlnit Widgets

trafficlnitWidgets gets widget ids for the various button lists. The function call is voidI trafficlnitWidgetso.

I Calls
IFunction I Where Described
NameToWidqet parent, name) display.c

I traffic all ocate colors
traffic-allocate-colors allocates colors for the various states represented in the traffic display.
It allocates one plane for the cursor so it can be drawn independently of the traffic lines. The

function call is void traffic-allocate-colors(trt).

Parameter = P9 ~Parameters WeeTpdfDcae

P mt er I T Y~ h r y e e e l rd RAFFICINFOP ISee Appendix.

I Drawing CSU
The Drawing CSU consists of routines for drawing and erasing traffic slots and labels.

traffic draw cursor

I This function draws the cursor and mark. The function call is void traffic-draw-cursor(trf).
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Parameters
Parameter I Type I Where Typedef Declare
trf TRAFFICINFOP ISee Appendix.

traffic erase cursor

traffic_eprase_cursor erases the cursor and mark. The function call is void
traffic-erasescursor(trf).

(Parameter I Type Parameters IWhere Typedef DeclaredI1
trf TRAFFICINFOP ISee Awendix.3

trafic erase labels3

traffic_erasejlabels erases (and then redraws) the labels for the given slots. The function call is
void traffic-erase-labels(trf, first-slot, last...lot).3

Parameters
Parameter IType IWhere Typedef Declared

trf TRAFFICINFOP See A pendix.
first-slot i mt ISee Appendix.a

last slot int See Appendix. -------

Function I~eeDecie

traffic erase drawing

traffic-erase-drawing erases (and then redraws) the traffic drawing. The function call is void
lraffic-erase-drawing~rf).

1~arameterParameters
Paaee Type I Where Typedef Declared

EraeITRAFFICINFOP ISee Appendix.3

[traffic set scroilbarM Itrffi~
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traffic draw label

I traffic-draw-label draws the label for the given slot. The function call is void
traffic-drawjlabel(trf, slot).

I Parameters
Parameter Type Where Typedef Declared
trf ITRAFFICINFOP ISee Appendix.

slot int See Appendix.

traffic draw slot

3 traffic-draw -slot draws the data for the given slot starting a position "left" on the screen and
continuing for "width" pixels. For each state change, a graphics context is selected according
to the previous state, and a line is drawn using that graphics context from the previous position
to the position of the state change. Transmissions are emphasized by drawing the lines for
transmission one pixel farther than for other states. The function call is int
traffic_draw...slot(trf, slot, left, width).

_____________________Parameters_____________

-Parameter Type Where Typedef Declared
*trf TRAFFICIN FOP See Appendix.
-slot j mt See Appendix.

left int See Appendix.5width Itint See Appendix.

RtrVauTyeReturn Values 7 -Rann

rih Iit IAll done

Calls
Function Where Described
tffind(rp, when, tlsp, tlep) timeline.c
TIME TO WINDOW COORDftrf. t) traff ic.c
WINDOW TO TIME COORD(trf, x) traff ic.c3tune selected(bi, tune) Itune.c
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trafic draw labels

trafficdraw-labels draws the labels for all slots. The function call is void
traffic-drawi-abels(trf, first-..slot, lastslot).

Parameters
Parameter IType IWhere Typedef DeclaredI
trf TRAFFICIN FOP See Appendix.I
first slot i mt ISee App~endix.
last slot int See Ap endix.

traffic draw gridU

trflc-draw-grid draws and labels the traffic label. The function call is void traff_draw...grid
(trf, left, width)._I

Parameters
Parameter IType Where Typedef Declared

tfTRAFFICINFOP ISee Appendix.
lef int See Appendix.I

width See Appendix.

Calls i
Funct ion Where *Described
traffic format time(trf. time) (trafl ic.c
TIME TO WINDOW COORD(trf, t) jtraffic.c
WINDOW TO TIME -COORD(trf, x) traffic.c

tra fic-d raws slots

traffic-draw-slots draws slots in the indicated region. The function call is void
traffic-drawslots(trf, first..slot, last-..Slot, left, width).
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I VP ~~Parameters_ _ _ _ _ _

Parameter Type Where Typedet Declared
_____________ TRAFFICINFOP See Appendix.

fis lt ls ltit See Appendix.
left, latlot See Appendix.

Uwidth int See Appendix.

Calls3Function Where Described
traffic draw-rid(trf, left, width) Itraffic.c
traffic draw slot trf, slot, left, width) traffi1c.c

I trafic redraw labels
trffic_redraw_labels exposes the callback for the label area and redraws the labels included in
the exposed area. The function call is void traffic-redraw-labels(w, trf, cback).

Parameters3Parameter IType Where Typedef Declared
wWidget See Appendix.
tfTRAFFICINFOP See Appendix.
cbackpointer to XmDrawingAreaCall- See Appendix.I~~ ~~~~~~ backStruct ______________

[rfi draw labels trf, first slot, last slot) traff ic.cI

traffic j edraw

traffic-redraw redraws traffic slots. The function call is void traffic_:redraw(trf, left, top,
width, height).

____________________Parameters_____________

Parameter Type Where Typedef Declared
trf TRAFFICINFOP See Appendix.
left mnt See Appendix.
top int See Appendix.Iwidth mnt See Appendix.
height mnt See Appendix.
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Calls5
Function IWhere Described
traffic draw_slots(trf, first-siot, iast-siot, ieft, traffi1c.c
width)

traffic expose3

traffic..expose exposes the callback for the traffic display and redraws the exposed slots. The

function call is void traffic..expose(w, trf, cback).

Parameter TyeParameters Where Typedef Declared
w j idoet See Appendix.
tri j RAFFICINFOP See Appendix.
cback pointer to XmDrawingAreaCali- See Appendix.

_______ ______ ______ ackStruct_ _ _ _ _ _ _ _ _ _ _

Calls Decid

traff ic -redraw trf. left, top width, he ht) traffic.cI

traffic graphics exposeI

traffic..jraphics-.expose provides the graphics expose callback for the traffic display and

redraws the exposed slots. The function call is void traffic...graphics...expose(w, trf, event).

Parameter iType PaaeesIWhere -Typedef DeclaredI
w Widget See Appendix.
trf ITRAFFICINFOP ISee Appendix.
event pinter to XlEvent See Appendix.

5 ucinCalls 
I

nctln IWhere DescribedI
traffic redraw trf, left, tp width, he h ratca
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j traffic-resize

This function is the resize callback for traffic drawing widget. It records the new dimensions,
sets the scrolibar parameters, and recomnputes the grid parameters. The concomitant redrawing
is initiated by the expose event. The function call is void trafflc.resize(w, trf, cback).

U ~ ~~~Parameters___ _____

Parameter T ype Where Typedef Declared
w Widget ISee Appendix.______________ TRAFFICINFOP -See Appendix.
cback ine to XmDrawingAreaCall- 'See Appendix.

j ackStruct______________

Calls
Function Where Described
traffic set scrollbar(trt) traff ic.c
traff ic measure cird(trf) Itraff ic.c

traffic se toffset
traffic-set -offset changes the drawing offset to a new value. It calls traffic-left or
trafflc..right as needed to accomplish this. The function call is traffic_set..offset(trf,I new-..offset).

I Parameters
P arameter Type Where Typedef Declared
t I TRAFFICINFOP See Appendix.

nwoffset i mt I See Appendix.

I Calls
Funet ion Where Described

trafic left(trf, delta, limit) Itraff ic.c
traff ic right trf, delta) traff ic.c

I traffic new height

traffic new-height computes a new height for the traffic widget and changes it if necessary.

The funaction call is void traffic-new-height(trf).
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Parameters I
,Parameter I Type I Where Typede Declared
trt I TRAFFICINFOP.I See Appendix. £

Displaylayout CSU U

The Display/Layout CSU contains code for laying out and displaying items on the traffic
display.

TIMETO WINDOWCOORD 3
This function converts from time to position in the traffic window. The function call is int
TIMETOWINDOWCOORD(trf,. 3

Parameters I
Parameter Type Where Typedef Declared
trf , TRAFFICINFOP I See Appendix.
t ,,MSEC I See Appendix.

Return Values
Return Value "_Typen
2147483647 ,,_int_, __
-2147483647 ,_int _ _,_ _ _

WINDOWTO TIMECOORD i
This function converts from window position to time. The function call is MSEC
WINDOWTO_TIVMCOORD(trfx). 3

Parameters ,
Parameter Type Where Typedef Declared
trf TRAFFICINFOP Value see App.,endix.
x int I See Appendix.

Return Value .. .Type Reur ale

2147483647 int .. .. I
-2147483647 int
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I t I MSEC

3 TIME TO WINDOW DELTA

This function converts from a time dimension to a window dimension. The function call is int
TIME_TO_WINDOW_DELTA(trf,t).

_ __ Parameters
Parameter Type Where Typedef Declared
trf TRAFFICINFOP I See Appendix.
t MSEC I See Appendix.

Return Values
Return Value Type
2147483647 int
-2147483647 intI .x int

WINDOW TO TIME DELTA

This function converts from a window dimension to a time dimension. The function call is
MSEC WVIDOW_TO_TIME_DELTA(trf,x).

Parameters

3 Parameter Type I Where Typedef Declared
trf TRAFFICINFOP See Appendix.
x int See Appendix.

Return Values
Return Value Type
2147483647 int
-2147483647 int
t MSEC

traffic set scroll bar

trafficsetscrollbar updates scrollbar variables to reflect a new position or size. The function
call is void trafficsetscrollbar(trO.

6
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[Parameter I I
Parameter I Type I Where Typedef Declared
III I TRAFFICINFOP See Appendix. i

IFunction Where Described
WINDOWTO..TIME ECOORD(trf, x) traff ic.c
IWNDOWTOTIME_.DELTA(trf, x) traffic.c

traffic measuregrid

trafficmeasure-grid figures out how to lay out and label the grid on the traffic display. The
grid is constrained to increment by the listed amounts and the grid interval is selected to place
no more than 8 ticks on the display. If the number of ticks chosen would result in labels
overlapping, the number of ticks is reduced. The function call is Boolean I
trafficmeasure.grid(trf). |I

Parameters
[Parameter I Type I Where Typedef Declared

TRAFFICINFOP See Appendix.

_____________Return Values _______,_____

Return Value Type Return Values

orig_.grid first format I- trf- Boolean
>tr..gridfirst_format
lorlg_gdd~las~format I. trf-
>tr_grid_ast_format I -
org~grdd scale I- trf-
>tr_griddscale I1
orlg_gridabelwidth !- trf-
>tr arid label width

Calls
Function Where Described
WINDOW TO TIME COORD(tr f, x) traffic.c
TIME TO WINDOW DELTA(trf, t) traffic.c
traffic format time(trft, time) traffic.c
traffic time to date field(time) traffic.c 3

I
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I traffic-close

This function activates the callback for the "close" button and removes the traffic widget from
the screen. The function call is void traffic close(w, trf, cback).

Parameters
Parameter IType IWhere Typedef Declared

WWidget See Appendix.
trf RFICNO See Appendix.

cback addr tSee Appendix.

I traffic zoom in

taff~ic_zoomjin activates the callback for the zoom in button. It adjusts the scale and offset ofI the drawing so the area between the mark and cursor falls between the left and right extremes
of the display. If the cursor is not valid, the scale is doublesd, keeping the left edge constant.
The function call is void traffic-zoomin(w, trf, cback).

Parameters
Parameter IType Where Typedef DeclaredIw Widget See Ap endix.
trf ITRAFFICINFOP ISee-Appendix.
cback caddr t See Appendix.

Calls
Function Where Described
WINDOW TO TIME COORD(trf, x) traff ic.c
TIME TO WINDOW DELTA(t'f, t) traffic.c
traffic: cursor invalid(trf) traff ic.c
traffic set scrollbartrf) traff 1c.c
t raff ic erase drawing(trf) traff 1c.c
traff ic measure-grid(trt) traffic.cItraff ic freze(w, trf, cback) traff ic.c

I traffic zoom out

traffic-zoom-out activates the callback for the zoom out button. It adjusts the scale and offset
of the drawing so the area between the left and right extrmes of the display falls between the
mark and cursor. If the cursor is not valid, the scale is halved, keeping the left edge constant.
The function call is void araffic_zoom-..out(w, trf, cback).
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Parameters 1
Parameter IType IWhere Typedef Declared
w Widget See Ap edix.
trf ITRAFFICINFOP ISee Appendix.1I
rcback caddr See Appendix.

CallsI
Function Where Described
TIME TO WINDOW COORD(trf, t) traffic.c
WINDOW TO TIME COORD(trf, x) traff ic.c
TIME TO WINDOW DELTA(trt, t) traff ic.c
traff ic cursor invalid(trf) traffi1c.c
traffic set scrollbar(trl) traffic.c
traffic-erase drawing(trl) traffic.c
traffic measure crid trf) traff 1c.c
traffic -freeze(w. trf, oback) traffic.c3

traffic left3

trafficjleft scrolls the traffic display left by the indicated amount. The scroll distance is limited
so that the right data extreme is not less than "limit". The cursor is moved so it stays with the
data The grid is remeasured. The function returns False if no scrolling is possible. The
function call is Boolean traffic-left~trf, delta, limit).

Parameters1
IParameter IType IWhere Typedef Declared
trf TRAFFICINFOP See Appendix.
delta i mt ISee Appendix.
limit int See Awendix.

E~etun Vaue ITypeReturn Values

result IBoolean

Calls5
Funct ion Where Described
TIME TO WINDOW COORD(trf, t) traff ic.c
traffic draw ctursorttri) traff Ic.c
traff ic erase cursor trf) traff ic.c
traff ic erase drawing(trf) traff 1c.c
traffic: measure-orid(tri) traff 1c.c
traff ic draw _slots(trf, first_slot, last-Slot, left, traffic.c
width) ______________
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traffic continuepan-left

This function is a timer routine to perform another step of panning to the left. It restarts
another timer if scrolling occurs. The function call is void traffic_continuepanleft(trf, id).

1Parameters
Parameter Type Where Typedef Declared
trf TRAFFICINFOP See Appendix.
id Xtlntervalld See Appendix.

l Calls

Function Where Describedtraffic left traffic.cIItraff ic,,set,,-scrollbar~trf) traffic.c

trafficpan left

traffic-panjeft initiates or terminates panning left. Arming the pan left button starts panning.
Disarming terminates panning. The function call is void trafficpan.jeft(w, trf, cback).

I IParameters
Parameter Type Where Typedef Declared
w Widget See Appendix.
trf TRAFFICINFOP See Appendix.
cback caddr t See Appendix.

I Calls
Function Where Described

Straffic continue pan left I traffic.c

I trafficright

trafficright scrolls the traffic display right by the indicated amount. The scroll distance is
limited so that the left data extreme is not greater than 10. The cursor is moved so it stays with
the data. The grid is remeasured. The function returns False if no scrolling is possible. The
function call is Boolean trafficright(trf, delta).

I
I
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I _ _ _ _ Parameters __

Parameter Type Where Typedef Declared
trt TRAFFICINFOP ISee Appendix.
delta lint I See Appendix.3

Re_______eTyp Return Values _ _ _ _ __in

False Boolean _________ I o more panning
deftam-oricinal delta Boolean _____________

Calls
Function Where Described
traffic draw cursor(trf) traffic.c
traff Ic erase cursor~trf) traffic-c
traffic erase-drawina(trf) traff ic.c
traffic measure-gridftd) Itrafflc.c
traff ic draw_slots(trf, first_slot, last slot, left, traff Ic.c
width) _ _ _ _ _ _ __ _ _ _ _ _ _

traffic treeze(w, trt, cback) traffic.c

trafic continue pan right

traffic-continue...panright is a timer routine to perform another step of panning to the right.
It restarts another timer if scrolling occurs. The function call is void
traffic-continue...pan~sight(trf, id).

Parameters1
Parameter Type [where Typedef Declared
tid TRAFFICINFOP ISee Appendix.

idXtlntervalld See Appendix.

Calls
Function Where Described
traffic set scrollbar(trf) Itraffic.c

traffic riht tri, delta) traff ic.c

traffic pan right

traffic..pan...right initiates or terminates panning right. Arming the pan right button starts
panning; disarming terminates panning. The function call is void trafficpanjight(w, trf,I
cback).
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Parameters
Parameter IType IWhere Typedef Declared

WWidget See Appendix.
ttTRAFFICINFOP ISee Appendix.

cback caddr t See Appendix.

I Calls
Fnction IWhere Described

tfic continue-pan- right tri, id) tratffic.c

1 traffic fit

traffic-fit is the callback for the fit button. It adjusts the scale and offsets to fit the entire dataI in the window. The function call is void trafficit(w, trf, cback).

Parameter IType Paaetr Where Typedef Declared
wWidget See Appendix.

ti TRAFFICINFOP ISee Appendix.
cback caddr t See Appendix.

I I Calls
Function Where Described
traffic unf reeze(w, trf, cback) traff 1c.c
traffic set scrollbar(trf) traff 1c.c
traffic erase drawing(trf) traff ic.c
traffic measure-grid(trf) Itraff ic.c

I traffic freeze
traffic--freeze is the callback for freeze button. It prevents the traffic display from scrolling,
sensitizes the unfreeze button, and desensitizes the freeze button. The function call is void1 traffic-freeze(w, trf, cback).

Parameter IType Paaetr Where Typedef Declared
w Widget See Appendix.
trt TRAFFICINFOP ISee Appendix.

cback caddr t See Appendix.
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traffic unfreeze I
traffic-unfreeze is the callback for unfreeze button. It allows the traffic display to scroll,
sensitizes the freeze button, and desensitizes the unfreeze button. The function call is void
traffic unfreeze(w, trf, cback). 5

Parameters 1
Parameter Type P Where Typedef Declared
w Widget See Appendix.
trf TRAFFICINFOP See Appendix. I
cback caddr t See Appendix.

Calls
I Function Where Described

Itraffic cursor invaiid(trf) traffic.c
traffic erase cursor(trf) traffic.c 3

traffic input 3
traffic-input is the input callback for the traffic drawing widget. It sets the cursor and mark to
where the left button is pressed and released respectively. The function call is PRIVATE void
trafficjnput(w, trf, cback).

Parameters I
Parameter Type Where Typedef Declared
w Widget See Appendix.
trf TRAFFICINFOP See Appendix. 3
cback caddr t See Appendix.

Calls I
Function Where Described
mapadvance-display(upjo, maxadvance, map.c
if frozen)
WINDOW TO TIME COORD(trf, x) traffic.c
traffic cursor valid(trf) traffic.c
traffic draw cursor(trf) traffic.c
traffic erase cursor(trf) traffic.c
traffic freeze(w, trf, cback) traffic.c

7
I

___ I
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I traffic scrollbar

traffic-scrolibar is the callback for the tr-affic scroilbar. It cCalls traffic-set-offset to set the newI position as selected by the scroilbar. The function call is void traffic_scrollbar(w, trf, cback).

IParameter IType Paaetr Where Typedef Declared
w Widget See Appendix.
trf ITRAFFICINFOP ISee Appendix.

cback caddr t See Appendix.

* CallsI
Function JWhere Described
traffic set offset(trf, new-offset) Jtraff ic.c
WINDOW TO TIME COORD(trf, x) jtraff ic.c
TIME TO WINDOW COORD(trf, t) jtraff ic.c
traff ic set scrollbar(trf) Jtraff ic.c

traffic motion

traffic-motion updates the mark position as the mouse is dragged across the traffic display. The
function call is void tratffic_motion(w, trf, event).

Parameters
Parameter IType IWhere Typedef Declared

WWidoet See Appendix.

t TRAFFICINFOP ISee Appendix.
Ieetpinter to XEvent See Appendix.

i rafic -create-wid get

trffic-crete..widget creates a traffic widget and fills in its associated data structure. The
function call is void traffic-create..widget(trO).
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Parameters I
Paaee = Typ P Where Ty"Pedef DeclaredPraMeter TRAFFICINFOP ISee Appendix.

Calls
Function Where Described
traffic measure arid(trf) traffic.c
traffic allocate colors(trf) traff ic.c
NameToWidget(parent, name) display.c
set widget label(va-alist) Istatus-c
traffic cursor invalid(trf) Itraff ic.c

traffic-add-pos

This function adds a new slot to the traffic display for the radio button in the indicated position.
The function call is Boolean trafflc-add-pos(trf, position).

Parameters

Parameter Type Where Typedet DeclaredI
position it ISee Appendix.

_ _ _ _ Return Values __(
,Return Value IType Meaninca
False Booea No room
True jBooleanj

CallsI

~Function Where Described
radio namerp radmon.c

traffic del eteposI

This function deletes the slot for the radio button at the indicated position. The function call is

void traffic-delete..pos(trf, position).5
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Parameters
Parameter Type Where Typedef Declared
trf TRAFFICINFOP See Appendix.
position int See Appendix.

Calls

Function I Where Described3traffic new hei ht(trf) traffic.c

trafficcreate radio button

trafficcreateradio_button adds a new radio selection button to the button list. It is called
when a new radio appears. The function call is int traffic_create_radio_button(trf, rp).

I Parameters

Parameter Type Where Typedef Declared
trf TRAFFICINFOP See Appendix.
rp RadiolnfoP See Appendix.

Return Values
Return Value IType IMeaning

num int Button already exists

Calls
Function I Where Described
radio name(m) radmon.c

traffic create tune button

trafficcreatetune_button adds a new tuning button to the button list. It is called when a new
radio tuning appears. The function call is int traffic_create_tune_button(trf, tune).

Parameters
Parameter Type PaaeesWhere Typedef Declared
trf TRAFFICINFOP See Appendix.

tune TUNEP See Appendix.
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Return Values
Return Value IType IMeaning
num I it IButton already exists

traffic-resetI

traffic-reset resets the traffic display back to its ground state. The function call is void

traffic..resetO.

Calls
Function Where Described
traffic cursor--invalid(trf) trafi c.c
traffic-set scrollbar(trf) trafi c.c
traffic erase drawin-Otrt) trail ic.c
traff ic measure-grid(trf) traffic.c
traffic unf reeze(w. trf. cback) trail ic.c

traffic new tune3

traffic-new-tune adds a new tuning butto~n. The function call is void traffic_new_tune(tune).

Parameters
Parameter T e9 Where T pedef Declared

Etune ITUNEP ISee Appendix.I

Calls
Function Where Described
traffic create widc et trf) traff ic.c1
,traff Ic create tune button trI, tune) trail ic.c

traffic new radio3

traffic-new~radio, adds a new radio selection button. The function call is void
traffic_new_radio(rp).3

Parameter IType Paaetr Where Typedef Declared I
r MeIRadioinfoP See Appendix.
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Calls
IFunction I Where Described

traffic create radio button trf, p traff ic.c

traffic -update

taffic-update updates the trffic display and create the traffic widget, if necessary. It scrolls ifI necessary and gives permnission to keep the present time on the screen. The function call is
void traffic_ updateo.

Calls
Function (Where Described

t___ _ _ ____.traff ic set scrolibar~trf) (traff c.c
traffc ief(trf, delta, limit) traff ic.c

traff ic create -widp3et(trf) traff ic.c

3 UpdateRadioTrafric

UpdateRadioTrafflc adds new radios if necessary and keeps the traffic display up to date. T'he
function call is void UpdateRadioTraffico.

Calls

iF nct ion IWhere Described
traff ic update) I rff ic.c
traff ic new radiorpI traff ic.c

traffc destroy

I traffic-destroy destroys resources allocated for the traffic display. The function call is void
traffic-destroyo.

Calls
F~unction I Where Described
traffic delete-ps trf, psition) traff ic.c
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tune-selected3

tune-selected tests if the specified tuning is currently selected. The buttons given by 'tbi" are
scanned looking for the one that matches the tuning and returning its selected state. The

function call is Boolean tune_selected(bi, tune).

S ~~~~Parameters__ _ _ _ _ _3

Parameter Type I Where Typedef Declared
bi BUTTONINFOP _________________

tue1UE See Appendix.

Return Value JType Return ValuesI
pbool Ipointer to Boolean _____________

False jBoolean3

Time CSU

The Time CSU contains code for controlling time functions on the traffic display.I

traffic cursor validI

traffic-cursor.yalid makes the cur. -nt traffic cursor valid. The status widgets are updated to
reflect the new time. The function call is void traffic-cursor-vahid(trf).

ParametersI
Parameter IType JWhere Typedef DeclaredI
tlrf TRAFFICINFOP ISee Appendix.3

traffic cursor invalid3

traffic-cursorjinvalid makes the current traffic cursor invalid. The status widgets are updated
to reflect the present timne. The function call is void traffic_cursorjnvalid(trk).3

Parameters
IParameter 77 TPe a Where Typedef Declared 5
trt M TRAFFICINFOP See Appendix.
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3 traffic set cursor time

taffi_set_cursor_tim moves the traffic cursor to a specific time. The trffic display is
frozen if it was not previously. The displayed is scrolled as necessary to bring the selected3 time into view. The function call is void traffic_set~cursorjtme(time).

PrmtrType PaaeesI Where Typedef Decae
tieMSEC ISee Appendix.

U Calls
Function Where Described
traffic cursor valid(trf) traff ic.c
traff ic set scrollbar(trl) traff ic.c
traff ic draw curosr(trf) traff ic.c
traff ic erase cursor(trf) traff ic.c

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __limit)_ _ _ _ _ _ _ _ _ _ _

traff ic deft(trf, deta i) traff ic.c

traff ic freeze(w, trt, cback traff Ic.cITIME TO WINDOW COORD(trf. t) Itraffic.c

1 traffic cursor time

traffic-cursor -time returns the time of the current traffic cursor. If the cursor is not valid, the
present time (now) is returned and the function value is FALSE. The function call is
BOOLEAN traffic-cursorjtme(p).

I ParametersIParameter = Type I Where Typedef DeclaredI
PIpinter to MSEC ISee Appendix.

Return Value Typ etunVle
True Boo lean
False Boolean
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traffic format time 1
trafficjormaLtime constructs a label for a given time. r__grid_first_format and
tr..gridjlastformat give the range of fields required for the current scaling. These values
essentially discard high-order fields, which are always zero in the current scaling, and low- I
order fields, which are not necessary to resolve the grid markings. Thus, if the display must
represent non-zero hours and the grid markings are multiples of 5 seconds, the
tr_.gridjfirstjormat will be DATE_HOURS and trgridlast_format will be
DATE-SECONDS.

The first-formats array gives the format of the first field. Generally, this discards leading
zeros. The middleformats array gives the format of intermediate fields. Generally, this
retains all leading zeros in the field. The final-formats array gives the format of the last field.
Generally, this includes suffixes which disambiguate the result (e.g., hh:mm is augmented to
hh:mm:00 to distinguish if from mm:ss). The only-formats array combines the
first-formats and last_formats.

The function call is char * trafficjformat-time(trf, time). 3

Parameter Type Parameters Where Typedef Declared 3
trf TRAFFICINFOP I See Appendix.
time long See Appendix. 3
Return Value Typees

label char

I
traffic format traffic time

This function formats a time value for the main traffic widget. The function call is char * 3
trafficformatraffic_time(time).

Parameter Type Where Tedef Declared

time I MSEC See Appendix. 3
Return ValuesRtr Vau.. O

Return Value I Type
result Ichar

I
I
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Calls
Fu n c1con lWhere Described

traffic format time trf time) traff ic.c

I traffic time to date field

traffic-Timne-to _date-field returns the ceiling date type for the specified time. The function call
is DATEFIELDS traffic-time-to -date-field(time).

I Parameters
Parameter IType I Where Typedef Declared
time Ilong See Appendix.

________ _______ _______Return Values _ _ _ _ _ _ _ _ _ _ _ _

Return Value Type____________

DATE DAYS DATE FIELDS___________
DATE HOURS DATE FIELDS
DATE MINUTES DATE FIELDS

DATE M DATE FIELDS ___________

DATE OM DATE FIELDS ___________

DATE OOM IDATE FIELDS ___________

I Selection CSU

traffic sub select

traffic_sub_select is the callback for traffic selection buttons. It adds and deletes radios from
the display as indicated by the selections. The function call is void traffic-sub-select(w, bi,I cback).

Parameters
Parameter IType IWhere Typedef Declared
w Widoet See Appendix.
bi IBUTTON INFOP ISee Appendix.
cback pinter to XmListCaIlbackStruct See Appendix.
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Calls
Function Where Described
traffic erase-labels(trf, first slot, last slot) traffic.c I
traffic erase-drawino(trf) traffic.c
traffic add-pos(trf, position) traffic.c
traffic delete os(trf, position) traffic.c 3

I
3.2.3.4 Statistics CSC (state.c)

The Statistics CSC contains code for presenting a summary of radio activity in the State I
Display. Its routines manipulate states and compile statistics for those states. When the "State"
button is selected, a three sub-function buttons appear.

" The Radio button presents radio selection buttons. Summary information is presented
for the radios selected from this panel.

* The Attributes button presents attribute selection buttons. Selected attributes determine I
which states are included in the summary.

" The Status button presents status type selection buttons. 3
The state display consists of one or more rows of information, which rsummarize one or more
staradios. Each column contains the value of an attribute or statistic for those states. Statistics
include:

* The percentage of all time spent in the state 3
" The number of times a radio was in this state.

• The average duration of time spent in this stare. 3
* The maximum duration of time spent in this state.

The State Display CSC consists of seven CSUs, shown in Figure 3.2.3.4-1. 1
I
I
I
I
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Statistics Summary
OSO

I Initialization
DrawingI Display/Layout
Selection
Processing
Storage
State Manipulation

I Figure 3.2.3.4-1. GUI-State Display CSC Structure

Initialization CS U

The Initialization CSU contains code for initializing the State Display.

Itt~peis~e~s
This function preallocates storage for interrupt routine use because interrupt routines cannot
allocate memory. The function call is void stateReplenishFreeListo.

Calls
F Funct ioan I Where Described

DisablefenodlcO radmon.c

stateAllocate

This function allocates a state-vector entry. The function call is S TATEP stateAllocateo.

Retun Vaue ITypeReturn Values I

state vectoro STATEPI
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state init 5
stateinit initializes state things. The function call is void stateinito.

I
Function Where Described
htlnft(size, key) hTable.c
stateReplenishFreeListo state.c

I
state close callback
stateclose_c-allback activates the callback for the close button on the state display and removes
the state display from the screen. The function call is void state_close-callbacko.

stateRegisterNamesI

stateRegisterNames registers names for Mrm. The function call is void stateRegisterNameso. 3

statelnitWidgets

stateInitWidgets gets widget ids for various state widgets. The function call is void
statelnitWidgetso. 5

Calls
Function I Where Described
NameToWidget parent, name) display.c

I
Drawing CSU I
state draw s com 3
statedraw_s_com draws an S_COM (state component). This is basically a string. The
com-max argument gives width information to achieve a columnar format. The function call is
void state_draw_s_com(d, w, xp, y, corn, comrnmax, left-justify). 3

r ] Parameters I
E Parameter Type P Where Typedef Declared
d pointer to Display See Appendix.

I
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______________ Window See Appendix.

xp pointer to Position See Appendix.
______________ Position ________See Appendix.
corn S COM See Appendix.
corn max S COM See Appendix.

left-justify Boolean SeAppendix.

state-draw one corn

I state_jdraw_one_!corn draws one line of the state display. rc and dc give the SCOMs to be
drawn. The function call is void state-draw-one-com(d, w, y, rc, dc).

I ~ ~~~~~~Parameters ____________

Parameter Type Where Typedef Declared
d pointer to Display See Appendix.I W oiow See Appendix.
___________ _ Woin See Appendix.

____________ RADIO COMP See Appendix.

dc DERIVED COMP See Appendix.

Calls
IFunction IWhere Described

state draw on corn d ws y rco dcomm state.c

Istatee cl ea Ibc

stawecling i ler the ditn t di filoonllsaes. The function call is void state-eclear...dciO.o

spl Lyu CS tU

state new radio buttons

1 87
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state_new_radio_buttons creates new radio buttons. The function call is void
state-newradiobuttonsO.

Calls I
Function Where Described
radio name(rpI radmon.c 3

state create widget

state_create.widget creates a new state widget. The function call is void statecreate-widgetO. I
Calis

Function Where Described
NameToWidget(Darent, name) display.c

state format status i
stateformat_status formats the "status," "from," and "at" fields for a state. The function call is
void state_format_status(st, sc).

Parameter Type Parameters Where Typedef Oeclared
st I See Appendix.
sc STATE COMP See Appendix.

Function Where Described
state finish com(cm, max,.cm, s) state.c
state, ,radio-name(st) state.cI

state format tuning

stateformatjtuning formats the tuning and TOD fields of the state display. The function call
is stateformattuning(tune, sc). 3

Parameters

Parameter Type Where Typedef Declared 3
tune TUNEP See Appendix. I
sc STATE COMP See Appendix.
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Calls
I Fun ct Io n I Where Described

state finish corn cm, max cm, s) state.c

I state-format

5 stateoformat format the fields of a state. The function call is state-format(sc).

Calls
Function Where Described
state finish-com(cm, max cm, 5) state.c
state format -tuninp3(tune, Sc) state.c

state format status(st. sc) state.c

I state format statistics

state~format_statistics formats the statistics components of the state line. The function call is

int state-format~statistics(dc, n, overall-tSime).

ParameterI Type Paaetr Where Typedef Declared
[decl tm DERIVED COMP See Appendix.

nmt I See Appendix.
I vrl ieMSEC See Appendix.

I Return Values
LReturn Value =TypeI

In distinct I mt

state-display

I state..slisplay computes a new state display. The function call is void statcdsplay(force).
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Parameters
Paaee =Type IWhere Typedef Decae

force IBoolean ISee Appendix.

Calls1
Function Where Described
state compile- statistics(rc. total time) state.c
state expand-radio -com(n-radios) state.c
state new radio buttons() state.c
state create widget() state.c
state finish com(cm, max cm, s) state.c
state format(sc) state.c
state expand state comp(n) state.c

stt lear dciO Istate.c

stae fll neradio(rc, ro. state-now) Istate.c

state-function

stateJunction activates the callback for the state button and generates the state display. The3
function call is void state--functionO.

CallsU
Function 7 Where Described
state dis Ia ~force) state.c3

state-update3

state-.update updates the state display because new states or new radios exist. The function call
is void state..updateo.5

Calls
Function where DescribedI
state dis Ia ~force) state.c
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I
3 Selection CSU

3 state attr.select

state_attr_seiect activates the callback for the attribute button list. Certain buttons are coupled
together, therefore, selecting certain buttons forces other buttons to be selected as well, and
deselecting certain buttons forces other buttons to be deselected. The procedure is:

1. Build a mask of the filter bits for all selected buttons.

2. Compute the mask of buttons which became unselected (clr.bits).

1 3. Compute the mask of buttons which became selected (set-bits).

4. Compute the mask of buttons which should also be selected by or'ing together the
set.coupled_ bits for the newly selected buttons.

5. Similarly, compute the mask of buttons which should also be unselected by or'ing
together the clr.coupledbits for the newly deselected buttons.

1 6. Augment clrbits by the also_dr bits and augment set-bits by the alsoset bits.

1 7. Remove any bits being cleared from the bits being set.

8. Change the selection state of the buttons which are also_dr and alsoset.

3 9. Remove the dr_bits from state_filter and add setbits.

The function call is void state_attrselect(w, a, cback).

Parameters

Parameter Type Where Typedef Declared
w Widoet See Appendix.
a caddr t See Appendix.
cback pointer to See Appendix.3 XmButtonLCallbackStruct

Calls
Function Where Described
state display(force) state.c

I
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I
state status select

statestatusselect activates the callback for the status selection buttons and computes the new
statestatusjfilter from the selected buttons. The function call is void state_status_select(w, a,
cback). 3

Parameters
Parameter Type Where Typedef Declared
w Widget See Appendix.
a caddrt See Appendix.
cback pointer to See Appendix.

XmButtonLCallbackStruct I

Calls 1
function I Where Described
state display(force) state.c I

state radio select

state_radioselect changes for which radios the state display is generated. statedisplay tests
the selected status of the radio selection buttons directly, so this function only calls
state-isplay to regenerate the display according to the new set of selected radios. The
function call is void state_radioselect(w, a, cback).

Parameters I
Parameter Type Where Typedef Declared
w Widget See Appendix.
a caddr t See Appendix. I
cback pointer to See Appendix.

XmButtonLCallbackStruct

Ca Is
Function Where Described
state display(force) state.c

I
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I Processing CSU

3 state-fill-one-radio

state_fill_oneradio processes the states of one radio and computes the derived state
information. All the states the radio has ever been in are examined. The first time a state is
examined, the corresponding derived information is initialized and attached to the state. In any
case, the derived information is accumulated according to how many times the state is entered
and how long the radio is in that state. The function call is void state-f'll_oneradio(rc, rp,* statenow).

I I Parameters
Parameter ,,Type Where Typedef Declared
rc RADIO COMP See Appendix.
rp RadioinfoP See Appendix.3state now MSEC See Armendix.

3 1 Calls
Function Where Described
state expand derived com(rc, n) I state.cI

3 state compile statistics

statecompilestatistics formats the statistics for a radio (or radios), computes the radio
field, and returns the number of distinct states. The function call is int
state-compile-statistics(rc, totaltime).

I Parameters

Parameter Type Where Typedef Declared
rc RADIO COMP I See Appendix.3 total time MSEC See Appendix.

..... Return values1
Return Value I Type I Meanin, g
n-distinct int Number of distinct states

Calls
Function Where Described3 state finish com(cm, max cm, s) state.c
state format statistics(dc, n, overall time) state.c
radio name(rp) j radmon.c

I
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state corncompare

statecorn_compare compares two RADIO_COMPs for sorting. The function call is int
state_radio_comcornpare(rcl, rc2). 5

Parameter PTrya metsWhere Typedef Declared
rclr rc2 RADIO COMP See Appendix.

Return Values 1
Return Value Type
-1 int
1 int

t0 int I I
state derived corn compare

state_derived_com_compare compares two DER1VEDCOMs for sorting. The function call is
int statederivedcom-compare(dc 1, dc2).

Parameters
Parameter Typ Where Typedef Declared
dcl dc2 I DERIVED COMP See Appendix.

Return Values 1
Return Value Type

-1 int
I int

Calls
Function Where Described
tune compare(ti, t2) tune.c

state is distinct 3
stateisdistinct tests whether two states are distinct given the current statefilter. The function
call is Boolean stateis_distinct(stl, st2). 1

3
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Parameters
P arameatear IType WYhere Typedef Decae

tsti st2 ISTATEP ISee Appendix.

Return Value Typ etunVle
False Boolean
True Boolean

I state expand state comp

state-.expand state-comip increases the size of the state-state-comp vector to accommodate

more states. The function call is void state...expand state_comp(n).

IIParameter IType Paaetr Where Typedet Declared
n int See Apoendix.

state expand derived corn

stateepxpand~derived~corn increases the size of a DERIVEDCOM vector. The function call is
void state_expan~derived com(rc, n).

I Parameters
Parameter Type Where Ty edef DeclaredIIrc IRADIO COMP I Saee Appendix.
nl it ISee Appendix.

state expand radio corn

I ~state...expand radio.-corn increases the size of the state_radio_corn vector. The function call is
void state-expandjadioscom(njadios).

U Parameters
Parameter IType I Where Typedef Declared

I n radios I mt ISee Appendix.I
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Storage CSU

state finish corn

statejinish-corn stores a string as the value of an S..COM. It reallocates the space for the
value if necessary and updates the maximum width in max~c as needed. The function call is
void state-finish-com(cm, maxcm, s).

ParametersI
IParameter IType IWhere Typedef Declared

mregister S COMP See Appendix.
max cm IS COMP ISee Appendix.I

S 2inter to char See Appendix.

state-destroy

state-destray releases state related storage. The function call is void statedestroyO.U

Calls U
Function Where Described
htlnit(size, key) hTable.c
litFree(ht) hTable.c
stateReplonishFreeListO hTable.c

State Manipulation CSU

state coun tfile

statescount_file counts how many lines of output will be written for the state section of a
radmon file. The function call is int state_count_filcO.3

SReturn Value IType Reur Value
sttatern-vector+1 int

state write file

state-write-file writes the state section of a radinon file. The function call is voidI
state-write-file(f).
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Parameters
Parmetr Tpe Wee Typedef Declared

IfIpinter to FILE ISee Appendix.

state read file

state_read_file reads the state section of a radxnon file. The function call is char

*statread-fileff, version).

Parameters
Parameter T eO Where Typedef Declared1version I mt ISee Appendix.

I I _ _ _ _ Return Values __

Return Value Type
'Premature EOF while reading char

"File 0/*s has bad format" char_____________
NULL I _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _

Calls
Function Where Described
htReplenish() hTab lexc
stateReplenishFreeList() state.c
state find(st) state.c
tune nth(n) 'tunexc
file aets(buf, size, f) Ifilexc

state i n d

3 state find finds the state vector entry for the given state. If the state is not found, an entry is
mnade. The function call is STATEP statejind(st).

3 ~ ~~~~~~~Parameters________________
IParameter Type IWhere Typedef Declared]3St ISTATEP ISee Appendix.
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Return Values
Return Value I Type
value ISTATEP

calls
Function Where Described
htlnsert(ht, name, value) hTable.c
htFind(ht, name. value) (hTable.c

stateAl oate() state.c

state-nth

statejith returns the nth state from the state-vector. The function call is STATEP state-nth(n).

Parameters
[Parameter I Type I Where Typedef Declared I
nrrI it Istate.c

Return ValuesI
Return Value ITypo I
state vectorn I arma of STATEP I

3.2.4 Utilities CSC

The Utilities CSC provides utilities used by the other CSCs. It is comprised of three CSUs, asI
shown in Figure 3-2.4-1.
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I
UtilitiesCSC

I hTable

Timeline
Tune

I
Figure 3-2.4-1. Utilities CSC StructureI

hTable CSU

SThe hTable CSU consists of hash table routines.

I tReplenish

htReplenish replenishes storage for hashentries. htInsert may be called from interrupt level and
is not allowed to allocate memory. We preallocate here and keep the entries on a free list. The
function call is void htReplenishO.I
htFreelnit

htFreeInit initializes the free list and counts and does the initial replenishment. The function call
is void htFreelnito.I

Calls
IFunction =VWhere Described
htReplenish I hTable.c

I hash()

hash() computes a hash index from the key. It combines the bytes making up the key into an
integer index into the hash table. The function call is int hash(name, ht).

I
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Return Values I
Return Value Type
-n int

nJ int I
htlnitO

htInit( initializes a hash table and creates a hash table of the specified size and key size. The
function call is HTABLEP htlnit(size, key).

Parameters
Parameter Type Where Typedef Declared
size int See Appendix.
key int See Appendix.

Return Values I
Return Value =Type
ht HTABLEP

htFree I
htFree releases hash table storage. The function call is void htFree(ht).

htInsert

htlnsert inserts an entry in the hash table. It searches for an existing entry matching the key. If
found, its value is changed; otherwise, a new entry is created and chained onto the list for the
proper bucket. In either case, the HASHENTRY is returned. The function call is
HASHENTRYP htlnsert(ht, name, value).

Parameters i
Parameter Type Where Typedef Declared
ht HTABLEP See Apendix.
name pointer to char See Appendix.
value int See Appendix. I

Return Values
Return Value I Type I
P 1 HASHENTRYP

I
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CallsI Function I Where Described
hash(name, ht)I hTable.cI
htFind

htFind searches the hash table for the specified key and returns the HASHENTRY found. It
returns NULL ff the entry cannot be found. The function call is HASHENTRYP htFind(ht,
name, value).

Parameters
Parameter Type Where Typedef Declared
name pointer to char See Appendix.

value int See Appendix.

-- ____________Return Values_____________
Return Value Type Meaning
p HASHENTRYPI null IHASHENTRYP Name not found, return failure.

I iiFunction Where Described
_ihash(name, ht) hTable.c

Timeline CSU

The Tineline CSU consists of routines for manipulating timelines.

ItlEnqueue

tlEnqueue adds a segment to the indicated queue. The function call is tlEnqueue(tlq, tls).

Parameters
Parameter Type Where Typedef Declared
tlg TLoP See Appendix.
11s TLSP See Appendix.

I
I
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tlDequeue

tiDequeue removes a segment from the indicated queue. The function call is TLSPI
tlDequeue(tlq).

ParametersI
Paaee Type IWhere Typedef Declared

t ITIOP See Appendix.

EReturn Value I Type Reur Vaue
UlSI TLSP

tlReplenishFreeList

tlReplenishFreelist replenishes the free list Interrupt level routines can't allocate memory, so
we keep a list of available segments to be used at interrupt level. The function call is void
tlReplenishFreeListo.3

Calls
Function Where Described

I tEnqueue(tip. 11s) Itimelinexc
DisablePedodico radmon.c

1:11nit

Whlit initializes timeline things. The function call is void tilnito.

Calls
I Function IWhere Described

tIReplenishFreelisto tlmelinexc
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IIhnett
tiChangeState adds a new state transition to a radio. If the current segment is full, another is

allocated. The function call is void tlChangeState(rp, timestaxnp).

Parameter Type PaaeesIWhere T pedef Declared
Ip RadloinfoP I See Appendix.

timestamp MSEC ISee Appendix.

Calls
Function Where Described
tIEnaueue Itimeline.c
tiDequeue timeline.c

tlNext

tlNext advances the given segment and element pointers to the next element. It returns false if
there are no more. The function call is Boolean tlNext(tlsp, tiep).

_____________________Parameters_____________

Parameter Type IWhere Typedef Declared
tlsp pointer to TLSP ISee Appendix. _

tlep pointer to TLEP ISee Appendix.

fReturn Value Type RtrVausMeaning
False Boolean No more elementsUTrue Boolean 'Advances segment and

element pointer to next
____ ___ ___ ___ ___ ___ _ __ ___ ___ ___ ___ ___ ___ element.

tlPrev

tlPrev steps the given segment and element pointers to the previous element. The function call
is Boolean tlPrev(tlsp, tlep).

Parameter Type PaaeesIWhere Typedef Declared
tlsp Ipointer to TLSP I See Appendix.
tiep Dinter to TLEP See Appendix.
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Return Values I
Return Value Type Meaning
True Boolean Steps segment and element

pointers to previous element.
False Boolean No previous element I
tlFind

tFind finds the element which embraces the given time and returns its segment and element
pointers. Returns False if there is no such element. The function call is Boolean ttFind(rp,
when, dsp, tlep).

Parameters I
Parameter Type Where Typedef Declared
rp RadiolnfoP See Appendix.
when long See Appendix.
tlsp pointer to TLSP See Appendix.
tlep pointer to TLEP See-Appendix.

Return Values I
Return Value Type Meaning
True Boolean Time element segment and

element pointers
False Boolean No such element

I
tlReadFile

tlReadFile reads a timeline portion of a radmon file. The function call is char *tIReadFile(f,
rp).

Parametersn

Parameter Type Where Typedef Declaredrp RadiolnfoP ISee Appendix.n
f pointer to FILE See Appendix.

Return Values I
Return Value Type Meaning
"Premature EOF while reading char Error message
%so I*File %/s has bad format" char Error message
NULL No error found (?)
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Calls
Function Where Described
tlEngueue(tig, tis) timeline.cU tIDecueue(tlq) ________________________

fie-ets(buf, size, 1) file.c
state nth n sat)

1tlCountFie onshaow many lines are required to write a timeline. The function call is int

I Parameters
Parameter :Type Where Typedef Declared

rpIRadio InfoP ISee Appendix.

Return Values -
IReturn Value IType
rp-> rjtLqueue.tqn.entries + int

tlWriteFile

tl~iteilewriesa timeline portion of a radinon file. The function call is void tlWriteFile(f,I rp).

Parameters
Parameter Type Where Typedef Declared

Ip RadialnfoP ISee Appendix.
fpinter to FILE See Appendix.

I tiFree

tlFree releases timeline information for a radio. The function call is void tlFme(rp).
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Calls
Function Where Described
I Engueue(tlg, tis) Itimeline.cI

tiDe ueue ti) timelinexc

Tune CSU

The Tune CSU consists of routines to keep track of tunings.

tune count file

tune-count-file counts the number of output lines for the tuning section of a radmon file. The
function call is int tune-count-fileo.

Return Values
Return Value IType I Meaning
tune-n-list+ 1 int Number of output lines forI

tuning section of a radmon file.

tune-write-file

tune-write-file writes the tuning section of a radmon file. The function call is voidU
tune._write_fileff).

Parameters(
arameter I Type I Where Typedef Declre

MPinter to FILE ISee Appendix.
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tune read file

tune-read-file reads the tuning section of a radmon file. The function call is char
tunecread-ileff, version).

I Parameters

*Parameter Type IWhere Typedef Declared
f pointer to FILE ISee Appendix.

I Return Values
Return Value Type Meanina
*Premature EOF while reading char Error message

"Fl shas bad format" char Error messace

calls
Function ______________ Where Described
htReplenishg hTable.c
tune ReplenishFreet-isto Jtune.c
tune find mode, frequency, hopinfo) tune.c
file aets(bua, size, f) file.c

tuneReplenishFreeList replenishes the list of fre tunings. We preallocate tunings and keep
them in a list so interrupt level code doesn't have to allocate storage. The function call is void

Calls_________
IFunction I Where Described

DisablePeriodico radmon.c

Iuellct
3 tuneAllocate gets a tuning from the free Hlit The function call is TUNEP runeAllocateo.
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Return Values
Return Value Type
tune ITUNEP5

tune mnit3
tune-init initializes tuning stuff and performs initial replenishment The function call is void
tune inito.I

Calls
Function Where Described

I htlit~sze. ky) IhTable.c I
tune ReplenishFreeListO tune.c

tune set name
tune-set-nazre sets the qjiame of a tuing from the frequency or hopset id. We do this once__I
when the tuning is created so the name is readily available. The function call is void
tune-set-name(tunel1).

Parameters
Parameter =Type W here Typode Declared

Etunel ITUNEP ISee Amendix.

tune-indI

tune-find finds a tuning for the given mode and frequency or hopinfo. If the tuning does not
already exist, it is created. The function call is TUNEP tune-flnd(mode, frequency, hopinfo).I

Parameter IType Paaetr Where Typedef Declared
mode unsioned char See A endix.
frequency Ilong ISee Appendix.
hoeinfo Winter to FHParameters See Appendix.

Return Values
feturn Value I ype
value ITUNEPI
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CallsFunction Where Described

tune set-name(tunel) tune.c
htlnsert(ht, name, value) hTable.c
htFind(ht, name, value) hTable.c
tuneAllocate, tune.c3
tune new
tune_new is called when new tunings have been created to update the tune_list and create
tuning buttons for the traffic display. The function call is void tunenewO.

Calls
Function Where Described

- traffic new tune(tuneI traffic.c

tune-compare

tune-compare compares two tunings. It is used by the state display to sort states. The
function call is int tunescompare(tl, t2).

_ _ _ _ _Parameters

Parameter Type Where Typedef DeclaredtI TUNEP See Appendix.
t2 TUNEP See Appendix.

Return Values
Return Value Type Meaning
0 int Tunin s are equal.
-1 int

I jint

I1

I
I
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I
tune-destroy

tunedestroy releases tuning storage. The function call is void tunedestroyO. I
Calls 3

Function Where Described
htlnit(size, key) hTable.c t
htFree(ht) hTable.c

tune-nth

tune_nth returns the nth tuning. The function call is TUNEP tune-nth(n).

Parameters
Parameter Type Where Typedef Declared
n int See A endix.

Return Values 1
SReturn Value Tpe Meanlna
Itune istn TUNEP nth tuni

1
I

I
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FILE: display.c

FUNCTION: quitcallback(w)

parameter. Widget w, defined in <XI l/Intrinsic.h> I
FUNCTION: dumpscallback(w)

parameter. Widget w, defined in <Xl l/Intrinsic.h>

FUNCTION" resetcallback(w) 3
parameter. Widget w, defined in <XI I/Intrinsic.h>

FUNCTION: functiondescend(fbc, fn) I
par m :t. FUNCTION.BUTrON_CLOSUREP fbc, defined in radmon.h

parameter void (*fn)O, standard type i
FUNCTION: display-deselecto

FUNCTION: function_caflback(w, fbc, cback)

parameter Widget w, defined in <Xl I/Intsinsic.h> 3
parameter* FUNCTIONBUTITON_CLOSUREP fbc, defined in radmon.h

pamewr XMBuonLCallbc kStruct *cbeck i
FUNCTION: create_function items(w, fb)

parameter Widget w, defined in <X I l/Intrinsic.h>

parameter. FUNCTIONrBUrTONCLOSUREP fbc, defined in radrnon.h I
FUNCTION: clipResize(w, data, cback)

parameter Widget w, defined in <Xl l/Intrinsic.h> 5
parameter caddrt data, defined in <sys/types.h>

parameter XmAnyCallbwkSmwct, standard type

FUNCTION: NameToWidgt(paent, name)

parameter: Widget parent, defined in <X I lflntrinsic.h>

parameter char *name, standard type 3
FUNCTION: CvtStringToWidget(args, nargs, firmVal, toVal)

I
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I parameter: XrnValuePtr args, fromVal, toVal, defined in <Xl 1/Xresource.h>

3 parameter- int *nargs, standard type

FUNCTION: CvtStringToXmStringLtoR(args, nargs, fromVal, toVal)

3 parameter: XrmValuePtr args, fromVal, toVal, defined in <X 1 /Xresource.h>

parameter int *nargs, standard type

FUNCTION: CvtStringToColor(args, nargs, fromVal, toVal)

parameter: XrmValuePtr args, fromVal, toVal, defined in <XI 1/Xresource.h>

parameter: int *nargs, standard type

3 FUNCTION: display init(argcp, argv)

parameter: int *argcp, standard type

i parameter: char *argv[], standard type

FUNCTION: Dispatch()

I
I
U
I
I
U
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FILE: file.c 3
FUNCTION: file-ok(w, data, cback)

parameter:. Widget w, defined in <Xl l/Intrinsic.h> I
parameter, caddr-t data, defined in <sys/types.h> 3
parameter: XmSelectionBoxCallbackStruct *cback, defined in <Xm/Xn.h>

FUNCTION: file-popup(w) 3
parameter Widget w, defined in <Xl 1/Intrinsic.h>

FUNCTION: file.error(fmet, arg)3

parameter: char *fmt, standard type I
parameter: char *arg, standard type

FUNCTION: file_flusho

FUNCTION: file_inform(fmt, arg, maximum)

parameter: char *fint, standard type 1
parameter: char *arg, standard type

parameter: int maximum, standard type I
FUNCTION: fileinform-ondO g
FUNCTION: file_gets(buf, size, If)

parameter: char *buf, standard type 1
parameter: int size, standard yp

parameter: FILE *f, defined in <stdio.h> 3
FUNCTION: filecount(n)

parameter: int n, standard type

FUNCTION: file_writejfile(filename) 3
parameter: char *filename, standard type

FUNCTION: file-writeQ

FUNCTION: filereadfile(filenane)
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U paramter. char *fflname, standard typ

3 FUNCTON: file~reado

FUNCTON: fileRegisterNan s(

3 FUNCTON: filelnitWidgets()
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FILE: hTable.c 5
FUNCTION: htReplenisho

FUNCTION: htFreeInit0 U
FUNCTION: hash(name, ht)

parameter char *name, standard type

parameter. HTABLEP ht, defined in hTable.h I
FUNCTION: htnit(size, key)

paramete . int size, standard type i

parameter int key, standard type 'I
FUNCTION: htFree(ht)

parameter. HTABLEP ht, defined in hTable.h 3
FUNCTION: htlnsert(ht, name, value)

pmter HTABLEP ht, defined in hTable.h 3
parameter: char *name, standard type

parameter: int value, standard type

FUNCTION: htFind(ht, name, value) g
parameter:. HTABLEP ht, defined in hTable.h

paramete, char *name, standard type 3
parameter: hash_valuetype *value, defined in hTable.h

1
I
I
I
I
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UFILE: map.c

3FUNCTION: ForegroundColorDefault(widget, offset, valPtr)

parameter. Widget widget, defined in <Xl 1/lntrinsic.h>

parameter: int offset, standard type

parameter: XrmValuePtr valPtr, defined in <XI 1/Xresource.h>

I FUNCTION: BackgroundColorDefault(widget, offset, valPtr)

parameter:. Widget widget, defined in <X1 1/Intrinsic.h>

parameter: int offset, standard type

parameter: XrmValuePtr valPtr, defined in <XI 1/Xresource.h>

FUNCTION: CvtStringToMapStyle(args, nargs, from, to)

parameter: XrmValue *args, defined in <Xl 1/Xresource.h>

parameter: int *nargs, standard type

parameter: XrmValue *from, defined in <XI I/Xresource.h>
parameter:. XrmValue *to, defined in <Xl I/Xresource.h>

FUNCTION: mapselect(w, a, cback)

parameter. Widget w, defined in <XI I/Intrinsic.h>

parameter: caddrt a, defined in <sys/types.h>

parameter: XmListCallbackStruct *cback, defined in <Xm/Xm.h>

FUNCTION: maptime_callback(w, a, cback)

parameter: Widget w, defined in <XI I/Intrinsic.h>

parameter: caddrt a, defined in <sys/types.h>

parameter: XmAnyCallbackStruct *cback, defined in <Xm/Xm.h>

FUNCTION: map-color-animateO

FUNCTION: map-style-of-type(type)

parameter unsigned char type, standard type

FUNCTION: map-shapeoftypes(ypel, type2)
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parameter unsigned char typel, type2, standard type 3
FUNCTION: map.gc_.ofjtype(type, lesser_type, gcpl, gcp2)

parameter unsigned char type, standard type

parameter unsigned char lesser rtype, standard type

parameter. GC *gcpl, *gcp2, defined in <Xl 1/Xlib.h>

FUNCTION: mapjbounding..box(pts, npts) 3
parameter. register XPoint *pts, defined in <X11/Xlib.h>

parameter int npts, standard type 5
FUNCTION: map-draw.bolt(dpy, wind, rpl, rp2, typel, type2, shape, mode)

parameter. Display *dpy, defined in <XI I/Xlib.h> i
parameter. Window wind, defined in <Xl I/X.h> 1
parameter RadiolnfoP rp 1, rp2, defined in radmon.h

parameter unsigned char type 1, type2, standard type 5
parameter. unsigned char shape, standard type

parameter DRAW.,MODE mode, defined in this file i
FUNCTION: maps set..pending..drawO

FUNCTION: mapdrawo

FUNCTION: mapstart-drawO 3
FUNCTION: mapqaseO

FUNCTION: mapstart.erase0 5
FUNCTION: map-colorradio(rp)

parameter RadiolnfoP rp, defined in radmon.h I
FUNCTION: mapscolorvehicle(vp) 3

parametr. VehicleInfoP vp, defined in radmon.h

FUNCTION: map-display.move(visible, x, y) i

parameter Boolean visible, defined in radmon.h
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i parameter: Position x, y, defined in <Xl 1/Intrinsic.h>

FUNCTION: map-input(w, vp, event)

parameter:. Widget w, defined in <Xl I/Intrinsic.h>

3 parameter VehiclelnfoP vp, defined in radmon.h

parameter: XEvent *event, defined in <X 1/Xib.h>

I FUNCTION: map expose(w, a, cback)

gparameter:. Widget w, defined in <X 1/Intrinsic.h>

parameter: caddrt a, defined in <sys/types.h>

3 parameter. XmDrawingAmaCallbackStruct *cback, defined in <Xm/Xmh>

FUNCTION: mapjresize(w)

3 parameter. Widget w, defined in <X Il/Intrinsic.h>

FUNCTION: map_closeo

FUNCTION: map-stepO

3 FUNCTION: map-step-toanomalyO

FUNCTION: mapjfieezeO

3FUNCTION: mapjunfreezeO

FUNCTION: mapRegisterNamesO

IFUNCTION: maplnitWidgets0

FUNCTION: mapallocate_colorsO

FUNCTION: mapanimationpixmap(dir, rootwindow)

parameter int dir, standard type

parameter: Window rootwindow, defined in <Xl 1/X.h>

FUNCTION: map-createwidgetO

FUNCTION: map-sreate-vehicle-widget(vp)

parameter: VehicleInfoP vp, defined in radmon.h

FUNCTION: map-rmanageyehicle(vp)
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parameter. VehiclelnfoP vp, defined in radmon.hI

FUNCTION: mapjayou.compare..x(vppl, vpp2)

parameter: VehiclelnfoP *vpplI, *vypp2, defined in radmon.hI

FUNCTION: mapjlayout-compare-y(vppl, vpp2)3

parameter VehiclelnfoP *vppl, *vppZ, defined in radmon.h

FUNCTION: map-jneasure()

FUNCTION: znapJayouto

FUNCTION: map-create radiojbuttons()

FUNCTION: znapdisplayo

FUNCTION: rnap..setjirne(t)I

parameter. MSEC L, defined in tuneline.h3

FUNCTION: mapjrecolor()

FUNCTION: map..updateo3

FUNCTION: map-set-onnectivity(rpl, idx, new~sonnectivity)

parameter RadiolnfoP rp I, defined in radinon.h

parameter: int idx, standard type

parameter unsigned char new--onnectivity, standard type

FUNCTION: map-vebicle-moved(vp)5

parameter VehiclelnfoP vp, defined in radxnon.h

FUNCTION: mapjims-adioso3

FUNCTION: map..yehicle~yamishcd(vpl)

parameter: VebiclelnfoP vpl1, defined in radmon.h

FUNCT7ION: rnap,.yehicle...appeared(vpl)3

pmwter: VehiclelnfoP vpl1, defined in radmon.h

FUNCTION: mapinit-adio(rp)3

parameter: RadiolnfoP rp, defined in radmon.h
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U FUNCTION: mapresetO

5 FUNCTION: map-radiotransmiLtime(rp, when)

parameter: RadioInfoP rp, defined in radmon.h

I parameter. MSEC when, defined in timeline.h

FUNCTION: map-set-radio-time(rp, when)

I parameter: RadioInfoP rp, defined in radmon.h

parameter. MSEC when, defined in timeline.h

FUNCTION: map-advance(up-to, advance-mode, maxadvance)

3 parameter: MSEC up-to, defined in timeline.h

parameter MAP_ADVANCEMODE advance_mode, defined in this file

3parameter. MSEC maxadvance, defined in timeline.h

FUNCTION: map advance-display(up-to, max-advance, iffrozen)

I parameter: MSEC up-to, defined in timeline.h

3 parameter MSEC maxadvance, defined in timeline.h

parameter: Boolean iffrozen, defined in radmon.h

3 FUNCTION: map-destroyO

I
I
I
I

I
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FILE: net.c3

FUNCTION: InitSiiNetwork()

FUNCTION: net-destroyOI

FUNCTION: VehiclelDtoladex(vehiclelD))

parameter VehiclelD) vehiclelD

FUNCTION: net-read~file(f, version)3

parameter FILE *f, defined in <stdio.h>

parameter int version, standard type3

FUNCTION: net-count-flle(f)

prdmeter. FILE *f, defined in <stdio.h>

FUNCTION: net-writejfile(f)3

parameter FILE *f, defined in <stdio.h>

FUNCTION: net~eplenisho3

FUNCTION: ReadPDUs()

FUNCTION: Drain.PDUsO

FUNCTION: netChangeState(rp, st, timestamp)

parameter. RadiolnfoP rp, defined in radmon.h

pmter:STATEP st, defined in staxe.h3

FUNCTION: ProcessVehicleAppearancPDU(pdu, timestamp)

para1mePter: VebicleAppearanceVariant *pdu3

parameter MSEC timestamp, definied in zimeline.h

FUNCTION: ProcessDeactivatcPDU(pdu, timestamnp)I

parameten. DeactivateResponseVariant *pdu3

parameter MSEC timestamp, defined in timeline~h

FUNCTION: ProcessStatusChangePDU(pdu, timestamp)3

parameter Status~iangeVariant *pdu
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I parmeter. MSEC timestamp, defined in time1ine.h

I FUNCTION: ProcessVehicleStatusPDU(pdu, tirnestaniP)

parameter VehicleStatusVariant *pdul

5 parameter MSEC timestamp, defined in timcline.h

FUNCTON: ProcessTransmitterPDU(pdu. timestanip)

I paramter. register TransmitterVariant, *pdu

parameter~ MSEC tiniestanip, defined in timeline.h

FUNCTON: ProcessReceiverPDU(pdu, tiniestamnp)
parameter register ReceiverVariant *pdu

parameter MSEC timestamnp, defined in timeline.h

3 FUNCTON: net..geteaddro
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FICLE: radmon-c3

FUNCTION: main(argc, argv)

parameter- int argc, standard type

parameter char **argv, standard tpex

FUNCTION: slow...periodicO

FUNCTION: mediumixperiodic()

FUNCTION: EnablePeriodicO

FUNCTION: DisablePeriodicO

FUNCTION: fast-periodicO

FUNCTION: resetTimeO

FUNCTION: InitVehicle(vp, vidx)

Parmter. VehicilnfoP vp, defined in radmon.h

parameter it vidx, standard type

FUNCTION: DestroyEverytliingO

FUNCT7ION: set identification-labelQ

FUNCTION: OfflineO

FUNCTION: OnlineO

FUNCTION: DcmroyWidget(wp)3

parameter Widget *wp, defined in <XlI 1/Intrinsic.h>

FUNCTION: Destroy VehiclesO3

FUNCTION: resetRadiosO

FUNCTION: TimeoutRadiosOI

FUNCTION: TimeoutVehiclesO3

FUNCTION: vehicle-name(vp)

parameter VehiclelnfoP vp, defined in radmon.h3

FUNCTION: radio-narne(rp)
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I parameter: RadiolnfoP rp, defined in radmon-h

U FUNCTON: state-radioj-ame(st)

parameter. STATEP st, defined in state.h

5 FUNCTON: exit-gracefully(

FUNCTON: print-baflnerO
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FILE: state.c

FUNCTION: stateReplenishFreeListO

FUNCTION: staleAllocatO I
FUNCTION: stameinito

FUNCTION: state_countfile

FUNCTION: statewrite-file(O 3
parameter: FILE *f, defined in <stdio.h>

FUNCTION: statereadfile(f, version)

parametr:. FILE *f, defined in <stdio.h>

parameter int version, standard type

FUNCTION: state_flnd(st)

parameter: STATEP st. defined in stm.h

FUNCTION: state-closecallbackO 3
FUNCTION: state..s-distinct(stl, st2)

parameter: STATEP sti, defined in state.h I
parameter: STATEP st2, defined in state.h

FUNCTION: state_draw_s.com(d, w, xp, y, corn, com-max, left-justify)

parameter: Display *d, defined in <X1 IXlib.h> 3
parameter Window w, defined in <XI I/X.h>

parameter: Position *xp, defined in <X1 l/Intrinsic.h> 3
parameter:. Position y, defined in <X1 I/Inrinsic.h>

paramter SCOM com, defined in state.h I
aramter: SCOM commax, defined in stM.h 3

parameer. Boolean left-justify, defined in radmon.h

FUNCTION: state-draw-onecom(d, w, y, rc, dc) 3
parameter: Display *d, defined in <XI 1/Xlib.h>
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I parameter. Window w, defined in <Xl I/X.h>

3 parameter Position y, defined in <Xl l/Intrinsic.h>

parameter. RADIO_COMP rc, defined in state.h

Sparameter. DERIVED_COMP de, defined in state.h

FUNCTION: stateexposescallback)

I FUNCTION: stateattr-select(w, a, cback)

parameter:. Widget w, defined in <Xl l/Intrinsic.h>

parameter: caddrt a, defined in <sys/types.h>

3 parameter: XmButtonLCallbackStruct *cback

FUNCTION: state_status-select(w, a, cback)

3 parameter:. Widget w, defined in <XI l/Intrinsic.h>

parameter: caddrt a, defined in <sys/types.h>

parameter. XmBunonLCallbackStruct *cback

3 FUNCTION: state_radioselect(w, a, cback)

parameter: Widget w, defined in <X1 l/Intrinsic.h>

3parameter: caddrt a, defined in <sys/types.h>

parameter. XmButtonLCallbackStruct *cback

3 FUNCTION: stateRegisterNames0

FUNCTION: statelnitWidgetsO

FUNCTION: state-newradiobuttons0

3 FUNCTION: statecreate-widgeto

FUNCTION: state_finish-com(cm, max-cm, s)

3 parameter: register S_COMP cm, defined in state.h

parameter: SCOMP maxcm, defined in state.h

parameter: char *s, standard type

3 FUNCTION: stateformatstatus(st, sc)

* 127



I
BBN Report No. 7628 BBN Systems and Technologies

parameter. STATEP st, defined in state.h 3
parameter: STATECOMP sc, defined in state.h

FUNCTION: stazeformatuning(tune, sc) m

parameter. TUNEP tune, defined in tune.h

parameter: STATE-COUP sc, defined in state.h

FUNCTION: state-format(sc) 3
parameter: STATE.COMP sc, defined in state.h

FUNCTION: state.expand statecomp(n) 3
parameter: int n, standard type

FUNCTION: sate_expand_derive&com(rc, n) m

parameter: RADIOCOMP rc, defined in state.h m

parameter: int n, standard type

FUNCTION: state-clear dci0 3
FUNCTION: stateillone-adio(rc, rp, stte_now)

parameter RADIO-COMP rc, defined in state.h

parameter: RadiolnfoP rp, defined in radmon.h

parameter: MSEC state-now, defined in imeline.h I
FUNCTION: stateJormatstatistics(dc, n, overalltime) 3

parameter: DERIVEDCOMP dc, defined in state.h

parameter: int n, standard type 3
parametm. MSEC overalltime, defined in tireline.h

FUNCTION: smtccompilc_statistics(rc, totaUime) I
parameter: RADIO-COMP rc, defined in state.h 3
parameter: MSEC total-time, defined in timeline.h

FUNCTION: state-radio_com_compae(rc I, rc2) 3
parameter: RADIOCOMP rc1, defined in state.h

I
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I parameter RADIO_COMP rc2, defined in state.h

1 FUNCTION: state-derived-corn-conipare(dclI, dc2)

parameter: DERIVED_COMP dc 1, defined in state.h

parameter: DERIVEDCOMP dc2, defined in state.h

FUNCTON: stateexpand_adio_coni(n.radios)

I parameter: it njadios, standard type

FUNCTON: state-display(force)

paracter: Boolean force, defined in radnion.h
FUNCTON: state~functionO

FUNCTON: state-update()

FUNCTON: state-nth(n)

parameter: it n, standard type

I FUNCMON: state-destroy()
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FILE: status.c

FUNCTION: status_close_callback(w, rp, b)

parameter. Widget w, defined in <X1 1/lntrinsic.h> I
parameter: RadiolnfoP rp, defined in radmon.h

parameter: caddr-t b, defined in <sys/types.h>

FUNCTION: status_select(w, a, cback) 3
parameter: Widget w, defined in <X1 /Intrinsic.h>

parameter: caddr-t a, defined in <sys/types.h> 3
parameter: XmButtnLCallbackStnct *cback

FUNCTION: set-widgetlabelO I
FUNCTION: set.status.label0

FUNCTION: statusRegistcerNamesO

FUNCTION: statuslnitWidgetsO 3
FUNCTION: create-status-widget(rp)

parameter:. RadiolnfoP rp, defined in radmon.h 3
FUNCTION: createstatus_select_button(rp)

parameter: RadiolnfoP rp, defined in radmon.h

FUNCTION: getUpdateFlags(oldstate, new-state) 3
parameter: register STATEP old-state, defined in state.h

parameter: register STATEP new-state, defined in state.h 3
FUNCTION: status_newjradio(rp)

parameter:. RadiolnfoP rp, defined in radmon.h I
FUNCTION: UTMString(x, y)

parameter double x, y, standard type

FUNCTION: unhilitewidget(w) 3
parameter:. Widget w, defined in <X1 l/Intrinsic.h>

I
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I FUNCTION: status-update(rp)

3 parameter: RadiolnfoP rp, defned in radnion.h

FUNMTON: UpdateRadioStatusO

3 ~FUNCTON: status...destroyo
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FILE: timeline.c I
FUNCTION: tlEnqueue(tlq, tls)

parameter: register TLQP tlq, defined in radmon.h I
parameter register TLSP tls, defined in radmon.h

FUNCTION: tlDequeue(tlq)

parameter: register TLQP tlq, defined in radmon.h 3
FUNCTION: tiReplenishFreeList0

FUNCTION: dnit0 3
FUNCTION: tlChangeState(rp, timestamp)

parameter. RadiolnfoP rp, defined in radmon.h I
parameter: MSEC timestamp, defined in timeline.h 3

FUNCTION: tlNext(tlsp, tiep)

parameter: register T.P *t1sp, defined in radmon.h 3
parameter register TLEP *tep, defined in radmonh

FUNCTION: tLPrev(dsp, flep) I
parameter register TLSP *tlsp, defined in radmonh

parameter register TLEP *dep, defined in radmonh

FUNCTION: dlFind(rp, when, dsp, tlep) 3
parameter: RadioInfoP rp, defined in radmon.h

parameter: long when, standard type 3
parameter. TLSP *dsp, defined in radmon.h

parameter TLEP *tlep, defined in radmon.h I
FUNCTION: tlReadFile(f, rp)

parameter. FILE *f, defined in <stdio.h>

parameter: RadiolnfoP rp, defined in radmon.h 3
FUNCTION: tlCountFile(rp)

I
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I parameter: RadiolnfoP rp, defined in radmon.h

FUNCTON: tlWriteFile(f, rp)

parameter FILE *f, defined in <stdio.h>

parameter. RadiolnfoP rp, defined in radmon.h

FUNCTON: tlFree(rp)

I parameter: RadiolnfoP rp, defined in radnion.h
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FILE: traffic.c3

FUNCTION: TMETfO_ WIND)OWCOORD(trf, t)

parameter TRAFFIC_INFOP trf, defined in tr-afflc.h

parameter. MSEC t, defined in tirneline.h

FUNCTION: WIDOWTOTIME_-COORD(trf, x)

parameter. TRAFFIC_IN1FOP trf, defined in trafflc.h3

parameter it x, standard type

FUNCTION: TIM_TOWINDOWDELTA(trf, t)3

parameter. TRAFFIC-INFOP trf, defined in wrafflc.h

parameter. MSEC t, defined in timeline.hI

FUNCTION: WIDOWTOTIMEDELTA(trf, x)3

parameter. TRAFFIC_INFOP tif, defined in trafflc.h

parameter. int x, standard type3

FUNCTION: trafficRegisterNames()

FUNCTION: trafflclnitfidgetsOI

FUNCTION: traffic-cuirsor.yalid(trf)

parameter. TRAFFICINFOP trf, defined in tz-afflc.h

FUNCTION: traffic-cursor-invalid(trf)3

parameter. TRAFFIC_INFOP trf, defined in trafflc.h

FUNCTION: traffic-set-scrollbar(trk)

parameter TRAFFIC_ INFOP trf, defined in trafflc.h

FUNCTION: trafflc..sectuwr-r=m*tme)
parameter MSEC time, defined in timeline.h3

FUNCTION: trafflcsuirsor-jime(p)

parameter: MSEC *p, defined in timeline.h3

FUNCTION: traffic-draw-cusr(trf)
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I parameter: TRAFFICINFOP trf, defined in traffic.h

FUNCTION: trafficerasecursor(trf)

parameter TRAFFICINFOP trf, defined in traffic.h

5 FUNCTION: trafficeraseJabels(trf, firstuslot, last-slot)

parameter TRAFFICINFOP tif, defined in traffic.h

U parameter int first_slot, standard type

parameter: int last_slot, standard type

FUNCTION: trafficerasedrawing(trt)

3 parameter. TRAFFICINFOP trf, defined in traffic.h

FUNCTION: tuneselected(bi, tune)

parameter. BUTONINFOP bi, defined in traffic.h

parameter. TUNEP tune, defined in tune.h

FUNCTION: trafficdraw-label(trf, slot)

parameter. TRAFFICINFOP trf, defined in traffic.h

parameter int slot, standard type

FUNCTION: traffic-draw-slot(trf, slot, left, width)

parameter TRAFFIC-INFOP trf, defined in traffic.h

parameter imt slot, standard type

parameter: int left, standard type

parameter int width, standard type

FUNCTION: traffic draw.labels(trf, first.slot, last-slot)

parameter TRAFFIC_INFOP trf, defined in traffic.h

parameter int first_slot, standard type

parameter: int lastslot, standard type

FUNCTION: traffic_formatime(trf, time)

parameter TRAFFICINFOP trf, defined in traffic.h
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parameter. long time, standard type 3
FUNCTION: traffic-formaturafficjtime(time)

parameter. MSEC time, defined in timeline.h I
FUNCTION: traffic_timc_to_date_field(time)

parameter: long time, standard type

FUNCTION: traffic_measure-.grid(trf) 3
parameter. TRAFFIC_INFOP trf, defined in traffic.h

FUNCTION: trafficdraw..grid(trf, left, width)

parameter. TRAFFICNFOP trf, defined in traffic.h

parameter int left, standard type

parameter int width, standard type

FUNCTION: traffic_drawslots(trf, firstslot, lastslot, left, width)

parametw. TRAFFIC_INFOP trf, defined in traffic.h 3
parameter int first-slot, standard type

parameter int lastslot, standard type 3
parameter- int left, standard type

parameter int width, standard type

FUNCTION: trafficzlrawjlabels(w, trf, cback) 3
parameter. Widget w, defined in <Xl l/Intrinsic.h>

parameter TRAFFIC_INFOP trf, defined in traffic.h 3
parameter. XmDrawingAreaCallbackStruct *cback, defined in <Xm/Xm.h>

FUNCTION: trafficredraw(trf, left, top, width, height)

parameter TRAFFICINFOP trf, defined in traffic.h

parameter int left, top, standard type

parameter: int width, height, standard type 3
FUNCTION: traffic-expose(w, h'f, cback)

I
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Iparameter. Widget w, defined in <Xl /Intrinsic.h>

parameter. TRAFFICINFOP trf, defined in t'afflc.h

parameter XmDrawingAreaCallbackStruct *cback, defined in <Xn/Xm.h>

FUNCTION: trffic._graphics-expose(w, trf, event)

parameter Widget w, defined in <X1 1/Intrinsic.h>

N parameter. TRAFFICINFOP trf, defined in traffic.h

parameter. XEvent *event, defined in <X1 1/Xlib.h>

FUNCTION: traffic resize(w, trf, cback)

paramete. Widget w, defined in <X Il/Intrinsic.h>

parameter. TRAFFICINFOP trf, defined in traffic.h

parameter. XmDrawingAreaCallbackStruct *cback, defined in <Xm/Xm.h>

FUNCTION: traffic-close(w, trf, cback)

parameter Widget w, defined in <X1 l/Intrinsic.h>

parameter. TRAFFIC_INFOP trf, defined in traffic.h

parameter caddr_t cback, defined in <sys/types.h>

FUNCTION: trafficzoomin(w, trf, cback)

parameter. Widget w, defined in <X11/Intrinsic.h>

parameter. TRAFFIC_INFOP trf, defined in traffic.h

parameter caddrt cback, defined in <sys/types.h>

FUNCTION: trafficzoom-out(w, trf, cback)

parameter. Widget w, defined in <X1 I/Intrinsic.h>

parameter. TRAFFIC_INFOP trf, defined in traffic.h

parameter caddrt cback, defined in <sys/types.h>

FUNCTION: traffic_left(trf, delta, limit)

parameter TRAFFIC_INFOP trf, defined in trafflc.h

parameter int delta, standard type
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parameter int limit, standard type3

FUNCTION: trffiC...continue...pajelft(trf, id)

Parameter TRAFFICIN4FOP trf, defined in traffic.h

parameter Xd~ntervald. id, defined in <X1 lllntrinsic.h>

FUNCTION: traffic...panjeft(w, trf, c back)

parameter Widget w, defined in <xl I/Intrinsic.h>3

Parameter TRAFFICRIFP trf, defined in trafflc.h

Parameter XniAnyCallbackStruct *cback defined in <Xni/Xm.h>

FUNCTION: trafflc-ight(tf, delta)

Parameter TRAFFICINFOP trf, defined in Urafflc.hI

parameter int delta, standard type

FUNCTON: traffic-continuepanjight(trf, id)

parameter TRAFFCJNFP trf, defined in zrafflc.h3

parameter Xtlnteralld. id, defined in <XI l/Intrinsic.h>

FUNCTION: trafflc...pansight(w, trf, cback)I

Parameter Widget w, defined in <Xl1 l/Intrinsic.h>

Parameter TRAFFICINFOP trf, defined in trafic.hI

parameter XmAnyCallbackStruct *cback, defined in <XnvXm.h>3

FUNCTION: trafflc..fit(w, trf, cback)

parameter Widget w, defined in <Xl l/Intrinsic.h>3

Parameter TRAFFICINFOP trf, defined in traffic.h

parameter: caddr-t cback, defined in <sys/types.b>I

FUNCTON: trafficjfreeze(w, trf, cback)3

parameter Widget w, defined in <Xl Il/Intrinsic.h>

parameter TRAFFICINFOP trf, defined in trafflc.h3

parameter: caddr -t cback, defined in csys/types.h>
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I FUNCTION: traffic-unfreeze(w, trf, cback)

parameter. Widget w, defined in <Xl 1/Intrinsic.h>

parameter~ TRAFFICINFOP trf, defined in trafflc.hi

5 parameter~ caddr- t cback, defined in <sys/types.h>

FUNCTION: traffinput(w, trf, cback)

3 parameter Widget w, defined in <Xl l/Intrinsic.h>

parameter: TRAFFICINFOP trf, defined in trafflc.h

I parameter. XmDrawingAreaCallbackStruct *cback, defined in <Xm/Xmrh>

I FUNCTION: traffic-set-offset(trf, new-offset)

parameter. TRAFFICINFOP trf, defined in traffic.h

parameter. int new_offset, standard type

FUNCI1ON: traffic-scrollbar(w, trf, cback)

I parameter. Widget w, defined in <Xl Il/Intrinsic.h>

parameter. TRAFFICINFOP trf, defined in- trafflc.h

parameter. XmScrollflaCallbackStruct *cbaci, defined in <Xni/Xmh>

3 FUNCTION: traffic-niotion(w, trf, event)

parameter Widget w, defined in <Xl I/Intrinsic.h>

3 parameter TRAFFICINFOP trf, defined in traffic.h

parameter XEvent *event, defined in <Xl 1/Xlib.h>

I FUNCTION: traffic-allocate-colors(trf

3 parameter. TRAFFICJINFOP trf, defined in traffic.hi

FUNCTION: taffic-create..yidget(trt)

parameter~ TRAFFICINFOP trf, defined in traffic.h

FUNCTION: traffic-newjeight(tri)

I parameter TRAFFICINFOP trf, defined in traffic.h

FUNCTION: traffic-add-pos(trf, position)
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parameter TRAFF1CJNFOP trf, defined in =rffic.h3

Parmter int position, standard type

FUNCTION: trafflc-delete..pos(trf, position)

pararacter TRAFFICIN]FOP trf, defined in traffic.h

parameter it position, standard type

FUNCTION: traffic-sub-select(w, bi, cback)3

parameter Widget w, defined in <Xl l/Intrinsic.h>

parameter BUTTONJNFOP bi, defined in traffic.h3

parameter XmListCallbackStruct *cbackr, defined in <Xrn/Xm.b>

FUNCTION: ta~ffic-create-rao-button(trf, rp)I

parameter TRAFFICLINFOP trf, defined in traffic.h

parameter. RadiolnfoP rp, defined in radmon.h

FUNCTION: traffic-crcate-tune-bulon(tf. tun)3

parmetr TRAFFICINFOP trf, defined in craffic.h

parameter. TUNEP tune, defned in tuneh3

FUNCTION: affic-resetO

FUNCTION: traffic- newjtuneftune)

parameter TUNEP tune, defined in tune.h

FUNCTION: trafflc~jiewjadiofrp)

paramee RadiolnfoP rp, defined in radmon.h3

FUNCTION: trafficupdateo

FUNCTION: UpdateRadioTrafflc()

FUNCTION: traffic..destroy()
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I FILE: tune.c

FUNCTION: tunecount-fileO

FUNCTION: tunewritejfile(f)

parameter:. FILE *f, defined in <stdio.h>

FUNCTION: tunejead-file(f, version)

I parameter: FILE *f, defined in <stdio.h>

parameter int version, standard type

FUNCTION: tuneReplenishFreeList0

3 FUNCTION: tuneAllocateo

FUNCTION: tune-init0

FUNCTION: tune_setname(tunel)

parameter TUNEP tune 1, defined in tune.h

3 FUNCTION: tunejind(mode, frequency, hopinfo)

parameter: unsigned char mode, standard type

parameter: long frequency, standard type

parameter: FHParameters *hopinfo

FUNCTION: tune-new0

I FUNCTION: tune_compare(tl, t2)

parameter: register TUNEP tl, defined in tune.h

parameter: register TUNEP t2, defined in tune.h

FUNCTION: tunedestroyO

FUNCTION: tune-nth(n)

parameter: int n, standard type

1
I
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FILE: version.c

No Typedefs for this file.

FILE: hT'b-e.h

No Typedefs for this file. I
FILE: radmon.h

No Typedefs for this file. I

FILE: state.h I
No Typedefs for this file. 3

FILE: style.h 3
No Typedefs for this file.

FILE: timnline.h 3
No Typedefs for this file. I

FILE: traffic.h

No Typedefs for this file. I

FILE: tune.h

No Typedefs for this file. 3
I
I
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