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ABSTRACT

This paper proposes design and implementation of extensible GUI which represents communication network using object-ori-

ented technique. We have modeled major elements of communication network and GUI using object-oriented technique, and

demonstrated the extensibility into other system by showing examples. The proposed framework provides extensibility and wain-

tenability, so this system be a reference model for future GUIs of communication network.
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I A EAFC. olF B A2HES A B
W the3 2t

Sun9 NetManagert Manager-Agent=2deol
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read_nodes read_links read
readOK readOK readOK
draw_nodes draw_links draw
Presentation | rawOK Node Presentation | drawOK Link Dresentation] ~ 9rawOK Map
find_node find_link Zoom
Manager TindOK Manager Manager findOK Manager Manager 200mOK Manager
edit_node edit_tink
editOK editOK
write_nodes_ write links
writeOK writeOK
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4.2.1 PresentationWindow E& 2

PresentationWindow ZdlAv Zd A4

=
=2

=z
=3

Eis

U7 715 S S8 Fozolth of Tzt AR
A Heel wel e wAEY A $4E B
o Fe BEE 20da. FUT EAE A9 Y0

oAl (] 49 FEE AT FFEES F
osla Qlt. of Fef2o AMEL wyut, ofelE
2B AHE VAR Hd, <hR AAA] Rd, A%

o x= 3 YA 2HE AT FY d9ES
=S F2F Zerh

PresentationWindow E# 271 e F8
e W g3 Wy s T2 ofeg 2ot

e

Yol

: BasicComponent class

T

UlComponent class

Application class

a8 3.

class PresintationWindow
PresentationWindow
MapManager
Widget menu,

*prev_win;
*display_map;
status_bar, message_bar,

MainWindow class .

PresentationWindow class:

NodelntoDialog class

RelayNode class

Dialog class

LinkInfoDialog class

OptionDialog class

NetworkComponent class

N

Node class Link class

StationNode class OpticalLink class
CoaxialLink class

MicrowaveLink class :

F2 A3 729 74

: public Maindow{

icon_list,

// pointer to previous presentationwindow object
// pointer to associated Map object
work_area;

// declaration of Motif widgets needed for construction of presentationWindow

float scale, total_scale;

short win_height, win_width;
protected:

virtual Widget createWorkArea(Widget)
public:

presentationWindow(char*};

" PresentationWindow{ );

void SetWindowPanel (Position, Position);
void InitMenuPanel( );

void InitStatusPanel({ );

void InitMessagePanel ( };

void InitIconPanel{ );

void InitWorkPanel( );

void  InitPresentation( );

void  EditNetwork( };

void ShowInformation( );

Y

// window's scale factor
// window's size

// Creates the label
// constructor

// destructor

// to size window

// to initialize menu structure

// to initialize status structure

// to initialize message structure
// to initialize icon structure

// to initialize working area

// to draw presentation of network
// to edit network

// to show information of network
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4.2.2 NodeManager &2

NodeManager Zdl2¢€ = 824 715% 9
the FHAEAN =(HEe, FAL)ANE Hest
7] 918 Pad A8 72 gr-EE TP

NodeManager A€ = dolel #dL &2
&, == oolel YRR EH = FHES YolE
o ol k& AAE AT H x= FAEE o
A P2rEZAN FAs YRHes @@

class NodeMannger{

Node *nodes;

Node *last_node;

unsigned node_num;

int nodes_modified;

int data_loaded;
public:

NodeManager{ );

virtual ~NodManager( }:

ReadFile( };

WriteFile( };

void Draw( };

void DrawStation( );

void DrawRelay( );

void ShowInformation( );

void CreateNode( );

void ModifyNode( );

void DeleteNode( );

4.2.3 LinkManager &&=

LinkManager &d2& g3 #24 715§ ¢34
she FY224 AT AolE, §F Aol nlo]
Az HolB) AAE Hr] H3) 28F A& F
Zo FFES TEUL

LinkManager &% 2+ NodeManager ]2}
PRzt 2 g3 diojel g BelEn, ¥3A o]
e sld2RE P32 PREE Ho] B o|E ¥2 4
A g 433 H, F2 AANEL WYz 42 ¢
2ER2 FAsa @3ttt PresentationWindow

class LinkManager({

Link *links;

Link *last_link;

unsigned link_num;

int links_modified

int data_loaded
public:

LinkManager( );

virtual ~LinkManager( );

Read_File( );

Write_File( );

void Draw( );

I/
/7
/7
/7
/7

//
/7
//
/7
/7
/1
/7
/7
/7
/7
7/

//
/7
/7
12
/17

7/
//
//
//
/!

PresentationWindow Z# 29 9%%9 23
w} o] Ydx$o Vel AE Aol FHo] T o]
Ae =258 AYda 44 A 2Ysld F
o} AHEA} Al N2E =28 A A4
¥ =58 97 22E ARlEY F3, JEY =
=g A MYE =28 97 gAEZRY 4
Ased Fo. ae2ln HFHes A4 P29 e
E F28& k& dolg e HAste Fot,

pointer to nodes read from node from node file
pointer to last mode

current node number in array

flag

flag

constructor
virtual destructor
read node info.
write node info.
draw nodes

draw station
draw relay

show node info.
create node
modify node info.
delete node

g2 9599 8o wat o] xS Vet
AZ 38 990 EFHo|Ae PAEES AH3lS
o] £} ojuf, YA FHE] AZE x=
Zol stz #F JQgtell EAE BAEA &
th 9] shRA R ARAE M2E H3E YAE
W YAE P38 A2 2 2Ed Ao Fa, 7|E
o] 33E A& Hge P3E 47 gP2ERER
H AAEe 2o, a2ln, HEFHoE 93 Y2E
Ae Y2 F2E F32 dojE e A F U=
£ 3o £t

array of links read from link file
array of links read from link file
current link number in array

flag

flag

constructor
virtual destructor
read link info.
write link info.
draw link
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void DrawOptical( ):
void DrawCoaxial{ );
void ShowInformation( };
void Createlink( );
void Modifylink( );

void Deletelink{ };

4.2.4 MapManager S22

MapManager Ed2E A= #A 715E 53
e FHasA Axd det gd 22F7] Y8
gag Az 729 AUy P5EL TFP

MapManager dl2& A% dolg SUES &

class MapManager {
int Xs, ys:
int xr, yr;
int width, height;
float scale_factor;
float rel_scale_factor;
Map* parent;

public:
MapManager{ }:
~MapManager( };
void CalcoriginalPosition( };
void DrawMap( );
void DrawCity( };
void DrawNet { );

// draw optical link
// draw coaxial link
// show link info.
// create link

// modify link info.
// delete link

2t A= deleyt 7 Az, Ax dA
BEe 959 st x y ZF oz s 7
TE FYsie, AMgAte] "o o3 B P ol
AMelsln g HEol FoiA Hddd A9E Fd
3to] A 2E UZ S Aol ZHao Fr}

// original shift position on the orignal map
// relative position from the parent

// width and height of map

// scale factor

// relative scale factor value

// peinter to map in previous level

// constructor

// destructor

// calculate original position
// draw map

// draw clties in map

// show grid line for map

// other member functions to set and return map information

4.2.5 Node Ed~

Node Eef2y BAIY Ao EA3le =288 &
433l7] 93 ZHAzA AW A wTZo] s}
Ae 4% FE o5 FR FE AT A T
2 ¥ Node 2 AE BAY A2 =25 1B
ot AAE mdy 7] 9 F229) StationNode

class Node : public NetworkComponent {

292 9 RelayNode 29 #2 Fej2rt @
},

Node Z#29 HAMEL NodeManager A7}
2 FAHE ¢lo] Edd YA TeHY,
NodeManager &l 23 o} x= #d HE
g AR gl 2.

int iD; // node ID
char name [80] ; // name of node
float latitude, longitude; // real coordinate of node
int SCY_X, SCr_Y; // screen coordinate of node
char address{100]; // adress of node
char phone {207 ; // phone no.
public:
Node( ); // constructor
~Node( ) // destructor

// member functions to set and return node information
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4.2.6 Link S8

Link €dl2€ AT o EAdte 38 =
dgsy] A% FY22A BN e FAE] 7}
Ae 74F FEe olE R A€ A% W ¥
& EHITE Link 22 AT J38 ¥
A8l 2dgaty] 7] A 329 CoaxialLink

class Link : public NetworkComponent {
int nodel_ID; //
int node2_1D; //
int Link_ID; /7
int capacity 7/

public:
Link( );
~Link( });

e~ 9 OpticalLink Zd2, MicrowaveLink
gHxo] Ry FY2rt €,

Link 8329 AHEL LinkManager A7}
g3 FEHE YHolEd W YA weldd,
LinkManager 2j#¢] g4} e} g3 @A R
& 438G g Fot

node ID of end of link

node ID of other end of link
lind ID

capacity of link

// constructor
// destructor

// member functions to set and return link information

4.2.7 olojz21 FYP2E

geloj2a S5 BAY 8 FRE AR
oA By F7] g3} ALgH iz

Dialog &2l : o] E2E tholojza =47}
Zt3ojol & 71BAHQ g F29 e P
@ Sich

NodeinfoDialog €24 : o] e+ Dialog &
P2E KR FY22 s, k= FA M FRE
AHgRP A By 7] 93 Fell2olth

LinkinfoDialog 2eliA : o] &2 94] Dialog
Z28 22 Y22 sv, P32 BE P4 FR
& AHALAl B F7] 9§ Eef2olth

OptionDialog Eai4 : o] Ed2e A2d AMg-3
#dg o FHES AHERIA Be Fa, Abgat
2REY JH A9g By] A3 tholoj2a B
olt}, 94| Dialog 828 B5 SH2E 3tx Y
1=

4.2.8 71e} A28

B Al2"e Alxgle] g4 E 98 §& L2
Hell glo] NEAew FdggolAle 715 A8 7
ZEE e 22 Ho¥ Application 2
¢}, Zzte] A4S tREd o g8H A
NeEHR AR FREE shte FH2E FgP
MainWindow EdqAE A|2"9 74 84234 A}

#3832 1tk MainWindow EdlA¢ =8 o ¢yt
Al ¥z Mo BasicComponent 29
UlComponent 2§ F2 Y28 FxE 74
goi gt} o] ¥l EdAE (TIA AFse 2
glolgajzle] XHE o Sle Aot} 1 o AT
Aog A% 718 g 224 NetworkComponent
gl 27t Sl
BasicComponent 822 : o] E3}2+ GUIE +
At BE 84F0] ool & 71EAA A8 2
¥58 Fosta vt GUI 4 8480] 7|83
g Ztojol & AEEE U2H 2L AFo] ot
+ GUIE A% widgetE9l treedlr REZ}
H+ ‘base widget'
+ GUI 8482 9% ‘base widget <o) HZ
iy
» widget tree® manage ¥ unmanage ¥ ¥
U=E & F ¥
UiComponent &ai4 : o] 2% Basic-
Component &2 A4 Fe2oW, widget &
de] HzE Afdsn FY2E 2AA F) 4
T A4 gz grE BEI
Application 24 : o] Egla+ EE Motif &
& Xt& o] &% &8 T2 wk=A] Yagolx|
£ dutAql 203 Feg& ¥gsln rt. o] Y
25 Ao 24 =2 a¥ve XtApplnitalize()
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