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ABSTRACT

Generally, computer-communication networks are interconnected their switching nodes
in mesh topology. Each switching node may be located near or far away from each other.
The transmission link- between nodes may be various media and have different transmission
speed. Such as. packet switching networks which are very popular use nowadays. A
switching node inside the mesh configuration will be composed of hardware and operating
software for processing the incoming messages and transmitting messages to its neighbored
nodes. There are many functions or duties for a switching node to operate in according to the
standard of communication protocols under OSI reference model. One of the most important
function of a switching node based on layer 3 of OSI or network layer, is the decision of
transmission routing from source node to its destination node.

There were various studies on the transmission routing decision which mostly
considered only ome objective, for examples, minimizing time, minimizing distance or
minimizing the number of links.

In this thesis, the transmission routing decision mechanisms based on the real
environment of network are researched and developed in order to satisfy the requirements of

networks users or designers. Three mechanisms are proposed in this thesis, these are



transmission routing decision with minimum cost, transmission routing decision with
minimum hops and transmission routing decision with minimum hops for individual output
links of a node. The fundamental and algorithm of each mechanism are presented, in detail.
And computer software of each mechanism is developed and created. When the architecture
of communication network is given, such as, number of nodes, interconnecting conﬁgilration,
some factors etc., The software will compute and show the results of each mechanism on the

monitor. Users or designers can select the optimal results up to their requirements in order to

establish the routing table for each node.
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Routing table at node 1

Destination node 2 3 4 5 6 7

Sent to node 2 3 2 5 2 7
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Routing table at node 1

Destination node 2 3 4 5 6 7
Sent to node 2 3 2 S 2 7
Total Cost 1 1 2 1 2 1
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Routing Table at node B

Destination node Routing Link Cost Hops
A B->A 2 1
C B->C 3 1
D B->D 2 1
E B->C->E - 4 2

naad iumen 1dsuda@endis RDM/MC 3nRaduiainm 11 ()

<
AN 7

Routing Table at node C

Destination node Routing Link Cost Hops
A C>B->A 5 2
B C->B 3 1
D C->E->D 4 2
E C->E 1 1
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Routing Table at node D

Destination node Routing - Link Cost Hops
A D->A 3 1
B D->B Z 1
C D>E->C 4 2
E D->E 3 1
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Routing Table at node B

Destination node Routing Link Cost Hops
E>D->A 6 2
B E->C->B 4 2
& E>C 1 1
D E->D 3 1
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Routing table at node C sent out to node E

Destination node Routing Hops Link Cost
A C>E->D->A 3
B C>E->D->B 3
D C>E->D 3
E C->E 3
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Routing table at node C sent Out to node B

Destination A B D

Predecessor node B C B D

Routing table at node C sent Out to node E

Destination A B D E

Predecessor node D D E C
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Source Node is 1
Nodei Nodej Link Link Cost
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Normal Node Status

3 1 684
5 1 725
3 1 643
4 1 2598
4 1 504
6 1 53%
10 1 2675
) 1 718
7 1 638
8 1 641
8 1 617
10 1 659
9 1 566
9 1 592
1n 1 713
1 1 597
12 1 874
" 1 758
13 1 736
15 1 2
14 1 708
16 1 7
21 1 641
18 1 808
15 1 515
16 1 626
2 1 821
19 1 736
17 1 530
13 1 780
20 1 598
22 1 826
23 1 75
24 1 2487
20 1 633



112

=n.

N

38

Node Graph
Edit Algorithm St End

TR Algorithm RDM/MC
NS
- Number of Node is 24
G\ Souice Node is 1
Destination Prepecesor Cost Hop
(3) 2 3 1327 ¥
: 3 1 684
\:\ 1 3 1188 ~-
¢ 5 1 725
U N 6 5 1443
{ 7 5 1363
8 5 1366
-, 7 1929
6 2102
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9
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File Edit Algorithm Hely
Algorithm RDM/XC
Number of Node is 24 Source Node is 1
Destination Routing Table Link Cost Hop
2 1 3 2 1327 2
3 1 3 684 1
4 1 3 4 1188 2
5 1 5 728 1
6 1 S 6 1443 2
7 1 § J 1363 2
8 1 5 48 1366 2
9 1 Sy¥% 9 1929 3
10 1 548 10 2102 3
11 1 ¥/)8 1 2079 3
12 1 Sy779 W 2803 4
13 1 5§ 6 10-)8 2838 4
14 159 ) 1Y 414 2787 4 -
15 149 B 10Y135rS 3353 5 tinflmu3anin
16 105 & 11/ 26 2856 4 usand aunsmspa
17 1 g 8 11 %6 - 3296 2 Adsin
18 1 2 9 1 18 11 S am N
19 106 B WY EE—-19 3636 S snas.Sm@ns sn0adSEug
20 1] b =0-0@0 ).21%0 3445 S
21 18 % b 11428 2720 4 A3 9ns suihand =
22 188 3 11 _21 422 3183 S amiumaiuladu s=iauind
23 188 B 11 38 A25 23 3780 6 rgmmsawnsaiy
24 138 7p 9%l N/ ¥ 6098 6
Number of Node Sowce Node
2 i
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@g Node Graph
Edit Algorithm Sis3  End
IR Algorithm RDM/MH
\WA V4
i Number of Node is 24
(2 Source Node is 1
Destination Prepecesor Hop Cost
{3) 2 3 2 3
H 3 1 1
4 3 2
5 1 1
6 5 2
7 5 4
8 5 2
9 7 3
10 6 3
n 8 3
12 9 4
13 10 4
14 n 4
15 10 4
16 1" 4
17 16 5
18 2 S
13 16 5
20 21 5
21 n 4
2 21 5
23 22 6
24 18 6
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File Edit Algorithm Hels
Algorithm RDM/XH

Number of Node is 24 Source Node is 1
Destination Routing Table Hop Link Cost

2 X 3 2 2 1327

3 1 3 1 684

4 1 3 4 2 1188

S 1 S 1 728

6 1 5 § 2 1443

7. 1 5 4 2 1363

8 1 5 8 2 1366

9 1 Sy¥r 9 3 1929

10 1 S, 10 3 2102

11 1 § JeT1 3 2079

12 1 SF7 9 Ak 4 2803

13 1 S & 107 L3 4 2838

14 1 §9 654 11%714 4 2787

15 109 &4 10/ 39 4 4823 GndnpZanin

lg 1 g 8 11 l.g . I 2952 usan3 aunsmspa

1 1 8 11 1 1 ) 338 y

18 108 74 S\fipLlis 5 3611 an\_ssﬁnﬂm .

19 108 [Hoa@y ITUIR S 3636 sn.as.Sndns Isadsug

20 10§ 8, 1> (21 en S 3445

21 108 €.11" 1 4 2720 neuz 36 3ns suan $

s 189 ©_ 11 2010 P - 3183 amifumaluladwsoumdn

23 1 WS & _ 1491 2. a9 6 3780 rimammsawnsia

24 1 B\ 2=9 17 pibl gl 6 6098

Number of Node Source Node
{:‘?:ﬁ {
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i Optimal Path Routing
File Edit Algorithm Hein

Algorithm RDH/IMH

Number of Node is 24 Source Node is 1

Routing From 1 To 2
132 Hop = 2 Link Cost = 1327
15642 Hop = 4 Link Cost = 4576

Routing From 1 To 3
13 Hop =1 Link Cost = 684
156 43 Hop = 4 Link Cost = 2482

Routing From 1 To 4
1 3 4 Hop = 2 Link Cost = 1188
1564 Hop = 3 Link Cost = 1978

Routing From 1 To S
13465 Hop = 4 Link Cost = 2441
15 Hop = 1 Link Cost = 725 tindfineu3anin

usand gunsmspa
Routing From 1 To 6
1

Hop = 2 Link Cost = 1443 amsEAuin

13 46 Hop = 3 Link Cost = 1723 si.as.3n@ins 350aA%IUS
Routing From 1 To 7 nME3aInssknaas
157 Hop = 2 Link Cost = 1363 amiumalutaiw ssrouman
1346657 Hop =5 Link Cost = 3079 rhgounmsawnssiia

Routing From 1 To 8
1 58 Hop = 2 Link Cost = 1366
13468 Hop = 4 Link Cost = 2340

Routing From 1 To 9

1579 Hop = 3 Link Cost = 1929
1589 Hop = 3 Link Cost = 1958

1 34689 Hop = S Link Cost = 2932
1 3 410 11 9 Hop = S Link Cost = 5219

Number of Node Sowce Node
Routing From 1 To 10 24 [i
15 6 10 Hop 3 W\ Link Cost 2102

HAAY HAANTUDIFONLITIZUL RDM/IMH ¥40IWiA5 09107 37
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Optimal Path Routing

Eile Edit Algorithm Hoto
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Routing From 1 To 10
15 6 10 Hop = 3 Link Cost = 2102
1 3 4 10 Hop = 3 Link Cost = 3863

Routing From 1 To 11
158 11 Hop = 3 Link Cost = 2079
1 3 4 10 11 Hop = 4 Link Cost = 4622

Routing From 1 To 12

1579 12 Hop = 4 Link Cost = 2803
1589 12 Hop = 4 Link Cost = 2832
134689 12 Hop = 6 Link Cost = 3806
1 3 410 11 9 12 Hop = 6 Link Cost = 6093

Routing From 1 To 13
156 10 13 Hop = 4 Link Cost = 2838
1 3 4 10 13 Hop = 4 Link Cost = 4599

Routing From 1 To 14

15 811 14 Hop = 4 Link Cost = 2787 ii““j‘m“‘“!'ﬂ“

13 410 11 14 Hop = 5 Link Cost = 5330 usans, gunsmsopa
Routing From 1 To 15 amssisn
156 10 15 Hop = 4 Link Cost = 4823 s1.As.3ndns s50aA%Eug
1 3 410 15 Hop = 4 Link Cost = 6584

nniz 360 S SINGEn

Routing From 1 To 16 amiumahuladuws=rouma
15811 16 Hop = 4 Link Cost = 2856 rhoammsawnssi

1 3 4 10 13 16 Hop = 5 Link Cost = 5225

13410 11 16 Hop = 5 Link Cost = 53991

Routing From 1 To 17

15811 16 17 Hop = S Link Cost = 3386

13 4 10 13 16 17 Hop = 6 Link Cost = 5755

1 3 410 11 16 17 Hop = 6 Link Cost = 5929

Routing From 1 To 18

157 9 12 18 Hop = S Link Cost = 3611 Number of Node Source Node
1589 12 18 Hop = S Link Cost = 3640

1 3 46 89 12 18 Hop = 7 Link Cost = 4578 & H

1 3 410 11 9 12 18 Hop = 7 Link Cost = 6901
% §§-
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e Op Path Ro R 5
File Edit Algorithm Hats

Routing From 1 To 19
158 11 16 19 Hop
156 10 15 19 Hop =
13 4 10 15 19 Hop =

Link Cost = 3636
Link Cost = 5559
Link Cost = 7320

vinn

Routing From 1 To 20
1S5S 8 11 21 20 Hop = S Link Cost = 3445
1 3 4 10 11 21 20 Hop = 6 Link Cost = 5988
1 3 4 10 15 19 20 Hop = 6 Link Cost = 7953

Routing From 1 To 21
15811 21 Hop = 4 Link Cost = 2720
1 3 410 11 21 Hop = 5 1Link Cost = 5263

Routing From 1 To 22
158 11 21 22 Hop = S Link Cost = 3183
15811 14 22 Hop = 5 Link Cost = 3608
13410 11 21 22 Hop = 6 Link Cost = 5726
1 3 4 10 11 14 22 Hop = 6 Link Cost = 6151
indtnewignin
Routing From 1 To 23 usand gunsmspa
5 811 21 22 23 Hop = 6 Link Cost = 3780 )
S 79 12 18 23 Hop = 6 Link Cost = 4326 amsiivin
S8 9 12 18 23 Hop = 6 Link Cost = 4355 sf.as.Smdins r50aA%EuS
3 4 10 11 21 22 23 Hop = 7 Link Cost = 6323
3 4 10 11 14 22 23 Hop = 7 Link Cost = 6748 ns3aonssinams
amiiumnafulaiw ssrauman
Routing From 1 To 24 rhgammsaen st
57 9 12 18 24 Hop = 6 Link Cost = 6098
589 12 18 24 Hop = 6 Link Cost = 6127
34689 12 18 24 Hop = 8 Link Cost = 7101
3 4 10 11 21 22 23 24 Hop = 8 Link Cost = 8947
3 4 10 11 14 22 23 24 Hop = 8 Link Cost = 9372
3410 11 9 12 18 24 Hop - 8 Link Cost = 9388

Number of Node Sowce Node

[ {
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File “Global”

‘Message Const
Global Const MB_OK = 0, MB_OKCANCEL =1 ' Define buttons.
Global Const MB_YESNOCANCEL = 3, MB_YESNO = 4
. Global Const MB_ICONSTOP = 16, MB_ICONQUESTION = 32 ' Define Icons.
Global Const MB_ICONEXCLAMATION = 48, MB_ICONINFORMATION = 64
Global Const MB_DEFBUTTON2 = 256, IDYES = 6, IDNO = 7 ' Define other.
Global DgDef, Msg, Response, Title ' Declare variables.
' Show parameters
Global Const MODAL =1
Global. Const MODELESS = 0
" Network parameters
Global MaxNode As Integer
Global Srce As Integer
Global Dest As Integer
Global AlgoSta As Integer
Type NodeXY
X As Integer
Y As Integer
Sta As Integer
Index As Integer



End Type
Global Node() As NodeXY
Ty-pc LineLink

Snode As Integer

Dnode As Integer

Sta As Integer

Cost As Integer

Brate As Integer
End Type
Global LLink() As LineLink
‘RDM/MC-MH
Global DisS() As Integer
Global PreS() As Iateger
Global HopS() As Integer
Global Hop() As Integer
Global FRoute()

‘Global FRoute() As String * 128

Sub Cut_Word(S_Posi, S_Pos2, Resource, Result, Chk)
S_Pos2 = InStr(S_Posl + 1, Resource, Chk)
Wordlen = (S_Pos2 - S_Posl) - 1
Result = Mid(Resource, S_Posl + 1, WordLen)

End Sub

Sub RDM_IMH()
ReDim PreF(MaxNode)
ReDim Send(MaxNode, MaxNode) As String
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ReDim Send_n(MaxNode, MaxNode) As String
ReDim Hop(MaxNode, MaxNode) As Integer

ReDim Rec(MaxNode) As String

Dim Hop_n As Integer

Dim PNode As Integer, Snode As Integer

Dim Min As Integer, Max As Integer
Dim i As Integer, j As Integer
Const En = "End"
Const Sp=""
If MaxNode >= 0 Then
If Srce <= 0 Or Srce > MaxNode Then
Srce =1
Msg = "Not In Rate Set Defalt is 1"
MsgBox Msg, MB_OK, Title
Msg =""
End If
For i = 1 To MaxNode
For j = 1 To MaxNode
Hop(i, j) = 32767
Next
Next
i = Srce
Hop_n=1
For j = 1 To MaxNode
If LLink(i, j).Sta = 1 Then
Send(i, j)=j & Sp & En
Hop(i, ) =0
PreF() =i

126



127

End If
Next
Do
For j = 1 To MaxNode
For i = 1 To MaxNode
If Send(i, j) < " And Send(, j) <> En Then
SpcPosl = InStr(1, Send(i, j), Sp)
PNode = Left(Send(i, j), SpcPosl - 1)
If Hop(j, PNode) = 32767 And Hop(j, PNode) > Hop_n Then
Hop(j, PNode) = Hop_n
FRoute(j, PNode) = FRoute(i, PNode) & i & Sp
Rec(j) = Rec(j) & PNode & Sp & i & Sp
Do While Mid(Send(i, j), SpcPosl + 1) <> En
Cut_Word SpcPosl, SpcPos2, Send(, j), PNode, Sp
If Hop(j, PNode) = 32767 And Hop(j, PNode) > Hop_n Then
Hop(j, PNode) = Hop_n
FRoute(j, PNode) = FRoute(i, PNode) & i & Sp
Rec(j) = Rec(j) & PNode & Sp & i & Sp
Elself Hop(j, PNode) = Hop_n And FRoute(j, PNode) <> (FRoute(i,
PNode) & i & Sp) Then
Hop(j, PNode) = Hop_n
FRoute(j, PNode) = FRoute(j, PNode) & FRoute(i, PNode) & i & Sp
Rec(j) = Rec(j) & PNode & Sp & 1 & Sp
End If
SpcPosl = SpcPos2
Loop
ElseIf Hop(j, PNode) = Hop_n And FRoute(j, PNode) <> (FRoute(i, PNode) & i
& Sp) Then
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Hop(j, PNode) = Hop_n
FRoute(j, PNode) = FRoute(j, PNode) & FRoute(i, PNode) & i & Sp
Rec(j) = Rec(j) & PNode & Sp & i & Sp
Do While Mid(Send(j, j), SpcPosl + 1) < En
Cut_Word SpcPosl, SpcPos2, Send(i, j), PNode, Sp
If Hop(j, PNode) = 32767 And Hop(j, PNode) > Hop_n Then
Hop(j, PNode) = Hop_n
FRoute(j, PNode) = FRoute(i, PNode) & i & Sp
Rec(j) = Rec(j) & PNode & Sp & i & Sp
ElseIlf Hop(j, PNode) = Hop_n And FRoute(j, PNode) < (FRoute(i,
PNode) & i & Sp) Then
Hop(j, PNode) = Hop_n
FRoute(j, PNode) = FRoute(j, PNode) & FRoute(i, PNode) & i & Sp
Rec(j) = Rec(j) & PNode & Sp & i & Sp
End If
SpcPosl = SpcPos2
Loop
End If
End If
PreF(j) = 0
Next
Rec(j) = Rec(j) & En
'Next Send From Node I
For i = 1 To MaxNode
If LLink(j, i).Sta = 1 And Rec(j) < En Then
SpcPosl = InStr(1, Rec(j), Sp)
PNode = Left(Rec(j), SpcPosl - 1)
Cut_Word SpcPosl, SpcPos2, Rec(j), Snode, Sp
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If PNode <> i And PNode <> PreF(i) And Snode <> i Then
Send_n(j, i) = PNode & Sp
PreF(i) = i
End If
SpcPosl = SpcPos2
Do While Mid(Rec(j), SpcPosl + 1) < En
Cut_Word SpcPosl, SpcPos2, Rec(j), PNode, Sp
SpcPosl = SpcPos2
Cut_Word SpcPosl, SpcPos2, Rec(j), Snode, Sp
If PNode <> i And PNode <> PreF(i) And Snode <> i Then
Send_n(j, i) = Send_n(j, i) & PNode & Sp
PreF@) =i
End If
SpcPos] = SpcPos2
Loop
If Send_n(j, i) < " Then Send_n(j, i) = Send_n(j, i) & En
End If
Next
Next
Sn=0
For i = 1 To MaxNode
For j =1 To MaxNode
Send(i, j) = Send_n(j, j)
Send_n(, j) ="
Rec(j) ="
If Send(i, j) < " Then
Sn=Sn+1
End If
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Next

Next

Hop_n = Hop_n + 1

Loop While Sn >= 1 "End Loop

Else
Msg = "Please Input Maximum Number of Node Again"
MsgBox Msg, MB_OK, Title
Msg = ""

End If 'Check Source Node > MaxNode

End Sub

Sub RDM_MC()
ReDim Cost_n(MaxNode, MaxNode) As Integer
ReDim Q(MaxNode) As Integer 'Consider Node
ReDim Dis_n(MaxNode) As Integer
ReDim pre_n(MaxNode) As Integer
ReDim Q_c(MaxNode) As Integer
ReDim Hop_n(MaxNode) As Integer
Dim i As Integer, j As Integer
If MaxNode >= 0 Then
If Srce <= 0 Or Srce > MaxNode Then
Srce =1
Msg = "Not In Rate Set Defalt is 1"
MsgBox Msg, MB_OK, Title
Msg =""
End If
Q_c(Srce) =1
‘Initialization
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For j = 1 To MaxNode
Cost_n(Srce, j) =0
DisS(j) = 32767
PreS(j) = -1
Q@ =0
HopS(j) = 32767
Hop_n(j) = 32767
Next
DisS(Srce) =0
HopS(Srce) = 0
‘initislize Q to contain Srce olny
i = Srce
k=1
For j = 1 To MaxNode
If LLink(i, j).Sta = 1 Then
DisS(j) = LLink(i, j).Cost
PreS(j) = Srce
QG =1
Cost_n(i, j) = DisS(j)
HopS(§) =1
If k <= 1 Then
k=k+1
Nextl =j
End If
End If
Next
Tteration

Do



i = Nextl
l=1+1
Q_c) =1
k=1
For j = 1 To MaxNode
QG) =0
Next
For j = 1 To MaxNode
If LLink(i, j).Sta = 1 And PreS(i) < -1 Then 'And Q_c(j) <> 1 Then
Q) =1
pre_nQj) =i
Dis_n(j) = LLink(, j).Cost + Cost_n(PreS(i), i)
If HopS(j) >= | Then
Hop_n(j) = HopS(i) + 1
End If
If Dis_n(j) < DisS(j) Then
DisS(j) = Dis_n(j)
Cost_n(i, j) = DisS(j)
PreS(j) = pre_n(j)
HopS(j) = Hop_n(j)
For | = 1 To MaxNode
If PreS(l) = i Then
Qc()=0
End If
Next
Else
If Dis_n(j) = DisS(§) Then
If Hop_n(j) < HopS(j) Then



DisS(j) = Dis_n(j)
Cost_n(i, j) = DisS(j)
PreS(j) = pre_n(j)
HopS(j) = Hop_n(j)
For | = 1 To MaxNode
If PreS(l) =i Then
Qech=0
End If
Next
End If
End If
End If
Ifk=1And Q_c(j) < 1 Then
k=k+1
If j < Srce Then MinNode = j
End If
Else
If PreS(@i) = -1 Then Q_c(i) =0
End If
Next
Nextl = Nextl + 1
If Q_c(MinNode) <> 1 And Nextl > MinNode Then
Nextl = MinNode
End If
If Nextl < MaxNode Then
If Q_c(Nextl) = 1 Or Nextl = Srce Then Nextl = Nextl + 1
End If

(¥2)



Loop While Nextl <= MaxNode End Loop Check Min Cost
Else
Msg = "Please Input Maximum Number of Node Again”
MsgB'ox Msg, MB_OK, Title
Msg ="
End I 'Check Source Node > MaxNode
End Sub

Sub RDM_MH()
ReDim Cost_n(MaxNode, MaxNode) As Integer
ReDim Q(MaxNode) As Integer ‘Consider Node
ReDim Dis_n(MaxNode) As Integer
ReDim pre_n(MaxNode) As Integer
ReDim Q_c(MaxNode) As Integer
ReDim Hop_n(MaxNode) As Integer
Dim i As Integer, j As Integer
‘RDM/MH
If MaxNode >= 0 Then .
If Srce <= 0 Or Srce > MaxNode Then
Srce =1
Msg = "Not In Rate Set Defalt is 1"
MsgBox Msg, MB_OK, Title
Msg=""
End If
Q_c(Srce) =1
'Initialization
For j =1 To MaxNode

Cost_n(Srce, j) =0



DisS(j) = 32767
PreS() = -1
Q@) =0
HopS(j) = 32767
Hop_n(j) = 32767
Next
DisS(Srce) =0
HopS(Srce) = 0
‘initislize Q to contain Srce olny
i = Srce
k=1
For j = 1 To MaxNode
If LLink(i, j).Sta = 1 Then
DisS(j) = LLink(i, j).Cost
PreS(j) = Srce
Q() =1
Cost_n(i, j) = DisS(j)
HopS(j) =1
If k <=1 Then
k=k+1
Nextl = j
End If
End If
Next
'Tteration
Do
i = Nexd
Q_c() =1
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k=1

For j = 1 To MaxNode
Qp) =0

Next

For j = 1 To MaxNode

If LLink(, j).Sta = 1 And PreS(i) < -1 Then 'And Q_c(j) < 1 Then

Q@ =1
pre_n(j) =i
Dis_n(j) = LLink(i, j).Cost + Cost_n(PreS(i), i)
'New Hop
If LLink(Srce, j).Sta = 1 And PreS(j) = Srce And i = Srce Then
Hop_n() =1
Else
If HopS(j) > 1 Then
Hop_n(j) = HopS(i) + 1
End If
End If
If Hop_n(j) = HopS(j) Then
If Dis_n(j) < DisS(j) Then
DisS(j) = Dis_n(j)
Cost_n(i, j) = DisS(j)
PreS(j) = pre_n(j)
HopS(j) = Hop_n(j)
For 1 = 1 To MaxNode
If PreS(1) =i Then
Q_c)=0
End If
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Next
End If
Else
If Hop_n(j) < HopS(j) Then
DisS(j) = Dis_n(j)
Cost_n(i, j) = DisS(j)
PreS(j) = pre_n(j)
HopS(j) = Hop_n(j)
For 1 = 1 To MaxNode
If PreS(l) =i Then
Qc(h=0
End If
Next
End If
End If
Ifk=1And Q_c(j) < 1 Then
k=k+1
If j < Srce Then MinNode = j
End If
Else
If PreS(i) = -1 Then Q_c(i) = 0
End If

Next

Nextl = Nextl + 1

If Q_c(MinNode) <> 1 And Nextl > MinNode Then
Nextl = MinNode

End If



If Nextl < MaxNode Then
If Q_c(NextI) = 1 Or Nextl = Srce Then Nextl = Next] + 1
End If
Loop While Nextl <= MaxNode 'End Loop Check Hop
Else
Msg = "Please Input Maximum Number of Node Again"
MsgBox Msg, MB_OK, Title
Msg =""
End If 'Check Source Node > MaxNode
End Sub

File “Main”

'RDM/MC-MH

Dim Dis() As Integer ‘Distance
Dim Dis_n() As Integer

Dim PreF() As Integer "PreSecessor
Dim pre_n() As Integer

Dim Q() As Integer

Dim Q_c() As Integer

Dim EndLN

Dim Tabs

Dim WordL As Integer

Dim TShow$

Dim TChk%

‘Check Route
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Dim ChkCost As Integer
Dim ChkHop As Integer
Dim NodeUsed()

Dim LinkResult() As Integer
Dim LinkCount As Integer

Dim icount As Long

Private Sub AddNode(Node As Integer, Index As Integer)
LinkResult(Index) = Node
NodeUsed(Node) = True

End Sub

Private Sub CheckLink(Links As Integer)
Dim i As Integer
For i = 1 To MaxNode
If (Not NodeUsed(i) And LLink(Links, i).Sta = 1) Then
AddNode i, LinkCount
LinkCount = LinkCount + 1
ChkHop = ChkHop + |
ChkCost = ChkCost + LLink(Links, i).Cost
If G = Dest) Then '/* Is destination? */
I;,inkResult(LinkCount) = -1 '/* mark End of Link. */
PrintLinkResult
Else
CheckLink i
End If
ChkCost = ChkCost - LLink(Links, i).Cost
ChkHop = ChkHop - 1



LinkCount = LinkCount - 1
ReleaseNode LinkCount
End If
Next

End Sub

Private Sub PrintAR(StaPage%)
LChk% =1
TShow§ =""
TChk% = TChk% + StaPage%
StartLine% = (TChk% * 40) - 39
Open "C:\ChkCost.Dat" For Input As #1
Do Until EOF(1)
Line Input #1, Cline$
‘Cline$ = Space$(2) + Cline$ + EndLN
If LChk% < StartLine% Or LChk% > (StartLine% + 39) Then
If LChk% > (StartLine% + 39) Then
Exit Do
End If
LChk% = LChk% + 1
Else
TShow$ = TShow$ + Cline$ + EndLN
LChk% = LChk% + 1
End If
Loop
Close #1
Tbox.Text = RTrim$(TShow$)
End Sub
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Private Sub PrintLinkResult()

i=1

If (icount + 1) > 2147483648# Then
Msg = "Number of Routing is Out of Rate"
MsgBox Msg, MB_OK, Title
Msg = "
Exit Sub

End If

icount = icount + |

Debug.Print icount; " . Result";

Print #1, icount; * . Result";

"Tbox = Tbox & icount & ". Result"

While (LinkResuit(i) < -1)
Print #1, LinkResult(i);
"Tbox = Thox & " " & LinkResult(i)
i=i+1

Wend

Print #1, " Cost is "; ChkCost;

Print #1, " Hop is "; ChkHop

“Tbox = Tbox & " Cost is " & ChkCost & Chr(13) & Chr(10)

End Sub

Private Sub PrintRel(Index As Integer, PRel As String, DisP As Integer, HopP As Integer)
If Index >= 10 Then WordL = 5 Else WordL = 6
Tbox.Text = Tbox.Text & Space(5) & Index & Space(WordL)
WordL = 35 - Len(PRel)

Tbox.Text = Tbox.Text & PRel & Space(WordL)



If DisP >= 10 Then WordL = 6 Else WordL = 7
Tbox.Text = Tbox.Text & DisP & Space(WordL)
Tbox.Text = Tbox.Text & HopP & EndLN

End Sub

Private Sub ReleaseNode(Index As Integer)
NodeUsed(LinkResult(Index)) = False
LinkResult(Index) = -1

End Sub

Private Sub Form_ILoad()
MaxNode = 200
ReDim Node(MaxNode) As NodeXY
ReDim LLink(MaxNode, MaxNode) As LineLink
EndLN = Chr(13) & Chr(10)
Tabs = Space(5)
For i = 1 To MaxNode
Node(i).Index =i
For j = 1 To MaxNode
If i = j Then
LLink(, j).Sta =0
LLink(i, j)-Cost =0
End If
Ifi < j Then
LLink(i, j).Sta = 32767
LLink(, j).Cost = 32767
’ End If
LLink(i, j).Snode = i
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LLink(i, j).Dnode = j
Next
Next
About Text = Space(15) + "WnfAny SN 1n" + EndLN
About.Text = About.Text + Space(12) + "UJ t]"/l;{ JUNIINA" + EndLN + EndLN
About.Text = About.Text + Space(15) + "91919 Jﬁﬂ?m" + EndLN
About.Text = About.Text + Space(7) + "If.AT Saans 'J'i‘lf,]ﬁﬁ?ﬁuﬁ:‘" + EndLN + EndLN
About.Text = About.Text + Space(12) + "AULIAING T umﬁﬂ{" + EndLLN
About Text = About.Text + Space(7) + "aamniumalulagwszoouind” + EndLN
About.Text = About.Text + Space(11) + "li?l"lﬂilmﬁ‘li a1ANILVUL" + EndLN + EndLN
Textl.Text = Srce
Text2.Text = MaxNode
End Sub

Private Sub Form_Unload(Cancel As Integer)
'Also unload GetFile form
Unload GetFile
Unload Graph

End Sub

Private Sub Mn_New_Click()
Buf = MaxNode
Tbox.Text = ""
Title = "
Msg = "Input NEW Maximum Number of Node"
Inp = InputBox(Msg, Title, Buf)
If Inp = "" Then

Exit Sub



Else
If CInt(Inp) > 0 And Clnt(Inp) < 201 Then
MaxNode = Clnt(Inp)
Else
MaxNode = Buf
End If
End If
Textl.Text = Srce
Text2.Text = MaxNode
ReDim Node(MaxNode)
ReDim LLink(MaxNode, MaxNode)
Fori =1 To Buf
Node(i).Sta = 0
Next
For i = 1 To MaxNode
Node(i).Index =1
For j = 1 To MaxNode
If i = j Then
LLink(, j).Sta=0
LLink(, j).Cost = 0
End If
If i < j Then
LLink(i, j).Sta = 32767
LLink(, j).Cost = 32767
End If
LLink(i, j).Snode =i
LLink(i, j)-Dnode = j

Next
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Next

End Sub

Private Sub Mn_MN_Click()
Buf = MaxNode
Tbox.Text ="
Title = "
Msg = "Input Maximum Number of Node"
Inp = InputBox(Msg, Title, Buf)

If Inp = "" Then
Exit Sub
Else

If Clnt(Inp) > 0 And Clnt(Inp) < 201 Then
MaxNode = Clnt(Inp)
Else
MaxNode = Buf
End I
End If
Textl.Text = Srce
Text2.Text = MaxNode
End Sub

Private Sub Mn_SN_Click()
If Srce < 1 Then Srce =1
Buf = Srce
Tbox. Text = ""

Title = ""

Msg = "Input Source Node"
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Inp = InputBox(Msg, Title, Buf)

If Inp = """ Then
Exit Sub
Else

If Clnt(Inp) > 0 And CInt(Inp) < MaxNode Then
Srce = Clnt(Inp)
Else
Srce = Buf
End If
End If
Textl. Text = Srce
Text2.Text = MaxNode
End Sub

Private Sub Mn_Graph_Click()
Tbox.Text = ""
Graph.Show MADAL

End Sub

Private Sub Mn_CAR_Click()
ReDim NodeUsed(MaxNode)
ReDim LinkResult(MaxNode + 20) As Integer
TChk% =1
LChk% =1
LinkCount = 0
ChkHop = 0
Tbox.Text = ""

If Srce <= 0 Or Srce > MaxNode Then
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Srce =1
Msg = "Not In Rate Set Defalt is 1"
MsgBox Msg, MB_OK, Title
Msg =""
End If
If Dest <= 0 Or Dest > MaxNode Then Dest = MaxNode
Buf = Dest
Title = "
Msg = "Input Destination Node"
Inp = InputBox(Msg, Title, Buf)

If Len(Inp) < 1 Then
Exit Sub
Else
If Clnt(Inp) > 0 And CInt(Inp) <= MaxNode Then
Dest = Clnt(Inp)
Else
Mn_CAR _Click
End If
End If
If Dest = Srce Then
Msg = "Destination Node is equal Source Node"
MsgBox Msg, MB_OK, Title
Msg = ""
Mn_CAR_Click
End If
For i = | To MaxNode
NodeUsed(i) = False
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Next

Textl.Text = Srce
Text2.Text = MaxNode
Tbox.Visible = False

Open "C:\ChkCost.Dat" For Output As #1
LinkCount = 1

icount = 0

AddNode Srce, LinkCount
LinkCount = LinkCount + 1
CheckLink Srce

Close #1

PrintAR 0

ARouteL.Visible = True
PreCom.Visible = True
NextCom.Visible = True
Tbox.Visible = True

End Sub

Private Sub Mn_MC_Click()
ReDim DisS(MaxNode) As Integer Distance
ReDim PreS(MaxNode) As Integer "PrePecessor '
ReDim HopS(MaxNode) As Integer Hop form Source to Destination
Dim i As Integer
Dim Cur As Integer
Dim Rel As String
RDM_MC
Textl.Text = Srce

Text2.Text = MaxNode
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Tbox.Visible = False
Tbox.Text = Space(20) & "Algorithm RDM/MC" & EndLN & EndLN
Tbox.Text = Tbox.Text & Tabs & "Number of Node is " & MaxNode & Space(lO)
Tbox.Text = Tbox.Text & "Source Node is " & Srce & EndLLN & EndLN
Tbox.Text = Tbox.Text & "Destination ~ Routing Table"
Tbox.Text = Tbox.Text & Space(14) & "Link Cost Hop" & EndLN & EndLN
For i = 1 To MaxNode
If PreS(i) >= 0 Then
If LLink(i, PreS(i)).Sta = LLink(PreS(i), i).Sta Then

Cur =1

Rel=""

While (Cur <> Srce)

Rel = Cur & " " & Rel
Cur = PreS(Cur)

Wend

Rel = Srce & " " & Rel

PrintRel i, Rel, DisS(i), HopS(i)

End If
End If

Next
Tbox.Visible = True

End Sub

Private Sub Mn_MH_Click()
ReDim DisS(MaxNode) As Integer Distance
ReDim PreS(MaxNode) As Integer PrePecessor
ReDim HopS(MaxNode) As Integer "Hop form Source to Destination

Dim i As Integer
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Dim Cur As Integer
Dim Rel As String
RDM_MH
Textl.Text = Srce
Text2.Text = MaxNode
Tbox.Visible = False
Tbox.Text = Space(20) & "Algorithm RDM/MH" & EndLN & EndLN
Tbox.Text = Tbox.Text & Tabs & "Number of Node is " & MaxNode & Space(10)
Tbox.Text = Tbox.Text & "Source Node is " & Srce & EndLN & EndLN
Tbox.Text = Tbox.Text & "Destination ~ Routing Table"
Tbox.Text = Tbox.Text & Space(16) & " Hop Link Cost” & EndLN & EndLN
For i = 1| To MaxNode
If PreS(i) >= 0 Then
If LLink(i, PreS(i)).Sta = LLink(PreS(i), i).Sta Then

Cur =i

Rel =""

While (Cur <> Srce)

Rel = Cur & " " & Rel
Cur = PreS(Cur)

Wend

Rel =Srce & " " & Rel

PrintRel i, Rel, HopS(i), DisS(i)

End If
End If

Next
Tbox.Visible = True

End Sub
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Private Sub Mn_IMH_Click()
ReDim Hop(MaxNode, MaxNode) As Integer
ReDim FRoute(MaxNode, MaxNode)
ReDim BufR(10)
ReDim BufC(10)
ReDim BufN(10)
ReDim SRoute(MaxNode)
RDM_IMH
Textl.Text = Srce
Text2.Text = MaxNode
Tbox.Visible = False
Tbox.Text = ""
Tbox.Text = Space(20) & "Algorithm RDM/IMH" & EndLN & EndLN
Tbox.Text = Tbox.Text & Tabs & "Number of Node is " & MaxNode & Space(10)
Thox.Text = Tbox.Text & "Source Node is " & Srce & EndLN & EndLN
For i = | To MaxNode
r=90
If i < Srce Then
Tbox.Text = Tbox.Text & "Routing From " & Srce & " To " & i & EndLN
End If
For j = 1 To MaxNode
If Hop(i, j) < 0 And Hop(i, j) < 32767 Then
WLen = Len(FRoute(i, j))
SpcPosl = InStr(1, FRoute(y, j), " )
TNode = Left(FRoute(i, j), SpcPosl - 1)
CSpc =0
k=0

If (SpcPosl + 1) > WLen Then



FCost = LLink(TNode, 1).Cost
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TRoute = TNode & " " & i & " Hop =" & Hop(j, j) & " Link Cost =" &

FCost & EndLN
' Tbox.Text = Tbox.Text & " " & TRoute
r=r+1
SRoute(r) = TRoute
P=0
Else
Cut_Word SpcPosl, SpcPos2, FRoute(i, j), RNode, " "
FCost = LLink(TNode, RNode).Cost
TRoute = TNode & " " & RNode
TNode = RNode
SpcPosl = SpcPos2
CSpc = CSpc + 1
P=1
End If
Do While (SpcPosl + 1) < WLen
Cut_Word SpcPosl, SpcPos2, FRoute(j, ), RNode, " *
If RNode < Srce Then
FCost = FCost + LLink(TNode, RNode).Cost
TRoute = TRoute & " " & RNode
TNode = RNode
P=1
If k > 0 And CSpc > CSpc_n Then
Forz=1Tok
BufR(z) = BufR(z) & " " & RNode
BufC(z) = BufC(z) + LLink(BufN(z), RNode).Cost
P=2
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Next
End If
Else
If (FCost + LLink(TNode, i).Cost) <= 32767 Then
If P =2 Then
Forz=1Tok
BufC(z) = BufC(z) + LLink(TNode, i).Cost
BufR(z) = BufR(z) & " " & i & " Hop=" & Hop(i, j) & "

Link Cost =" & BufC(z) & EndLN

TNode = RNode

SpcPosl = SpcPos2

Tbox.Text = Tbox.Text & " " & BufR(k)

r=r+1

SRoute(r) = BufR(z)

Next

k=0
P=0
CSpc_n=0
CSpc =0
End If
FCost = FCost + LLink(TNode, i).Cost
TRoute = TRoute & " " & 1 & " Hop =" & Hop(i, j) & " Link Cost
=" & FCost & EndLN
' Tbox.Text = Tbox.Text & " " & TRoute
r=r+1
SRoute(r) = TRoute
TNode = RNode
FCost =0



TRoute = TNode
CSpc=0
P=0

Else
k=k+1
BufR(k) = TRoute
BufC(k) = FCost
BufN(k) = TNode

TNode = RNode
FCost = 0
TRoute = TNode
CSpc_n = CSpc
CSpc =0
End If
End If

SpcPosl = SpcPos2
CSpc =CSpc + 1

Loop
If P = 2 Then
Forz=1Tok

BufC(k) = BufC(k) + LLink(TNode, i).Cost '
BufR(k) = BufR(k) & "" & i & " Hop =" & Hop(j, j) & " Link Cost =
" & BufC(k) & EndLN

Tbox.Text = Tbox.Text & " " & BufR(k)
r=r+1

SRoute(r) = BufR(k)

TNode = RNode

SpcPosl = SpcPos2
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Next
P=1
End If
IfP =1 Then
FCost = FCost + LLink(TNode, 1).Cost
TRoute = TRoute & " " & i & " Hop =" & Hop(i, j) & " Link Cost=" &
FCost & EndLLN
' Tbox.Text = Tbox.Text & " " & TRoute
r=r+1
SRoute(r) = TRoute
TNode = RNode
SpcPosl = SpcPos2
End If
End If
Next
For Hc% =1 Tor
ScPosl =1
Cut_Word ScPosl, ScPos2, SRoute(Hc%), MCostl, "Cost = "
ScPosl = ScPos2 + 6
Cut_Word ScPosl, ScPos2, SRoute(Hc%), MCostl, EndLLN
ScPosl =1
Cut_Word ScPosl, ScPos2, SRoute(Hc%), CHopl, "Hop = "
Scl;osl = ScPos2 + 5
Cut_Word ScPosl, ScPos2, SRoute(Hc%), CHopl, " Link"
Phc% = Hc% + 1
For Mhc% = Hc% To r
ScPosl =1

Cut_Word ScPosl, ScPos2, SRoute(Mhc%), MCost2, "Cost = "
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ScPosl = ScPos2 + 6

Cut_Word ScPosl, ScPos2, SRoute(Mhc%), MCost2, EndLLN

ScPosl =1

Cut_Word ScPos1, ScPos2, SRoute(Mhc%), CHop2, "Hop ="

ScPosl = ScPos2 + 5

Cut_Word ScPosl, ScPos2, SRoute(Mhc%), CHop2, " Link"

If MCostl > MCost2 Then

If CHopl >= CHop2 Then
BRoute = SRoute(Hc%)
SRoute(Hc%) = SRoute(Mhc%)
SRoute(Mhc%) = BRoute
MCostl = MCost2
CHopl = CHop2
End If
End Tf
Next
Tbox.Text = Tbox.Text & " " & SRoute(Hc%)
Next
Tbox.Text = Tbox.Text & EndLN
Next )
Tbox.Visible = True
End Sub

File “Graph”

Dim Status As Integer

Dim LSta As Integer



Dim WordL As Integer
Dim Ind As Integer
Dim LInd As Integer
Dim Snode As Integer
Dim Dnode As Integer
Dim Sn_X As Integer
Dim Sn_Y As Integer
Dim Dn_X As Integer
Dim Dn_Y As Integer
Dim Dlink As Line
Dim EndLN

Dim Ta-bs

Private Sub Form_Load()
ReDim NodeUsed(MaxNode)
ReDim LinkResult(MaxNode) As Integer
ScaleHeight = 8430
ScaleWidth = 12000
AutoRedraw = True
AutoRedraw = False
AlgoSta =0
EndLN = Chr(13) & Chr(10)
Tabs = Space(5)

For i = 1 To MaxNode
Load NodeL(i)
Next

End Sub
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Private Sub Form_Activate()
For i = 1 To MaxNode
If Node(i).Sta = 1 Then
X = Node(i).X
Y = Node(i).Y
NodeL(i).Caption = Node(i).Index
NodeL(i).Left = X - (NodeL(i).Width / 2)
NodeL(1).Top = Y - (NodeL(i).Height / 2)
NodeL(i).Visible = True
End If
Next

End Sub

Private Sub Form_MouseDown(Button As Integer, Shift As Integer, X As Single, ¥ As
Single)
If Status = 1 Then
Ind = MaxNode
For i = 1 To MaxNode
If Nodel.(i).Visible = False Then
If Ind > i Then Ind =i
End If
Next
Ind = Ind + 1
Do
If NodeL.(Ind).Visible = False Then
'Inld = InputBox("Node ID NAME", "Input Name ID is Number (1, 2, ..., N-1, N]", NodeL
(Ind).Caption)
Inld = Ind
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If Len(Inld) > 0 Then
Node(Ind).X = X
Node(Ind).Y = Y
Node(Ind).Sta = 1
NodeL(Ind).Caption = Inld
'Circle (X, Y), 380
‘NodeG(Ind) Left = X - (NodeG(Ind).Width / 2)
‘NodeG(Ind).Top = Y - (NodeG(Ind).Height / 2)
NodeL(Ind).Left = X - (NodeL(Ind).Width / 2)
NodeL(Ind).Top = Y - (NodeL(Ind).Height / 2)
‘NodeG(Ind).Visible = True
NodeL(Ind).Visible = True

End If
End If
Loop While NodeL(Ind).Visible < True
HL.Visible = True
HL.Visible = False
End If
If Status = 11 Then
Node(Ind).X = X
Node(Ind).Y = Y
Node(Ind).Sta = 1
NodeL(Ind).Caption = Ind
‘NodeG(Ind) Left = X - (NodeG(Ind).Width / 2)
'‘NodeG(Ind).Top = Y - (NodeG(Ind).Height / 2)
NodeL(Ind).Left = X - (NodeL(Ind).Width / 2)
NodeL(Ind).Top = Y - (NodeL(Ind).Height /.2)



'NodeG(Ind).Visible = True

NodeL(Ind).Visible = True

Status = 1

HL.Visible = True

HL.Visible = False

End If
End Sub

Private Sub Form_Paint()

If AlgoSta = 0 Or AlgoSta > 10 Then

Hd.Text = Space(12) & "Normal Node Status" & EndLN & EndLN
Hd.Text = Hd.Text & Tabs & "Number of Node is " & MaxNode & EndLN
Hd.Text = Hd.Text & Tabs & "Source Node is " & Srce & EndLN

Hd.Text = Hd.Text & "Nodei Nodej Link Link Cost" & EndLN

Tb.Text =""

For i = 1 To MaxNode
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If Node(i).Sta = 1 And NodeL(i).Visible = True Then Circle (Node(i).X, Node(i).Y),
380, QBColor(9)

For j = 1 To MaxNode

If LLink(i, j).Sta = 1 And NodeL(i).Visible = True And NodeL(j).Visible = True

And i < j Then

Sn_X = NodeL(i).Left
Sn_Y = NodeL(i).Top
Dn_X = NodeL(j).Left
Dn_Y = NodeL(j).Top
X1 = Sn_X + (NodeL(i).Width / 2)
Y1 = Sn_Y + (NodeL(i).Height / 2)
X2 =Dn_X + (NodeL(j).Width / 2)
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Y2 = Dn_Y + (NodeL(j).Height / 2)

Line (X1, Y1)-(X2, Y2), QBColor(11)

If AlgoSta = 0 Then
If LLink(i, j).Snode >= 10 Then WordL = 6 Else WordL = 8
T$ = T$ & Space(5) & LLink(i, j).Snode & Space(WordL)
If LLink(i, j).Dnode >= 10 Then WordL = 11 Else WordL = 13
T$ = T$ & LLink(i, j).Dnode & Space(WordL)
If LLink(i, j).Sta >= 10 Then WordL = 9 Else WordL = 11
T$ = T$ & LLink(, j)-Sta & Space(WordL)
T$ = T$ & LLink(i, j).Cost & EndLN

End If

Else
If LLink(i, j).Sta < LLink(j, i).Sta And NodeL(i).Visible = True And NodeL
(j).Visible = True Then

Sn_X = NodeL(i).Left
So_Y = NodeL(i).Top
Dn_X = NodeL(j).Left
Dn_Y = NodeL(j).Top

X1 = Sn_X + (NodeL(1).Width / 2)
Y1 = So_Y + (NodeL(i).Height / 2)
X2 = Dn_X + (NodeL(j).Width / 2)
Y2 = Dn_Y + (NodeL(j).Height / 2)
LLink(, j).Sta = 0
LLink(j, i).Sta =0
Line (X1, YD-(X2, Y2), QBColor(15)
End If
End ¥
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Next
Next
Tb.Text = T$
End If
'‘Show RDM/MC
If AlgoSta =1 Or AlgoSta = 11 Then
Hd.Text = Tabs & Tabs & "Algorithm RDM/MC" & EndLN & EndLN
Hd.Text = Hd.Text & Tabs & "Number of Node is " & MaxNode & EndLN
Hd.Text = Hd.Text & Tabs & "Source Node is . & Srce & EndLN
Hd.Text = Hd.Text & "Destination Prepecesor Cost Hop" & EndLN
TS =""
For i = 1 To MaxNode
If Node(i).Sta = 1 And NodeL(i).Visible = True Then Circle (Node(i).X, Node(i).Y),
380, QBColor(9)
If PreS(i) >= 0 Then
If Node(i).Sta = 1 And Node(PreS(i)).Sta = 1 And LLink(i, PreS(i)).Sta = LLink
(PreS(i), 1).Sta Then
Sn_X = NodeL(i).Left
Sn_Y = NodeL(i).Top
Dn_X = NodeL(PreS(i)).Left
Dn_Y = NodeL(PreS(i)).Top
X1 = Sn_X + (NodeL(i).Width / 2)
Y1 = Sn_Y + (NodeL(i).Height / 2)
X2 = Dn_X + (NodeL(PreS(i)).Width / 2)
Y2 = Dn_Y + (NodeL(PreS(i)).Height / 2)
Line (X1, Y1)-(X2, Y2), QBColor(13)
If i >= 10 Then WordL = 14 Else WordL = 16
T$ = T$ & Space(7) & i & Space(WordL)
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If PreS(i) >= 10 Then WordL = 11 Else WordL = 13
T$ = T$ & PreS(i) & Space(WordL)
If DisS(i) >= 10 Then WordL = 5 Else WordL =7
T$ = T$ & DisS(i) & Space(WordL)
T$ = T$ & HopS(i) & EndLN
End ¥
End If
Next
Tb.Text = T$
If Node(Srce).Sta = 1 And NodeL(Srce).Visible = True Then Circle MNode(Srce).X,
Node(Srce).Y), 380, QBColor(3)
End If
'‘Show RDM/MH
If AlgoSta = 2 Or AlgoSta = 12 Then
Hd.Text = Space(7) & "Algorithm RDM/MH" & EndLN
Hd.Text = Hd.Text & EndLN
Hd Text = Hd Text & Tabs & "Number of Node is " & MaxNode & EndLN
Hd.Text = Hd.Text & Tabs & "Source Node is " & Srce & EndLN
Hd Text = Hd.Text & "Destination Prepecesor Hop Cost” & EndLN
TS ="
For i = 1 To MaxNode
If Node(i).Sta = 1 And NodeL(i).Visible = True Then Circle (Node(i).X, Node(i).Y),
380, QBColor(9)
If PreS(i) >= 0 Then
If Node(i).Sta = 1 And Node(PreS(i)).Sta = 1 And LLink(i, PreS(i)).Sta = LLink
(PreS(i), i).Sta Then
Sn_X = NodeL(i) Left
Sn_Y = NodeL(i).Top



Dn_X = NodeL(PreS(i)) Left
Dn_Y = NodeL(PreS(i)).Top
X1 = Sn_X + (NodeL(i).Width / 2)
Y1 = Sn_Y + (NodeL(i).Height / 2)
X2 = Dn_X + (NodeL(PreS(i)).Width / 2)
Y2 = Dn_Y + (NodeL(PreS(i)).Height / 2)
Line (X1, Y1)-(X2, Y2), QBColor(12)
If i >= 10 Then WordL = 14 Else WordL = 16
T$ = T$ & Space(7) & i & Space(WordL)
If PreS(i) >= 10 Then WordL = 11 Else WordL = 13
T$ = T$ & PreS(i) & Space(WordL)
If DisS(i) >= 10 Then Wordl. = 5 Else WordL = 7
T$ = TS & HopS(i) & Space(WordL)
T$ = T$ & DisS(i) & EndLN
End If
End If

Next

Tb.Text = TS

If Node(Srce).Sta = 1 And NodeL.(Srce).Visible = True Then Circle (Node(Srce).X,

Node(Srce).Y); 380, QBColor(3)
End If
End Sub

Private Sub MuNew_Click()
AlgoSta =0
Buf = MaxNode
Titde = "

Msg = "Input NEW Maximum Number of Node™
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Inp = InputBox(Msg, Title, Buf)

[f Inp = "nn 'I'hen
Exit Sub
Else

If Clnt(Inp) > 0 And Clnt(Inp) < 201 Then
MaxNode = CInt(Inp)
Else
MaxNode = Buf
End If
End If
For i =1 To Buf
Unload NodeL(i)
Node(i).Sta = 0
Next
Hide
Show
ReDim Node(MaxNode)
ReDim LLink(MaxNode, MaxNode)
For i = 1 To MaxNode
Load NodeL(i)
Node(i).Index =1
For j = 1 To MaxNode
Ifi=j Then
LLink(, j).Sta =0
LLink(i, j).Cost = 0
End If
If i < j Then
LLink(, j).Sta = 32767



LLink(i, j).Cost = 32767
End If
LLink(i, j).Snode = i
LLink(i, j).Dnode = j
Next
Next

End Sub

Private Sub MuNode_ Click()
Status = 1
AlgoSta =0
HL.Visible = True
HL .Visible = False
MukEdit.Enabled = False
MuAlgo.Enabled = False
MuStop.Enabled = True
MuEnd. Enabled = False
End Sub

Private Sub MuLink_Click()
Status = 2
LSta=0
AlgoSta =0
HL . Visible = True
HL.Visible = False
MuEdit Enabled = False
MuAlgo.Enabled = False
MusStop.Enabled = True



MuEnd.Enabled = False
End Sub

Private Sub MuSnode_Click()
AlgoSta = 0
If Srce < 1 Then Srce =1
Buf = Srce
Title = "
Msg = "Input Source Node"
Inp = InputBox(Msg, Title, Buf)
If Len(Inp) < 1 Then
Srce = Buf
Else
If Clnt(Inp) > 0 And Clnt(Inp) < MaxNode Then
Srce = Clnt(Inp)
Else
Srce = Buf
End If
End If
HL .Visible = True
HL.Visible = False
End Sub

Private Sub Mu_Nor_Click()
AlgoSta =0
HIL.Visible = True
HL .Visible = False

End Sub
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Private Sub Mu_MC_Click()
ReDim DisS(MaxNode) As Integer 'Distance
ReDim PreS(MaxNode) As Integer PrePecessor
ReDim HopS(MaxNode) As Integer ‘Hop form Sou;ce to Destination
If Node(MaxNode).Sta = 1 Then
AlgoSta = 1
HL .Visible = True
HL.Visible = False
RDM_MC
Title = "
Msg = "Do You Want to Show With Normal Link"
Response = MsgBox(Msg, MB_YESNO, Title)
If Response = IDYES Then
AlgoSta = AlgoSta + 10
Else
Msg = "Please Input Draw All Node Befor"
MsgBox Msg, MB_OK, Title
Msg = ""
End If 'End Check Draw Node
End Sub

Private Sub Mu_MH_Click()
ReDim DisS(MaxNode) As Integer 'Distance
ReDim PreS(MaxNode) As Integer PrePecessor

ReDim HopS(MaxNode) As Integer ‘Hop form Source to Destination
If Node(MaxNode).Sta = 1 Then
AlgoSta = 2
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HI Visible = True
HL Visible = False
RDM_MH
Title = ""
Msg = "Do You Want to Show With Normal Link"
Response = MsgBox(Msg, MB_YESNO, Title)
ﬁ Response = IDYES Then
AlgoSta'= AlgoSta + 10
Else
Msg = "Please Input Draw All Node Befor”
MsgBox Msg, MB_OK, Title
Msg =""
End If End Check Draw Node
End Sub

Private Sub MuEnd_Click()
Unload Graph
End Sub

Private Sub MuStop_Click()
Status = 0
MuEdit.Enabled = True
MuAlgo.Enabled = True
MuStop.Enabled = False
MuEnd.Enabled = True

End Sub
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