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FIG. 2
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GRAPH STRUCTURE DATA G1

NODE DATA

NooE | oRwATION
1 CIRCLE WITH RADIUS r
2 CIRCLE WITH RADIUS r
3 CIRCLE WITH RADIUS r
4 CIRCLE WITH RADIUS r
5 CIRCLE WITH RADIUS r
6 CIRCLE WITH RADIUS r
7 CIRCLE WITH RADIUS r
8 CIRCLE WITH RADIUS r
9 CIRCLE WITH RADIUS r
10 CIRCLE WITH RADIUS r
11 CIRCLE WITH RADIUS r

EDGE DATA

% | poiT nooE | NobE
el 1 3
e2 3 5
ed 3 6
e4 5 8
eb 2 4
eb 4 7
e’ 4 11
e8 9 10




FIG. 3
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LAYOUT ORIGINAL DATA L1

ORDER LAYOUT GRAPHIC
NODE HIERARCHY WITHIN POSITION DEFINITION
HIERARCHY COORDINATE INFORMATION
1 FIRST THIRD X1, Y1) CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
2 FIRST SECOND (X2, Y2) CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
3 SECOND THIRD (X3, Y3) CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
4 SECOND SECOND (X4, Y4) CIRCLE WITH
HIERARCHY POSITION ’ RADIUS r
5 THIRD FOURTH (X5. Y5) CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
6 THIRD THIRD (X6. Y6) CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
7 THIRD SECOND X7, Y7) CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
8 FOURTH .FIRST (X8, Y8) CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
9 FIRST FIRST (X9, Y9) CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
SECOND FIRST CIRCLE WITH
10 HIERARCHY POSITION (X10, Y10) RADIUS r
THIRD FIRST . CIRCLE WITH
B HIERARCHY POSITION (X11. Y1) RADIUS r




FIG. 4
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( START )

ST

RECEIVE INSTRUCTION TO GENERATE GRAPH
CORRESPONDING TO FIRST GRAPH STRUCTURE
DATA

S2

CALCULATE LAYOUT POSITION OF EACH NODE
BASED ON FIRST GRAPH STRUCTURE DATA

S3

GENERATE LAYOUT ORIGINAL DATA AND STORE
LAYOUT ORIGINAL DATA IN ASSOCIATION WITH
FIRST GRAPH STRUCTURE DATA

S4

GENERATE GRAPH BASED ON LAYOUT ORIGINAL
DATA AND FIRST GRAPH STRUCTURE DATA,
AND DISPLAY GRAPH ON SCREEN

END
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FIG. 5

FIRST
HIERARCHY

SECOND
HIERARCHY

THIRD
HIERARCHY
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( START >

S11
- RECEIVE INSTRUCTION TO UPDATE AND REGISTER GRAPH

STRUCTURE DATA

S12
STORE SECOND GRAPH STRUCTURE DATA IN ASSOCIATION
WITH FIRST GRAPH STRUCTURE DATA

S13
RECEIVE INSTRUCTION TO GENERATE GRAPH
CORRESPONDING TO SECOND GRAPH STRUCTURE DATA

S14

SPECIFY COMMON NODES
S15.

. CALCULATE LAYOUT POSITION OF EACH NODE BASED ON
SECOND GRAPH STRUCTURE DATA UNDER THE CONDITIONS
THAT RELATIVE POSITIONAL RELATIONSHIP OF EACH COMMON
NODE IS MAINTAINED

S16
GENERATE LAYOUT ORIGINAL DATA AND STORE LAYOUT
ORIGINAL DATA IN ASSOCIATION WITH SECOND GRAPH
STRUCTURE DATA

S17

GENERATE GRAPH BASED ON LAYOUT ORIGINAL DATA AND
SECOND GRAPH STRUCTURE DATA, AND DISPLAY GRAPH
ON SCREEN

S18

MANAGE SECOND GRAPH STRUCTURE DATA AS FIRST GRAPH
STRUCTURE DATA

C END >




FIG. 7
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GRAPH STRUCTURE DATA G2

NODE DATA
NooE | oRwaTION
2 CIRCLE WITH RADIUS r
3 CIRCLE WITH RADIUS r
4 CIRCLE WITH RADIUS r
5 CIRCLE WITH RADIUS r
6 CIRCLE WITH RADIUS r
7 CIRCLE WITH RADIUS r
8 CIRCLE WITH RADIUS r
9 CIRCLE WITH RADIUS r
10 CIRCLE WITH RADIUS r
12 CIRCLE WITH RADIUS r
EDGE DATA
DSE | pon NoDE | NODE.

e2 3 5

ed 3 6

ed 5 8

eb 2 4

eb 4 7

e8 9 10
e9 4 8

e10 10 12




FIG. 8
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MODIFIED EDGE DATA
EDGE STARTING END POINT
' POINT NODE NODE
e2 3 5
el 3 6
e4 5 8
eb 2 4
eb 4 7
e8 9 10
ed’ 4 d1
e9” di1 8
el 10 12




FIG. 9

(a)

NODE

HIERARCHY

FIRST
HIERARCHY

SECOND
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THIRD
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THIRD
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THIRD
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FOURTH
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FIRST
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10
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(b)
ORDER WITHIN
NODE HIERARCHY HIERARGHY
9 FIRST SECOND
HIERARCHY POSITION
3 SECOND THIRD
HIERARCHY POSITION
4 SECOND SECOND
HIERARCHY POSITION
5 THIRD FIFTH
HIERARCHY POSITION
6 THIRD FOURTH
HIERARCHY POSITION
7 THIRD SECOND
HIERARCHY POSITION
8 FOURTH FIRST
HIERARCHY POSITION
9 FIRST FIRST
HIERARCHY POSITION
10 SECOND FIRST
HIERARCHY POSITION
12 THIRD FIRST
HIERARCHY POSITION
di THIRD THIRD
HIERARCHY POSITION




FIG. 10 10/14
LAYOUT ORIGINAL DATA L2
ORDER LAYOUT GRAPHIC
NODE HIERARCHY WITHIN POSITION DEFINITION
HIERARCHY | COORDINATE INFORMATION
5 FIRST SECOND (X2, Y2) CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
3 SECOND THIRD (X3 Y3) CIRCLE WITH
HIERARCHY POSITION : RADIUS r
4 SECOND SECOND X4 Y& CIRCLE WITH
HIERARCHY POSITION : RADIUS r
THIRD FIFTH - CIRCLE WITH
5 HIERARCHY POSITION (X5, Y57 RADIUS r
6 THIRD FOURTH (X6 V6" CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
q THIRD SECOND XT. YT CIRCLE WITH
HIERARCHY POSITION ’ RADIUS r
g FOURTH FIRST (X8 Y8 CIRCLE WITH
HIERARCHY POSITION ' RADIUS r
9 FIRST FIRST (X9 Y9 CIRCLE WITH
HIERARCHY POSITION ’ RADIUS r
SECOND FIRST , , CIRCLE WITH
10 HIERARCHY POSITION (X10', Y109 RADIUS r
THIRD FIRST , , CIRCLE WITH
12 HIERARCHY POSITION (X12', Y12) RADIUS r
THIRD THIRD , ,
di HIERARCHY POSITION (Xdt", Yd1)
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FIG. 13
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( START )

S21

RECEIVE INSTRUCTION TO CHANGE LAYOUT OF GRAPH

S22

GENERATE CHANGE DATA AND STORE CHANGE DATA IN

ASSOCIATION WITH GRAPH STRUCTURE DATA CORRESPONDING

TO GRAPH

S23

CALCULATE LAYOUT POSITION OF EACH NODE BASED ON
GRAPH STRUCTURE DATA UNDER THE CONDITIONS THAT
CHANGE OF CONTENT INDICATED BY ALL CHANGE DATA
ASSOCIATED WITH GRAPH STRUCTURE DATA IS APPLIED

S24

GENERATE GRAPH BASED ON CALCULATED RESULT AND
DISPLAY GRAPH ON SCREEN

IS GRAPH STRUCTURE DATA

GRAPH STRUCTURE DATA CORRESPONDING TO GRAPH
BEFORE UPDATING ?

CORRESPONDING TO GENERATED GRAPH DIFFERENT FROM

S25

S26

GENERATE GRAPH STRUCTURE DATA CORRESPONDING TO
GRAPH AFTER LAYOUT HAS BEEN CHANGED AND STORE
GRAPH STRUCTURE DATA

< END >
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SUGIYAMA ALGORITHM

FIRST STEP { ASSIGN HIERARCHY ]

U

SECOND STEP [ ORDER NODES J

U

THIRD STEP LASSIGN HORIZONTAL}

COORDINATE




