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A Visual and Multi-dimensional Data Analysis System:
INFOVISER

SELJI ISOBE," KIYOSHI KUROKAWA,t HISAKO SHIOHARA!t
and TETSUYA IIZUKA'

Under the keen market competition, strategic decision making based on data analysis be-
comes the most important subject for enterprises. However, ad hoc analysis of complex data
including numerical and string value, trial and error analysis through human interaction based
on his back ground knowledge, were not entirely supported by existing data analysis methods
such as statistics, multi-dimensional data analysis and visualization. Aiming to create a data
analysis system-that would support business data analysis as described above, we propose
an information visualization model and its corresponding data conversion mechanism. In the
model, a new concept which represent data as a node-type or line-type figure and its shape
and layout attributes through user definition is proposed, and a precise definition of a user
controllable data conversion function is given. The data conversion function has a powerful
representation ability with two types of flexible software modules which enables to convert
from source data to entity data, and from entity data to figure data. An experimental visual
and multi-dimensional data analysis system named INFOVISER. utilizing above model and
mechanism was applied to actual data analysis_and successful examples for wide business
areas and variety of practical representation patterns were confirmed.
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Fig.1 Data analysis process by visualization.

HIRE, AXRLEIET 2 —ER, S0 ICHHESE
SNTET — 5 RRHFEO SR TAT, MEICEMS
BREHTERIR TS, Lo, SELE
BOEERED S ST EBICEE TEEDT — Y HE %
EUCEFRLEBICHETE 2BEDRMUDHEL 1 2,
COBRBEEBRIET L0, I —FEHRICEITNT,
TERIRD O ERT — 5 ~OEWF HIREIT T X %8k
PRMETLIEE L.

(2) DI OEERIM:

Y URAGHFOBBE ST — 5 DT, BELY
DB E b o THET — 5 RPN OREN LD 5.
DL BIEEROMICHIET B2, F—%
DEE - WEIKTEL 2 WIEELHRE, ik 17T
T DEEEMO—BELES REEEEE, SE
B GHTBIRIZIG U 7o B LRI O BEREE D IR HS
LGB, COBRELRRT LD, T
B WRIRFEL 2 TR SR TT — v 0 —%&
WTE, MHERECHERBEY HRICEETE 51
BHREAETVERBETE L E LT

(3) SHoFfTeEMs

MEM L 2T = IMFEO T DX AZ, F1iC
RY LI, AWM ROT — 5 M, 7— 5 HEAL,
REACKER DO - HIBTONRITED S, HIBFRE R
Lo TEMA2EZTHDOAT vy T BEFTLENS
£, BV RRITHERR MY BT 5 RTEEE
BETH 5. L7d T, BBICEETOLMRENT
RBERTHBA VY 72— AOEENBEEL % 5. =
DHRBEERIT L1010, BT O ADERLTELHR
FAEHIATZ A EREELERBEOA > 57 = —
AERMTE L EL .

3. MEMBRTT — 2 DPHFE L EARIM

FETE, HENERITT -5 SMFEL 2OEK
WM< 2 EWEENTT NV ERBDO 2 H =X 24
DWTIHRNR5B,



2420

TRERIR

(source)

w‘
SR

(retrieval)

REF—5
(entity)

May 1999

B#T—%
(figure)

447°(/-F)

" g
(47°(340)
A

74%727

ﬁ?‘%;& TA=hn")a—

(conversion)

M2 /—F 942 —FEFW
Fig.2 Node-Line View Model.

3.1 #HBMSRITT -2 5WFE

FHRLDRENSRTT — ¥ SR TFHEE, HHEE
HTHOMOBAIHEL 2SR NEERRADPBON L1E
FRBAEFVICETE, T —FERIC LY BRI
DATART — & 2T & 285 (LU, SEfhHl »
HEALEWSR) b, Z-FEHRICLVERTT — %
PEEOREREMET — 7 EBRT X o8 (LT, |
WA AH AL EIER) 2RETZZLICED, K1
D7a—IZETL, F-rEFHI LT -5 HELOT
Ot AL, HEMEROSN - HET oS < ABAME
ROBRITHBRNT — ¥ M7 D A XET HFIET
5.

3.2 WBWHEARLEETN

BEAED 2 RTTR 3 RTLNY T 7 RBE, BiET -4
R FOEFHERTHEMAT 2BESPLTHY, XF
F—F IR TERZ WV, HL2DF —% % FHMALET
XpnEWVwIBESEH 72, T, BEEHECHRAR
KERENMFEL, BEOSITEICEERRERT
o, ABIT-I R, HEAR (Er7er, B
¥, 4 A—-T%), B (BE, %) d#Hi—3n<T
Wiz, 405 1 ODEES ORI AT
LT EIIEEEE WO RENED 572, '

AL CRET 2 BHREHET VIE, EEMED
Bkt 1—-WERIZIDHERLEENTEL EBINT
XD LEHBEICTROFETHREL 2.

(1) BHREXETLONFEL L CRET 2881,
EhF— 7 LRBT -5 2%, BERBERErLO 1
ERFT -5 OERE, ZOEEKT— 555 OBEKEH
FH (LT, Y-V EEER) OXRETRET LI L
2XY, BEERFELEE GUL Y~V OFEBED
b5, TVFL—FIZHBATEELR T — & S BT
TEHRTAH.

(2) ERF—FLHBTF-5%247 V7 MET

VTH—IICEEL, ERF -0 1V a—F%H
HED1REATY =7 sy, /—FE (M
¥, 5, SAES) LAV (EE, SRS 0
MO BN, BEOEKT — 5 OF—EEH LD
BEFR, 7 - yEHBOREREIC L AFRET
B ToZkIiCkY, BELARE Y — 0N BIRTE
T, BT -7 HBEROBRLE 40T — 5 FMliTE
VRS REEREET 27 -y O BRELE
BT 5, ,

(3) F—7EMBOF—FERUEL, F—5H
BER T - BEL A2 e ER L REERE
FICXY, BREOER - ABRIIEREL 2 E
a2 AT 57 — Y O BRET EHT 5.

DF, CoERREfeT v, /-FRIETAY
BoREAaeRBArERET LI LDDL, /—F
GAVE 2 —EFVEMRR., /—FFA a2 —FF
Vix, B 2i2RT L ICTEHRIE (Source), FEHT—
% (Entity), K7 —5% (Figure) ® 3 BENT —
v b SBEIEDS S EERTF — ¥ ~OEHE T ) ERHH
(Retrieval), EE» 5 HMEF — ¥ ~DEBREITI
7 # (Conversion) @ 2 FEEEOLTHRIIED SHERL
7z BRI -7V, La—F, ATA, NYa—0D
BEREIT — &, FEARTF —FIL, 75 A, AVAFT VA,
FrYEa—b NJa2—DF7 V7 b IF—%, K
BF—%x, ¥4F, 7+—4, 74Fa7T, 74+—A
NY)2—DAT Tz 7 VERIF—hoBELE. 22
T, ERMBREROBRET -S04 TV 2
Bl — 5 ~\0F — & EHMEY BIR L, HIBERITE
BOBEFREETAT V27 VRIF— ¥ H L MBEORK
ARTA TV 20 PEF— I ~OF -y RN &
BT h. B, BBEF—507 MY ¥a—hk, Ek
ORBEBROFFNET AHERE® 281, I
N, AKX, BT, WEORIKE X B, Y EE



Vol. 40 No. 5

EDREBENT7 P2 -2/ —FEES A ED 2
BRI OB TBELZ. DT, AVAY YA (74
Fa7) 7h)¥a—-b (74—24) &, #FhFh
La—FeF—sEHEEWIROHICH—T 5.
PEDE ST, KEFME, 7V 27 FERICE
L—MT— s BEHL, F-TAPLEETOEL
NV ZEDT - ERMIIC LY, FREOT -5
B P NBEB LY GUL Y b5 O MITE
{, BH LI -V ERICESRBE (/—-FRL S
178 AL EELRBORE - BRERIC L
N, BRITT— ¥ HO—BRBIES = RENLEREL
BONE LV IEHEYEID S,

3.3 EHHEXHZX L

ERMEEICIE, EROBRET — 5 525 & 5 HERIE
PO EEBROERT -y 2L, 7V M
F—y L TEFTELBEIERSINS. ZD7d,
SR ERFD ST — Y BT & 27 — ¥ REH S,
F=T NP LETTOEL NN TF — & BT EE%R
F=FMIEG, 7V 27 VEXTERBETEXS
T 7 BERRO 3 BENOM R, OB EN BT —

| EﬁGu:gﬂ ’}? e

[ wonmm e
a C N

TSRS £

IR [ = - tk

-4 F-4 £k —

Bk ||| we J za "7

. J \

o

3 EAEMHERA =X A

Fig.3 Entity retrieval mechanism.

BRI L BERTT — 7 9P A7 4 L INFOVISER 2421

ZRMEOEMMETHEB LOETIEE HHICESR
T3, BRI —FA U572 —A%BHET 55K
EL7.

EERMHE AT = X LOBRER 3 IIRT. RAS=
ALTIE, BF GUI DS AN Sh -t E#HRICE
DWW, EATRIEERDT — & BAEER O KR & R KA
Bibsl i) —YHBDT — & BHRLEHER
SN, RAH=ZXLOEBRICLY, F—s 370
t ADFATHEBEICBVT, ERITF 1 5RP AT
Ly Ry —FEEOHNIY — VT ToTWFT — 7T
%, 1DODF =DMy AT A LOERBRIEDOATH
IR & L7z

3.4 REEBRAHZX L

7 -y BB, EHEAEOBRE EEEAD
F=YEHOBRE-EBELL-VWEVWIERN DL, K
AL, 2 —FRETREE Y vV S ERE XE
FRERICES O ORICEET 5~ v €0 7k
LR, S BRL, v v S e IR ERE
i3, EREIHVLZER XY v FERLERER
FHAGDOELERAY v N EREDPS DOBRE THE L
FTHILICEY, 2—FDERET - FHELERIC
LT ELHFRE L.

HEERA DA LEEAIRT, KAHZXLT
13, -FOBHRICEDWT, HEBRBIED S X
VY RPET vV I BEBIC L o TR EESN LT —¥
HEOEZHEBHOEICERT LI LIZLD, 21—
PHEORBERLESERINS, T, 2-FD
FLWY—VEBRICIDU T, F— 7 SHEBEIER
Ty IR TAFHLVRET -y R ERT A L1

G—suEnir)

RET—5
Efh 1
X5 |HE
| mEE & | 180,000
1R PRE
(21 135.0
Ei i 320
&2
Bl &R | 1234567
AXE |EFE
ZXIE P
Bl |64Kb/s
B3 HI74N
fit 300.0

yellow orange
rectangle | { rectangle
33 i
16

J-NER

/B

(a4 RBERAH=Z L
Fig.4 Figure conversion mechanism.



2422 TEHLIE 2R OCRE May 1999
ki 2R T BRTT
WWW7594 ' RR
RDB Z I A 4B
S L Ayl I EE EREREED
97 (BB FHF
{b —— y-IRAPEENS
x ik E R ;_
) A ,
Kk Eafivead: ] 2 5
7E BB EHRE T N
R

B5 MWHEMERTT & 5HY AT 4
Fig.5 Visual and Multi-dimensional Data Analysis System.

Y, 1ERT—I2OMLL -EEELFD N HO
T — 4 2 £ T & 5 HMEFREFEHR SN S.
o, Ty ERRECEABOBREL I -FH
DYV 7E L TEBET LI L0, BEERCER
T AHEERMBENEEREIN S, KAV X LDERIZ
1Y, 2-FEHROATERLORBREAPRL I,
BEEDERD S R ERONBERY EFTE, 1H
HICHEEER BRI TCEEBRRTEL LD, 5T
ERIGE TRRANROERRL BRI Y — 24
FT L) RITHBOT - GMEXBETES.

4. BEMBRTT — 29 AT LOER

AKETIE, WBETHR)—FFA a2 —EFL
EERAN A LT BEAL HENERITTT — 5 54
VAT ADEREIIOWTHRNS, KHLTIE, 2D
¥ A5 4% INFOVISER (Information Visualization
Environment) &S, INFOVISER (X, B 5 7R
F LI, EFRMBE, EFMDERER, XPER
W, MELheREm, 7 -7 SHEE, FRFREn
PORRL .

FEEMBIIE, T 1IORT 22 BOEKRRLIS L
ERMHEREEZ ML C2—FIC IV RESNAE
it ER, SR L 2. EfhEEREEIE, K6
R LI, F—5ORE - RE - BEOKELRM
VBT L, W% RENT T A THf
FTAHIEIEDEMONBEIEF#IEETE BBHE L
7o, AEREOERCLY, BELEETIRVWT 5D
W - FBELABEFRXICOVWTE, BREOTF -5 %
FETHZ L, EREMBT 52 ETERTE/:

AR, R2 B LR IRTHBRCEREIC
B3 2RERBET — 5y ~OEHB XV v F (BiK20HE
LEEATHE) &, IREREEEEE AL C1—F
LD RESN AR ER, OERL 2. REA

g1 T IRERHE
Table 1 Data retrieval parts list.

BROE|BRK| Mok

T4k 73 | ROBRF%-RDB#ES.
& I7AVA T, BHERRE

WIMBIR, DILFEE . MEESE, -,
ERHRR. 10T VA, BIERH.
XFRE(GE -BR-2DF

KABE) 218 | 17V IMIRER.
& V99 ABER

YRS 1318

LR

26 SEfdHiE R E
Fig.6 GUI for entity retrieval definition.

WEZEEE, M7ICRTEINE, /—FEIrT A2
BDBIN% 470 WEELER, 7— 7 HE L KEE®D
ST RIT I BB~ v E Y, BHAY v FOER
NG A Y BRERATIERFERER, ThETIhE
SWICERTERE L7, 7, BESMHREICLEE
TRV I-FOLEBERESTRRE L, &8, 2—
I & B EAMT & NEAROERE R RE, 7—
YHEREERT — 5 OESRIC & 5 BFRMEL K
LL, —FIZHBLARTVA V¥ T x— ANFERT



Vol. 40 No. 5 BEIZ L BERTT — 7 542 A7 4 L INFOVISER 2423
F2 BRERAVYF K
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Fig.9 Adaptability of representation patterns.
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Table 6 Capability to existing visualization methods.
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