BAREER - BRVATLHMERRE JIERH - VATL - FR - HIFS VAU L 018
Proceedings of the 415t Symposium on Computer Technology of Information, Systems and Applications, ALl 2018

EXR)—R=R[ZEBTHFSTOLADARIL
5 7DBIc&BEm 7O RDFEMEEBEDRE

OJilf hal*t g &4
CiTFY R IC 1 S = ; S N

F—U— N Rl #BEEE il 7977 —2 =2

1. AREREEH

T WA W T ORFHEEN, #FT—ANTO
TN—TF 4 2Ty a o RBAEEELBLT, TA4F
7 DIRRRLFAMANR Y R LATod, BERERIIC MR 23
REINHTakvALEBZZLND, THA UVRFTT vk A
TliE, A€, =A% —X, ¥m, G5, CGIZLDHEA
A=V R RRENPHNOND EEBIZ, ThHD
REFEM I V- EHT D) 22H, BEIE
720, WS ODDOREY Y —AEHAEDLETHLWT
ATTEEVH LI T2 L, &) VY —2OBHES
BRI L DR e STV, k&l T ¥
A VREOBRERELHMET D LT, ZhooT¥A v
BRtLf7 e A2 BRI L ITAERLBZALN
b, RWMFFETIE, BFT—AATELTINEDORKEY
V—AEWEL, FHFFTF— 2N THAT D Web 7 —H X
— R LUEENT-ZE Y YV — R OBMR ARSI L, Wi
TEXDT T T7T—HR—AEHNDH LT, ALY —
R—=2 2L BFYP A T 2000 « AL EIT Y7
FA UFERERE - BIEOREEITHI LR HNE T D,

2. RITHENCOEEDIT

ARG DAL ST & S T8 & i LT & 22
b, JN—T7NTOFRREHILZ BN E LEEB~DOE
TIAHY =) e LT, FERBIEERY —/v DeslBo BAJED
KPS Oz SR OER, Xy hT—27 &4
LB EEHNE LbORd D, —F, 7
T 7 EFIR Lo EERFHCRB T 2TV A iRy
W &AT o e H D ORFSER, =A% —R L3EEE S L1
BEDHESEE ¥ A LT A TR - 538 LIZFH S ORF
%EB17p £ X Parraguez DA 55141ClE Networked Process
(NP7 L— AU — 7 4R, RATR, FAEMKF LR
WO, IO 3 SO DR ERE T 7k A
LIEREN O E BN ZRA TN D, AFFEETIE, 2o
FATEHNCE S X, TV A B ToORITESREAN 2
TATT ORIMERBOIT R/ ETERT HT — A7 LS
BIZRFH T2l NOKRTRIZZ T 7T —FX—R(C
Lo T b OFRFHEBOMEL TR THZ & T, &
FHEB O R Z I C X IR DREL RS D,

#m 3L R53

3. BEUV—RDFEELTOERDETIVE

VAT IR HT-0, T—hHATE LT NEH
Y Y—=20h 7T LitmBmEORM NS — L DET
MEEITH T2, BEEFET — L 64 TR MA TR
Fra v _ofE¥isga My, iR TRICERES T
A% — AWM & RS T, S - 51 RME Y —
7 7u— I L TEREZTo7, (Fig. 1) A N—#IC
BT Lz 7 v —RI) S E AN DIREIEE OB & 1 B
WECTHOBEERAY vy FICLDTATTHME, S2\WTkD
PRI T AR — AR CG AY T 4 ~EDMND, B
WCERBANPELLTWDZ ENb0D, ZNHD{TA 7
— T HM AR U — OB RS Tl <, &/EHY Y
—AMTN—TL L TELEVELD, HAEZHREIND
YITT 4 AEEROLEZLR D, Y V—
ADBE NG — 0%, AR, F—2HNTHE
HENDHZET, AL NR—DERLEEHD ) V—2
EREAOEL (DE) SHD T ENHERTE, TORH
— U EBE L, (Fig. 2) END, fHa 0 v —
AT - SR OUERE RN 6, MERK
B D~ 2L, FERIICRRATLIY L—a )
VI & ARE LTz,

Sketch = = =
O a ph Hmo
L H @ o
Photo =l | ==
= P ﬁ gm i F
Telgw I EF .
Text = [ =]
Hi =0 = -
0
3 D Model B m ra
@ L k
U I 1 e
Graphic = oD@ BE | L :
g =] o ¥ B3 Fl EE] :'{.\ 4:_\5 £
=N : B ol &
1 2 3 4 5 6 7 8 9 (B)

Fig. 1 77 2V R UMW RIICRMAERE 2 L2V —7
7r—K (k) &K (F)

— 154 —



SR RE R

Fig. 2 &&V V— R DR\ Z—

4. FHERBEELERAUV—RIREY—ILDEE
Rt T u Y27 bSO D, FEFV Y —RELTT
XA L, W, MEREOTFT—2ANT w20 L &
HICTF—2ANTHEINZBRWICER IS L &b,
AP V=1L, F—2 A N—, HAF, REOREE
(OR2N0), B OB V=R F DI =T
B L CEMEICAEE L ST B %2, Thb o
FU Y —REUE - RIFL, T—2ANTHRAET DG
VAT —NA T ORBRHNET o7, BERBO v A7 A
BRETIE, &) VY —ADOREFEES 22— =BT o 7214,
FEtY Y —REF LT R—Y L L CRE, o
L— W= TRRET DA E LTz, (Fig. 3)

Browse

Registry

Search -
Fig. 3 /R DFHFY ¥V — AT — b A 7&K
HeER RE L-3EHY Y — A7 —H A4 7T,
OBEICINAZ T, #EY V=AW, BHOT AT
TELTHMLZZ LaMRMEL LTRBTED LI
BB ERBRCTE D L) IR L, (Fig. 4)

hb

— Reqistry — Browse
sAbL D
) Resource—3 Resource—%
—> — =0 o ENnem
. ?}gjuﬁ$—7—r - - Eg’ju
AW £o-
‘ o | | Scen
List il
S40L  AD D Search
i A @
HFAY F-0—F
LMRE
am

Q
[
[ —
Fig. 4 BARMEDFSFEEZBM LT — b A 7&K
ETNENOHF Y YV — R IBERFIC—FE D ID TERL
L, 28 - I &35 ) Y — A 3B BRIl 72 Y

L—ya TR SITOND Z L TT VA OB
ik d 5, (Fig. 5)

3 R53

<

Fig. 5IDIZL BV L—y g VoMEMNITOA A=Y

F—AAUN—FTAF—2ARLEH R L LItz a R
VhEAMITC, BEVY—RAEFV L—va T —H X
—Z (LL'F, RDB) Z%$x7 5, (Fig. 6)

- 3 ID: 4

& Iv—vavouTteR [ e HERAER

S4h0 [t
&0 GR e nE WE #B KAR BT D 2 &, IORK—F B ELERE
T 2017/12/12 1829 AW
7o 5] 4/
7o) — RroF v 7 "' I
£—0—F Loy /

RHOBE ARV T DL T ZZAGBLT,

AUk v s O4 O3 O2 O1

Fig. 6 74 T 7 A7 v F D&

INLO|-BEMOL—Y =B - BIH LR D,
Bl R EA A=V BINBGET 5, (Fig. 7) et
TIERR SN Y Y — A, #HK, Web LD FileMaker
Server(LL F, FMS)7 — 7/ A ZIZRAFE S, oz vo3—
LitFEND, FEENZY YA LEEINTY,
FRESEZVLT, LW Y—XZBINLEEEE,
ZWTIC D BTk s) VY —AbFRRFICERET D,

& Iv—variuTtes [l 4 HRER

el LS TR

&M tR KB eWE ¥R XAR BT
(1] 2017/12/12 1832

HFY— CADTE{:

¥—0—FK LYy
AHOBEY ?BSUM‘)‘—"/'E%.EI:.ﬂLI:\z‘/ﬁ‘)‘/7£L‘CbiL
B2k v] Os 04 O3 O2 O1

0 #

Fig. 7 ##&% b LITLT- CG A ¥ T 1 DIRRE
BRI OREBIFIB B LEZEAVWES HE
ik L7-—Ee LA END, (Fig. 8)

c ——— Loru IR
SB/=L- .“'{ am W0/ W20 cAORe e SR
v | TP o B NEEOI—SELL ML TELTARLE
A [ L
#HITL: ! Rrop vy
e 0 SRIULIBLLYILIETAGECT.

B LATORRE '
SHI-LL- “ @ B ANN  Rres LAPH
Bt 0 g ASITILROLITILORE

Fig. 8 8451 & ID TR 72f%GH ) VY — A —F

— 155 —



ALY =27 — A T, h— KD RDB % Web
P—ERELTWeb 77U, T Ly MmKDT T A
TURNTTUMNLETE S FMS THER L 7=,

5. U577 —HAR—=R(|ZKBNH

THETITRAREZEFY V=27 — A T TE - &
LTV AV REORSEIRY HL, T 57012
7577 —2~—2 (LL'F, GDB) %#%|H7 %, GDB X
FEV L—a I DBIAEST b, 77 7wk
SE, T—HX%/—FK (R) LVlL—ryar () 1Tk
DI TT 4 AEEORY NU—T L, T—HFLOD
BREOSRNAIRE L 72 5, ARAFFE T, GDB & LT
BRI ENTWD Neod]l =2 =2=7 ¢ i)t (EEEFIH )
EHERATDH, Web X—ADEFY V—AT —HA 7T
E LT VA VIR %S Neodl (2L % GDB ([THUY AR
BRI e Y 27 FOEHEIIH T 0k R E R
WCAE T2 2 L TR TR Y =7 FORREFHIC
P 5, Neod) L#&Ft) YV —AT7— WA 7WCELDTY
A Vit S OB R 2T, (Fig. 9)

BArER | R 7Ot ZA0RER
. D T Q e g Q o Neodj
: = [ 55749074 x ID C]l I .¥( |

> esource
- E ; g ] Timeline ‘D D. . .
i 7% Relation Tav Tgv
: D 1 [= . Category - : L : -
A — A A : | ‘

Fig. 9 GDB IZ L 5 i 7 1 & A 3%

6. AN—FH), FHRTOERDEEL
BWERTROLERT — A 7T THD FMS 5 CSV IR
f?w&%i&xﬁwbxmBAmﬁ)/ 2D A
%47 9, (Fig. 10) FMS IC L2 8&FH) YV —RAT— A4 7
%ﬁ%ﬁ%@(DB&@)waa/®ﬂm%%%m
9, (Table 1)

V7274 PZAliz § |

s
t-e-0-8

FMST=4A~R=2 Neod)

ISADRE R

ﬁ‘&iﬁi

Fig. 10 FMS 75 Neod] ~D T — X BV jAF
KRR TELETHT A UitimiEfio 95, GDB IZ &
LA E T EATO 12D, RO 4 ODOHERNTORR%
79
o HALTA v (KRF)
BRELY Y —ADERBIRE S &
TRRFHIZEAL & iR T D,

BYR

IZHEEEhiC L 5K

3 R53

Table 1 FMS 7> 5 Neod] ~DF — & xfiia

EMS 7 — & ~— Z D15 Neodj D%IE
e - — — s
Z_g; T—T N |7 44— K iﬂ/l\7 S LA
A |Resource |Res_name Name AUNR—=DLHID ) — K
SR 2T ORFR
%
Resource |Res_id Resource |V Y —ZADIEHRD / — K
2T ORFR
Res_name Sketch A7y FOY Y —2R
Res_date Memo AEDY V—A
Res_category |CAD CAD @D Y YV —2A
Graphic |/ T 74 v I AF—ZD
VYy—2R
Y Map FAREDY Y —X
— 2 Photo HEEDY YV —A
TEH Drawing moY V—=R
Image AA=VEgEDOY V=R
Text TEXAIDY J—R
Video BhE D Y V) — A
Web Web 4 R URL DV V
— A
First,Seco |7’ m =7 FOHFATZ &
nd," fTH B2 OhERT
EMS 7 — & ~N— Z D15 Neodj DE%IE
FH | T—T |7 v RIER (BIRIE| U L — 3 o OfE
1R DAHI
J v |Resource |Res_id fERK L [[Name]— 1EEL L7z —
— 7= [Resource]
L e Res_name [Resource] / — R Res_id
#E L CSVIZrAND
DB Res_id A —Ehid ) v
1% —a VAR
J > |Relation |Rel parent id £ (2 |[Resource] — B&IZ &
—A SN 7= |7= —[Resource]
DB Res_children_id [Resource] / — R Res_id
+ B L CSV 77 ANLD
e3 Rel_parent_id &
Rel_children_id 73— 9
WEY L—va VR ER

o N=Y v (AWHI)

PRI SN Y V= AR B W - PSR
EHEIY, TuY=s F~OEREZHTET D,

e BT Y (FILHI)

M e RCB TR Y= RADORARLCAT 4 T
AN OERERTREED T T 5D,

e UL —ar (BRI

BEINTZZGFY V—A~D X R— 5 Ol
DRNY (BRICX DB TFER) &b LIiC LRk ES
A DS & IR LT 5,

INHLOWBRROGY B2, BEIE, AW, A
Ty FRMEB IR ED AT 4 TR, & LICBRL5] Al
I T T Neod) LB Ry, HERRZ T 7 & LTRRT
HZET, & T FOFVEEERIRTERRT S,
BT A UERR T e R ICBIT AEEEMnEE L L
T, BEHY Y A OREH LM, eI L—
va I Y% GDB M L2 fEE b & LR
filie UCEET D, (Table2)

— 156 —



Table 2 #3h 7 1 & 2 O FAME & 2

RAlIES s X

e = BABNCRIBY V—2D | B Y —2¥

— ADEIE by 1Y Y — 2%k

Vi—3 AADHY Y —ANLEN | VL —va ¥k

VO PPA) LU L—a L HDFEY Y Y — 2%k

Ria )

VY —2AD T YA VRt b Rz U Y — 2%

El& EADMERR LT VY —AD | /) J—ADHA
HE %

YiL—va fERR L7720 V=23 L0% | Vi—a 8

Yy TD < BEICS i /U Y — 2%k

FEAT

VY —24 THA VR ERNS AT | BU V-2

DA E0Z DY V—REMER | /Y Y —ADRK
L 7= 54t %

et WsEY) Yy —20EE, V| Ulb—va

L—g vy 7O, 1YV — 2D
VY —=2DFGERTHT |
B Bl

1. TSz OrERICHEITE2TO XD

BEVAT AREZFALTCT YA v a v ~UssE3
BOFR~ R Y A NROT A UFRm O 2l T,
INHOEFTE, OFFEMEEH L ey s MER
BT WA HFEEOFERET— LA, QLEEDY JR—
a VIRREBIAERLOFHK LNV ORBRETFT—2, O
M OA TV TREEBAE+FHAEL T AL P —
LLTHELBIMLE ERL L DF— A TITF-TN5D,
A CIREOH A E, EREIC I DEFICONTHELE
95, Fig. 11 1ZF%5F Y Y — 2 DIREHE (A~F) BlicHT-
Kt~y 7 ThD, MFOH=/—REZhENA7T v
F o8, AE HE CG: ik, K, B, Xim:
R, oM JKTESTENTNWD, (Fig. 11) £72V b
—va VONRANRKRHBREWEREY Y —R (Table 3) & A
=Rl OFE R L RER N OIEREE T, (Table 4)

Table 4 A >/ N—fEDOEBE AW
4 ) )
BV Eﬁ ) v g
vV |lo | v Y, | b4 | |
v D) | | D v | 2R P
LYy x [Fa] 2 |2 » ==
2 ] El > ¥ ) i > S ?ﬂﬁ
| 2| v | | E v
CHI W AN AN
= 7 7
A 47| 31| 64| 0.660| 2.065
B| 24| 2 2| 0.083| 1.000
c| 45| 34| 52| 0.756| 1.529 1.156 0.268
D| 20| 7| 14| 0.350 2.000| 0.103| 0.700 | 0.036 | 0.072
E| 30 6 8| 0.200| 1.333| 0.155| 0.267 | 0.031 | 0.041
F| 28 13| 13| 0.464| 1.000| 0.144|0.464 | 0.067 | 0.067
‘; 194| 93| 153| 0.479| 1.645| 1.000| 0.789 | 0.479 | 0.789

Tz bEBUETwREY Y —ADOEKEE L
AUNR—OEBEENS, A=A lZBEIcshY
V= ANEL, okkxTe ) Y — A EBE DR TRALT
PEAAR TR oo B2 6D, —T7, WERHIOEKN 2
UNR—E [FEEREORREY V=R FLNR, AN
—INDDWB IR DI, U Y —ZADMAE DRI
74T T ORASCHEENATTHDLZ ENbND,
(Fig. 12) (JF : AV R—=BIA4 7 — L LB

3=

Fig. 11 U YV — XT%%%Z‘J SN N ST
Table 3 NADEI NG R7c EEpREY YV —R

N 1 1 1 1 1
Y J— 1D 177 122 127 136 146

SADES 12 12 12 12 12
RADITE

O Pt 288 288 288 288 288
BT Y B A A=V A A— Vg A A— Vg A A—VHifg
UY—A a

w3 R53

Fig. 12 BEBREEO &V A 03— (F) <‘:1£Eb\)‘ VN—
(F) oYy =A</

— 157 —



8. THAUHBRITOERIFIDELE

xS & LI-OQ@IkE, @FfkE, @ ERFIZED
SEFD DRI E RADEPST-REHY Y — R &R T,
(Fig. 13) #IfE L, StV Y — A OBREST AT 7
DORNY DRABDRNRE, TAFT7 ORBEMA T
Dol TRHRETIE, BHOT AT T REMEH S
N5 & EflRE T, VY —2%, BREK, SADE
S (D) &L, FEMEERE IR L 2RE 2 m
FRMTON EHETE D, KITA A= DOEBRRFAN
BiELE O bOE 7T, (Fig. 14) #IkEIL, VL —
varyy FRHBICR LT Y —ARben, ERE
VY —RA%&+SICERB L TUEREL L TV RN ST
D, —HTH - ERREE, BRI Y —REREL, A
UN=TTT AT T OIFORENTON, HEEEXEY
LR LR TE D,

9. BRIELSHBRDERE

AT, HREXE LT VA vitmr a2 %
FiEk, RERICA URN—OEMSST A T T ORFIBREE
I3 2 7" 1 A AHULEAT 5 v AT ARBEORIEIZS
WTR ATz, RRICHFEESE CEONCIMI T 5 2 & 38 L
Do Tl 2 NOBEBRE SV OHEE & D L 5 IC3RE
ZEORY S H Z T & 2RBEBIEL, REHAET LMK
TNLOEEZTWD, —JF, RDB & GDB DY AT Ll

H xy H ey 0 gesy B (RoRS

10 101

6 6
\
|I| l

F@lSﬂﬁ%@ﬂ ¢@%ﬂ0

10

n

POFER, YEETHILIT AT —NER, otz
MK CE DAL A —T 2 — ADREREE A% DIE L Z %
TW 5B, AHFZEIL ISPS B % TP 16K00708 DBAAL % 5% 1)
7=HDTT,

[8%E3CHEk]

) KPR, TEEREXEZBNE Ly = 7 IR
FY — b DesIBo M= A v NEREIEFE |, HABEZEEK
IR EEELE  (JuIN), 2007

2) A, T/ 7HERET AT 7THAMSICL I EE 0
Vel NORKEERT 0 RAIZETHEL), BAREE
SIS R R, 2010

3) FoHEBE—fh, [EBEHFORER 7 v AT DH%E :
ZO 1 BEOTAFACEITHEEOHES , BAREE
ST AR, 2006

4) Parraguez, P., & Maier, A.,

Engineering

A Networked Perspective

the

Organisation
Architectures., DTU Management Engineering., 2015

5) KVEREE, NI, [ A o emBERICBT 57 A
FTHAE  FEOEDOT — A T ORE), BARBER
ST SCHAF IR RS, 2016

6) KRPgEME, Te A b —~_—2%(C ié‘f‘*f% NE T e
AV RO 7T 7T = _R— 2 L B AR E T,
Rk LR K FBie e LamsC, 2017

on the Design Process: At

Intersection of Process and

*1 0 PR AT A TAEE Gk T
*2 FRIWKFERFBRT A PRy T 2L
*3 IR AT L TR

%S
o X T KWTER A

20 20
16
15
12
1
o £ o 10 10 10
8
g | 7 7 ‘
§: g | 5 55 ‘
5 | 1 | | | | i
| | i‘ ;; i‘ 3|
1 ‘ H g \ I
\ \. g |
250 3

300

J:w‘&%(ii)@{ﬁiﬁ’]) / XU)OP\%{&{*é@Fé?H-ﬁ (Tﬁﬂli) / X%ﬁ)

1.091 T SR TN 11 68| T R S SR TR ARETS | 362
» J— A B 0194 A w016
- 0296 I 403 — O 33
0.429 1.158 0083
B 1004 B X B 1001
R3049 _—0.171 1001
PRI 0.7 N ! - 1156
C 10037 0225 E— 268
m0.086 -
1.083 o fooes o8 YRR () 7
SRR X D RO -
D m0.099 n0. m0072
mols 0 0.375 075 1.125 15
MO N e T SN S R L S Rt SO E mo'%?
E 10025 ' 1
m0.086 moo4
I 0.412 B YL—yavyy 7ORE F Em-"”“
g 2 REmanona oS
' ) 0 0375 075 1125 15
0 0.875 175 2625 35
Fig. 14 Ik (L), HHEE), ERECEH)D A AA—DEFEOFE (Fay=y MBT D ERE)
7w R53 — 158 —



A Study on History-Based Design Process Visualization
Evaluation of Discussion Support using with Graph Database
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Abstract and Purpose

Generally, there are a lot of design resources verified and evaluated in the collaborative design activities. It is quite
necessary to record these activities as practical process to understand the intentional reasons and purposes of design
proposals. Therefore, these procedures of discussion have to be archived with digital tools and made them visualized
as graphically. In this paper, the digitalized methods and system environment are described to visualize the
collaborative design activities utilized with Graph Theory. Then we considered the results of the discussion
visualization tool adopted in some practical projects.

Research Method and System Implementation

At first, some of practical design projects are observed and analyzed to understand the actual and heuristic procedures
of creative discussion. These results are expressed as the relative and semi-lattice mapping model to understand of
whole design activities. Some of typical variations of discussion procedures were defined from them. Second, the
web-based discussion archives have been improved to record the relationship among the various resources proposed
in design project. These archives are developed with Relational database tool, Filemaker Server. Third, the graph-
based database tool, Neo4J was used to aim to analyze the temporal changes and sequential patterns of design
discussions. In this system, whole of design activities and relations among of design resources are described and
operated the variable illustrated map and it is possible to extract the index of important resources, number of paths,
depth of relation and personal contribution for design projects.

Verification of System Environment

To verify the effectiveness of proposed system environment, the processes of three design projects are analyzed. Each
member of teams is consisted with beginner, intermediate and skillful. The proposed system environment made it
possible to visualize team’ s discussion and reviews as graphical relation-maps according to the complexity,
consideration, attention and criteria and so on. These relation-maps are manipulated their own form and style
dynamically and retrieved the further information to clarify what kind of examination and evaluation was done in
projects. We consider that these graphical maps and indexes are quite useful to evaluate the achievement, density and
qualities of design projects.

Conclusions

The design activities are generally considered to be the result of creative procedures by tacit knowledge and
experience. These knowledges and procedures are not well-defined and not recorded as a clear form that can be
referred to yet. The proposed method and implemented tools will be able to use to support efficient collaboration and
provide some of teaching material for purpose of design learning.
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