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ABSTRACT

In the process of developing multimedia courseware, the key factor is to ensure the
consistency between the final courseware and the requested standard. The quality
of the multimedia courseware comes from the content of the product and the producing
process. In which the content of the product is originated from the designer’s creativity
and ingenuity. And the good producing process must be controlled by using
systematically verification method in the process of producing, to ensure the courseware
reaches the requested standard.

Since the multimedia courseware contains the dual quality of both the digital
courseware and computer software. It is-very suitable to apply the software engineering
theory as base to control the development-for the standard operating procedure (SOP) of
the software. In order to ensure“the developed courseware reaches the requested
standard. CMMI Verification processiarea defines the standard procedure, regulation
and quantification data. It can be used as standard procedure for software development
and hence improved the quality of the software. Thus this study applies verification
procedure of CMMI as base together with software engineering verification theory. The
study finds out the solution to solve the problem of inconsistency of the product and the
requested standard and work out the verification management system for multimedia
courseware which is qualified to CMMI regulation.

In this study, we will analyze life cycle of the multimedia courseware, combine
verification management system through beginning stage of development to the final
process of the finishing product. We will also use the standard operating procedure to
help the engineer in the process of developing courseware. Furthermore we will control
the quality of the product through suitable verification method in order to reach the
consistency between the product and requested standard.

Keywords : Verification, Validation, Capability Maturity
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Bl 4 : Sharable Content Object (Source: ADL, 2004)
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T & G YRR b AR

(2) API
By AUSEYERT S B EA ST RS GG o g ey A

21 LMS 2 el 484 o APL & Z B s~ B d W RGBSR E 0 Lt
BEY TR R RV FREEV PR CEOFRUEd APL 2

HooF L AT

(3) Data Model
THREY AEEEY AT SF T B o § & Client 3 & fods -
® SCO Bi?)l-*w& # i APl Adapter #73% i function 11 2 F A 2 K 4F T AL R
# £ 3 datamodel» 4 & iE & HNF"*J_ B IR T AL o AR K 3 L
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k5 > API iﬁ&rﬂ.‘« A N% Y a N > @ Data Model ff{ixv;“v’ RV Rgk
=

B oo deB5 T P T B Y FIT S(LMS) 4oimi5i RTE fof ¥ A i3
#e e AR o

Learning Management System {(LMS)

4 LMS Server
_j | .
7
L \
x‘I Wk Broveser
¢

; 5CO | | Asset
! Asset
-

Instances—s [ Javacrih

B 5:Run-Time Environment #£4 7+ & Bl

22 HAET

g?@?%f%'ﬁ@/w%mrp? ’ L_r-r'?ﬁ
il

2
Tend R[L[12] 5 & St S F R d e F o A s PR R R 2 T IEY
B @ REHHWERE @ 2 A

% # T it 4 [13] -

B B S e

$i 48 1 4% (Software Engineering) 7 7 Af % P M > doiv it B il & F 7 5w

Bt LR ) S FRETGD Y - 0 H - LE s AR LK
-H -

PP LR AR AANY R IED Po t FAF RS

] RE S KBRS HHA ST R TOREF RE([14]

¥ Aok & aFtie 7 2 /g (Correctness) ~ ¥ 4% (Reliability ) ~ st

(Performance )~ % > {4+ (Safety )~ ¥ & * 4+ (Reusability )~ ¥ i * 4+ (Availability ) ~

v # a1+ (Transferability ) ~ % £ 1+ (Friendliness ) ~ ¥ jp|z& % (Testability ) ~

# (Verifiability ) ~ # &3 (Maintainability) 2 # ¢ 1244 ( Manageability )
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5 FuEERE Ts‘« ISO &7 M &7 A e 7 A 5 JRIFF e ol »
EF P EG Rt > HEHFFIF e 73 s (efficiency ) ~ { s 2
( flexibility ) ~ = > ( integrity ) ~ 3 &+ ( interoperability ) ~ ¥ ‘& 4
(maintainability ) =+ 1+ (protability) (ISO 8402-1986) -

dREREFE- BEA - RO FRME R F LA DT R A

FHEERAAF RAFFHRETE AR { B ol AL FREG 2
FERLI R FIR MO ST TR RSB 2 S A S
FF ARG EIFHARE o TS PEFHEH AT ARG ik O /% 1JE 0 g
RRfFehfe s RARR > RF R BB FRGEHE R P NE AR hE - S f @
FEHergR s bnad i~ S FFha At i 88 gz
B E enpe £ F1% 2[15] A S A S B AT che A FS o T8 7
% EDFATS 1 &~ AF S PURE - g ORI RR L 4  F
R )2 SN EVIEIE L 1 Rl e ) R i T R A g R i R g N
WEFHLH o] VR FMAE S g TR E o b o etz s TR 7
onAerl CMMI B i £ R 25 % 53 B CMMI s #-h s 3 8¢ tafm

P2l

wp

o

23 i 4 2B KL HA(CMMI)

i 4 SRR L 50 (Capability Maturity Model Integration, CMMI) 2.4 % &
+ K % 15~ & (Carnegie Mellon University, CMU) 48 1 424 12 (Software
Engineering Institute, SEI) #7= & d » £ 1 & p end % @R 5 - Bl R
Figd R E I NIRRT ST A R R RER PP RN o viaE
THHA SRR HERE Y P B EERE SRR OB T
BE o AP wEE R AMOREE L2 - [16][17] -

ﬁ%ﬁﬂh’“ﬁ“%FMMAE#ﬂrﬁ&ﬁﬁ?ﬂ&ﬁiﬂﬂﬁigﬁ
AL S A wwim/mﬁﬂéﬁ&%ﬁi”@ﬁﬁ%%4ﬁi’
7 68% & f*%ﬂzfﬁﬂw%ﬁ g A AR A[18] o 3 ET L > WP REARS
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1IEREFTREFTER 2RS4 2704 BHE >0 fad 4] & 2 # 5 F CMMI
P 2 Lt o @ CMMI ¢ 2 R Qi;‘é_SEI TRy ® oo pow g

CHFIRPMLEE S CMMI T ERZ AR 2 F > SR ¥ 5 ik ’\’#
Rp £ %28 CMMI ehe e 4R (18] -

231CMMI F¢ i

CMMI e 1w i1 1984# » § pF 3 ﬂﬂfﬁ I T gL b B % 7
FEZTEHEMNOPHEMIER L KEE P Tt o W E LT A EFR S ?
(Carnegie Mellon University, CMU) =42 1 42 5 2 (Software Engineering Institute,
SEl) itf7my » F 2§t A £ - 214241 R > 8 A E B LG
SEFE R R R o JF R B IE R A 4 e etz o R aE AR S B R
TR SR 8 i “‘#*“%’wiﬁ w:iﬁi AR HAERE HWST o 2 R
B B ﬂ4’ééﬁvﬁW% BREAR M A ST R B
1991 #42 CMMs M # B R* *3F 5 & X485 > blde ki1 42 ~ St 2 -~ %
T~ 2 B & A 52 42 B (Integrated Process & Product Development) % 4=
oo W6 R RREFERL

CMM%E % & & %

CMM for Software Systems Engineering
vl.1 (1993) INCOSE SECAM CHMM v1.1 {1995)

_ (1996)

\

Sofvware CMM Integrated Produoct
ElA 731 SECM
v2, draft C (1997) (1998) Development CMM

\ x (1997)
| v1.02 (2000) /

| vl.1 {EIIIEJJ
CMMI for Development

CMMI for Acquisition]|._|  v1.2 (2006) CMMI for Services
v1.2 (2007) ¥1.2 (2007)

B 6 : CMMI Derivation (Source : CMMI-DEV V1.2)
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232 CMMI # it #2

Gy

CMMI 3% 81 3§87 o ind st - A7 b eple B feecd = 2 > & 42
BENLEE BRSNS A RN AR e REE - B (R - Bk
AR ) Jrec X B HARM AR AL c SEB AR Y A4 BB Kb BouinARA
By Marcd cHBENAER Y PATRAB WA > TR BRI
HR AT 0 B L RS R AHAE SRR o F - BARE S B B BB
Bt Pae T 5 o B7 P 0 @ EREN AR

L S S

 AmAR |

N

Greg Cramp < EIETR

ny
‘N- a-"";
~ —_— .
@;;;;@ é;ﬂﬁf%
\'x._________d_.f/ \'n._______d__.c/

P A &

iiiiiiiiiiiiiiii

/_f"'"_'_-""“'x\. /"
@zﬁﬁf@ AT
e el

Bl 7 BFNEREEN A x4 (Source : CMMI-DEV V1.2)
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2 1 @ g 2E4L 2 (Source : CMMI-DEV V1.2)
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X% 5: fl]ﬁf Eﬁﬁ*/'l ¢ iR RTF p{_]i/,, 2 o &,i,Lﬂfﬁiulﬁﬁg‘p}aﬁ | %%
SRS R Pt i
22 R4 RE SRR R[LI6][17] -

3 2wt BEANRAEE sg0 i (Source : CMMI-DEV V1.2)

DR EE SR VN - R s
—i?ﬁ s 44
£ F & EF &
% 0 LER S £
S| (7 A7 do
5 2 4 10 5 4 10 s
%8 4 it Hm FiLE s
%% 5 BoiE L s B i

2.3.4 AARAE R

ﬁgﬁf 3 (Process Area) # - BAEB TARMA F > 2 E & F v iR BT
PR R -, Mﬁtsz B ﬁwﬁi Eiﬁ* £ & 79 p 1% - CMMI for Development Version

J F) & 47 % f%;4-2 % (Causal Analysis and Resolution, CAR)
i 4 ¢ 12 (Configuration Management, CM)
A 4 4722 f24-2 % (Decision Analysis and Resolution, DAR)
# & & % ¢ 2+IPPD(Integrated Project Management, IPM+IPPD)
£ ¥ & 47 (Measurement and Analysis, MA)
J 723 & (Organizational Innovation and Deployment, OID)
A L%z +IPPD(Organizational Process Definition, OPD+IPPD)
;1 (Organizational Process Focus, OPF)
AR *;c(OrganlzatlonaI Process Performance, OPP)

*"ﬁfﬁ*ﬂk*ﬂ}*ﬂ}\
= -r B g

»
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#(Organizational Training, OT)

% @ (Product Integration, PI)
< & ¥ (Project Monitoring and Control, PMC)
Lﬁ.% (Project Plannlng PP)
2 A &5 F 38 (Process and Product Quality Assurance, PPQA)
% ke (Quantltatlve Project Management, QPM)
%ﬁ* & (Requirements Development, RD)

# 72 (Requirements Management, REQM)

“ﬁ ? 12 (Risk Management, RSKM)
T B3k F 12 (Supplier Agreement Management, SAM)
F 2 4= % (Technical Solution, TS)

Fzzu(Validation, VAL)

%% & (Verification, VER)

‘W W Qﬂ *n;L

a&« afs« umbx w Ll o

CMMI Ho3t e g3 & = @Al 0 2 & e~ % e 84 5 c[17]

(D e&enfe it D3RP - BPERRREE- BRAgRTREE D%k ok
R R PP BB AR - T SR AR TR

Q PHEhei ¢ FEFEITNEIEF A0 ET 2
REFBSEF T o gha A ot e e Rlfre |7 dinfz 2

F_&
hpan)
q{é;
Y
=
¢
(ﬂ
[}
foa
s

P\ o
Q) B e I FikwItiE B EaR FE LY drird AL R e B R Y 5
{ :& o

AL B ARBE RN B 2 H B R > AoBI8 AT o

Ay e AT
Pa ik \:i‘f —
J \ v .
.-"__"‘-h..} _,-d"'"'___\_"": -"f_ﬂ_ Simg ﬁﬁ;&
@an_uﬁ A t@aﬁjﬁﬁﬁ% RS RATY # ST

Mt (g f;&am BhEE)

B 8: /nARAR BT AP B st 22 (Source : CMMI-DEV V1.2)
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2.35 By in A4 B

A URFIFIENEFE CMMI #4248 % (Verification Process Area)
SHA Level 3 o f St SRR K LG PR Tl G 0 R HHREIARA S
Etimi? o S (Verification) «nf cho 30 i Ten1 (T4 & & 8 4 T
TR . ﬁ:}f; CMMI =3P - % e 324 &2 ¢ B 1 (F4 Seanska o w2
FLHEL P FRARTREASEEF Rt e

BRAAEARY 0 ASE AR p iy ¢ HEIRBE Ll Bui-
BRENEARF S U F AN A SR 1A S BiEARY 0 K E RHRER L G
A SIS RS A k@ b CMMI P #1202 kg i AR A7 32 erid 3¢ 4 i
ZEFEPHEREPFEHIET 24043 Ao o

3 BHEmaaagra A FRpEEHE

ek EaE g BFERIE /R
SPI1 |E#FHRELL TAS
SGL %EH A hispia |« = sk i

SP13 |22 %R 5 B
SP21 |(BHEFIZ% 4

SG2 {iEFF =% & |gpon 2EFER A

SP23 |A ¥R iz% A FH
SP3.1 [H Aok

SG3 Zw 1 (T4 &

SP32 |~ timESR S
(Source : CMMI-DEV V1.2)

Ry L AL o MBRE S ALY R A AR RS T ) T
BT o HRET FHMRMET F R A A E RT AR TR EFRER
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R
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EHHE Sl I E #HRRERET Edh
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SEfefaE = EESLHEIES

B 9: # & frd sk @8 Fa i (Source : Software Engineer)

ERIN GRS E R AR TR TR R ROE S CMMI 4
e F At dR[19] o B e 4395 SEI 3t 20032004 i 4 4547 2 [20][21]47 1 -
®or CMMI f 7 enT 3@ g o™
1. 224 %% 35%-
A1 D EREHE 19% -
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AHHE N GO AR F ket Bl E B Lo
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SR EHELE TRE 2 T 3L EABEN > RRF KT
£— ﬂ']biifuu B E¥iES < B %%ﬁtﬁ‘“:&ﬁ*ﬁ-ﬁiﬁﬁ Par 2 EER e ARFAED B
» Sy ¢ f kg SCORM infp B ALge » F iR ) ki ihict A & R
FoRAnIEFY FRFEY  ESKF PR ARHAE G 0 50 F ki F
WhE > LA JHMRH N F - RIS F - S R R
W%&%%ﬁ%ﬁﬁﬁ%%ﬂﬁﬁéoﬁi%ﬁﬁﬁﬁﬁﬁﬁ REr > iR
+ A £ 14+ & (Carnegie-Mellon University» CMU) o #8 1 4247 7 #7(Software
Engineering Institute > SEI) #73& 31 chR % 48 5 4 = 3R & & 554 (Capability
Maturity Model Integrated - CMMI) £ & 7 < 384 FEERE NP FEE 5 K& o
CMMI 4 ey g2 L ~ ?I‘*’mné 4z W?ﬁ*’ﬁ,ﬁﬁ T E KRS EER R AL
TE e *i‘«m;,Z;PE"' TwH oo

AP TR PR BRI - 2RI EMRMREE RS 2 SR
H ﬂm@ﬁj,??hlCMMI%wﬁ%%méméwﬁﬂkw\UMV |8 iFd
L4 BHZ B MK HRETD Ao Flpt A F 4 CMMI B3 i A248
ié“"i'gi'?/w\’}‘r T EEFHRERMBEZEOL G X WIENFE WP D
S Em s sk E 12 % s (Multimedia Verification Management System, MVMS) -

3.1 CMMI L7 424838 4 17

CMMI Bz 4248 5 (CMMI Verification process area) i & p e 433t
LE*"“)% B R R TEARY PN E T 0 WS T FA RS
A fp 7 o 1395 CNS 14836 (ISO/IEC12207:1995) chz & 1 d ha & &/ I E
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MVMS i sz # o b3 F 0 200 CMMI S A2 andd 257 P & (Specific
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1 ot stamdRz -

2. Fyp k] F & A surk (Storyboard) o

3. 13454 &L~ (Storyboard) yplfFF & o K3 S MK HOHFR 2 R Y F 45
(User Interface) -

4. 1344 gLyrh (Storyboard) st~ g FcH R 2 K 4G (User
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Interface) m%.@ ,*‘;L:;L?i,}athr% mg&ﬁ"ﬁg%’}izﬁﬁ ('ﬁ(r'"? CRN @v% -2
s i zéz) o
5. @™y 0l HARIEL Lo 15~ GL%r A (Storyboard) syl R
W H a5 2 ?‘f A (User Interface) &2 % 44> %8 & =8 - % e
7 o

A fc 1 42 (Software Engineer) A #42 > #-fic 8 4 iv42 5 (Software Process)
y SR R AR AT K RN RRRE R R TAHR ¢ R L
- PR b’”rﬁ ek %’%ﬁ“i&r’% A2 4 oM ahs 1 o o | iT AR
Bend & enfp B [14] 40
k8 7 Forrsart £ (Requirements Definition Phase)
8% 218 B (Design Phase)
k83 ivrF £ (Implementation Phase)
SR pR % By re B (Verification and Validation Phase)
k8 S g 2 (Maintenance  Evolution Phase)

gk~ wpPRE

Yol Bt - o SR RS L T - HR IR
**—%ﬁ%lﬁﬂmﬁﬁﬂwi@ﬁwﬂmé@uaonkmijm»—ﬂﬁ
WS > F S ERRH R TR TRE, P2 &7 5 W0 R
Mo ATt SR E - RN A R o B8 g B R e

L

1. #A2 g~ 8 e
IR TR RBEE D 0 KEH RS RE R DT R R RAIKG
ETRFEFTAETVHEHSKE TLRF I EMEH IR KEN 32
IZQJ}%;

2. gﬁtﬁiiﬁ-ﬁ'ﬁ?/ﬁf e A2k 2E

J B FE R SRR s B YA o LR B REWP S g

FOHR R AZRBRABE o Wk P PRIER PG R R BE S EAA P2
RS ey B2 prRenbd % o

3. AT /R
1R TR MK R T KRG E RS R4 S S R H

S BYrAY & - EEFhZ R R ’&ﬁf'ffﬁﬂ* Feok* FRha o

A FARRIEH/EH AT
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AR L RIS B K A B A B & 0 KPR Y F R
Forg&ier 2 b FARANSGMAH > 21320 BRER Falnt s
PR TR S e = I TR AN EN S ERE

s

5. At ivHp /s T
A Ben1 TSR EHPN FonhIiEE WiT, TR @ 5L GRS
RARFLE > RBpLABF ARl IR EME SR LF A2
PR o WITS - FRDIGMBEHPN F ooa B HITR T H SlRE
RS ARNEFLE > 0 S MR R S R T MR o

Ab AR H B 4 &8 (Multimedia Learning Contents Process Life Cycle)
Pind - BRER G MO EGEREFAGSNREEFANS ZFLT - BREK
B enkdyp o 2 A RmELEN ki B EHASST 0 B 11 ST o

Requirements f ok R 4 ] Learning Content Design
Drafimition (RO --*-” .
LI BN ] N
Stakeholder Raview
_l-_ Ves
U EEGE o~ Storyboard {Primary Draft Design)
(DM} - e
o Storyboard {Secondly Detall Design)
Software l’ Mo
Design )
- L — Stakeholder Review
bt b L D ‘ : _l_ -
EmuUREt " e
[y . o | /|-|— Ul Layout Design (Secondly Detall Design)
Change |, e
Design I‘ Ho
/— Stakeholder Review
) s
FHEY | Pt Multimedia Actor List (Secondly Detail Design}
(MM) 1 7| muimedia Actors Desian
Implementation P Ha
BEEEN ; . Stakeholder Review
e e
{cM} s
5 W Software-Based Multimeadia Learning Contents
L [SW-MLCs) Design
Final 3W-MLCs Froducts

B 11: SHMERHBEF A & 428 (Source: ¥ ~ B 1T %3)

ok
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PR E andp i R 1R

Fli WK B F 4 &i¥ (Multimedia Learning Contents Process Life
Cycle) e BrEE > 587 it & 2 7 F% { (Requirements Change) /= > @ #H 3k %
- R (Incon5|stency) SRR A A o A2 - RER RS 2L AT KW
(2% LR ARHBFBMAY > o VB F B A L5 E
Bofs & Forrig S A B S ) 0 R R R B R { R B
T OBRER T EERM A ESTAN FAoE6 AT o JHARN F P F 7
- 3% (Scene, SNE) ¥2 = £k (Natural Language Script, NLS) » & — Bl 1
Mp @D L p s EHIF R & (Multimedia Actor, ATR) > = Bpl i i »

P
T BHEBEEM oM XY - B3k (User Interface, U) o

9546 A gLueh (Storyboard) poE o NG J 0T chdp ik BE TR
1. #IH NLSL ehp 4t ecpr 3-8 Ul 2 54883 Hiw B ATRL-ATR2

ORI NLS2 ehp p A ideepd - 3 B oUIL 2 5 827§ B ATR2-ATR3

3. FBIH NLS3 ehp ik igecp - 3-8/ UIL 2 5 @484 Hiw B ATR1 - ATR2
ATR4 m&*h}*gx‘ ;rs

4. FHF UL ok B eephs S48 EH% B ATR1-ATR2-ATR3-ATR4 2
Bl 5 A EH A % CML i g SR F

5. % 4% HiwE ATRL - ATR2 ~ ATR3 ~ ATR4 72k 314 13 sc ¥ > B s 5 4%
WHcH 3 % CML i je § LR -

Py e 47 e R R S LS MR B R 2 e ki
& 4B % (Dependency Relationship) » I i & )62 sx3k 35 14 o133 & hfs *ﬂszu;g] o B
doo g A I NLS3 ¥ % L R3pF o Bl g P @ NLS3 ¢ %%
le pE o L F SR UIL 2 S 4%+ B ATRL - ATR2 ~ ATR4 R?vflﬁgi Lk
FPORE o B FRH NLS3 % %= » I NLS3 > 38 UL 2 § 45482 Hiw
E ATRL-ATR2-ATR4 23E T BRI » 48~ T - PR o
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% 6: ”45'“7’\# =)

Scene: SNE1
User Interface: Ul1

/7 What is on the Mat? ,:’@®

The cat, cat,

The rat, rat, - ,!,.

The hat, hat, : *

Ore all am +he |7 V. ~1_

Natural Language Script Multimedia Actor

NLS1: ATR1 [PicT]
Let's Chant What is on the Mat? g% SEiLHagEE - ATR2 [Aduio1]
FERIEE R - RS -
NLS2: ATR2 [Aduio]
FERTESEE 2 4 76 Page sixteen. Let's Chant. What is on the ATR3 [Aduio?]
Mat? |
NLS3: ATR1 [Pic1]
B RS ATR2 [AduioT]
B4 T The cat, cat, C-A-T. | # 4 5% "The rat, rat, R-A-T. | | ATR4 [Aduio2]
F4 3 T The hat, hat, H-A-T.
T4 FI 4 [FEREEE T Are all on the M-A-T. |
Final Product: CM1

341 FHMEMWITLAEET + B

d S MK R TERY TP RE - BRI E AR o2 B &
A LAV RS o VR R T LS SRR chdp R AR T o 1935
23]y e g T2E9Ek G » B (Directed Acyclic Graph, DAG) § {%i§
L k7 LM GBATALE - B¢ DAG ¢ chi gh(Vector) TS 448 Kot
B iFens - ppEm DAG ¥ auf (Edge) R ™ & 7 5 L8 ot chdp iR PR Re 12
%6 e s d ] 5B KBS R R Ap (R M2 % (Dependency Relationship) &
> — B DAG k& 7eadpkiicd] s o & DAG ¢ e# - &2 (Node) » * 4 %

%v*ﬁ?{ﬁ b4 &P (Process Life Cycle) s — prfc? 12 = A eh1 (T8
& DAG ¥ s - Bif (Edge)» * & SRR MBF 2 63 s - RS
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AP HRFF B 2. B e 1503 Adp (2 1B 2 (Dependency Relationship) ¥ % = &g B 4
(Sequence) Bf 2 o 11 F_F A HA AR F 4 4P ah DAG B¢ Arié * ahi
i N g T U

e /4 4i& 2L (Scene node) :
PN RN - B A ST FEHE L TEHE - T As
& %r~ (Storyboard) ¥ o Bt HBER L F R A LSRRI S E He R
* BBk R

e & 2L (Natural language script node) :
POHFEEN A B EH R - BB A > SRR TR RIF D g
dofe AL E B o B RITT 2§ s %0 A (Storyboard) ¢ gt & B R
MR RFTHRP S EMRRRHTOERE RO GPEFAFEL o

e 3§ &2 (User Interface node) :
BE BRI L S BRESH P - BB ALY o SRR MR R MR R
ReJER Y g SR AR o B AR R A s ek (Storyboard) ¢ oo gt HEEp

CRRIFERE R F 5 G 0F -

o % E %# &2 (Actor node)
POEEER A SRR s B A B BRI SE R 2B F D
SR E MR R o B EHIF A 4 Nsesk s &% A (Storyboard
LA R Pl ﬁm’&“l %o

e X+ %2 (Code module node) :
AR L SRR - B A BT 0§ B H R 4 Beaip B
o AEFITHERPEFFNPERES o L EEY Wi sEYrA
(Storyboard) *# -

p—
8
o
B
o

=
43

& DAG BIE 2% a2 * G(Graph) 4 1 % 448 %4+ % i B » V(Vector)
B EH AT H ’um% & > E(Edge) % 77 % SR8 o ik 2B R en B
EA@PER T (1) (2) -~ (3) M AN

x
=
Z
~ T Y

=+

e

L 5
r,c

G=(V,E) @
V ={v1, v2, V3,..., Vi} 2
E ={e1, e2 es3,..., €]} 3
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Vi
V2

V3

€1
€2

€3

€j

d

# 57 SNE1 & % »
%57 NLS1 &2k »
# 57 NLS2 & g »

.57 CML1 & 2L 2 pt5de o

%7 SNEL 3| NLS1 g -
4% SNEL 5| NLS2 g -
%7 SNEL 3| NLS3 g -

%57 ATR4 3| CM1 enf > 12t 5gde o

& 8. (nodes) &% - Bif (edges) “rie= ¢ DAG #3 » F ¥ it 1 4

BAEH B2 AP s SRR LROB TR L o 0t 2LEERT > F
(DAG) L3 = b b1 2 2 FIRenfhdd[24] 7 1 47 5 M KHBH? 5 - 1 ¢

Fe goenp & 1 B 2 (Dependency Relationship) - %]t if & i 2 B » i Hi

(Bidirectional Traceability) % 2 — #|4+ j#] (Inconsistent Detection) % 448 ¥

A o B12 T L R4 4£6 7% "W DAG #3] -

Name | Description

2C0O | Story

SNE |Scena

NLS | Matural Language Script
Ui User Interface

ATR | Actor

Type : Tex t - Image /
Picture » Audio/ Voice -
Video

CM | Coda Module

B 12 : SHMEHBEFEYLAERT » B
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342 S HMEHE ATHE R FE 3

¥ BI12 9 DAG #3) » AR B~ 17 enE 2 B2 JFE s > AP B
DAG # % % ~ ik % H(Multiple Trees Structure) = 3% fs 45 » 322 = 14l @
FI(Link-List) & A# T4 B4 k¢ g B ~ & ghadp iz (2B % (Dependency
Relationship) - 5 7 f&3.* if » A& Ajpr 7 8" ki 7 5 BHEHE

cF ANPE 2 DAG ¥ eh& gl R4 0 0 L4 ITEMdata % 7 o
ITEMdata £_p 2 & g W S oo P8 n ¥ l? ¢ 735885 ~ 23 - %%
R Z G e H B S akr SN 0 B Y & 8%5.(ID) & DAG ¢ v F
Hri— g LT L PR YR 0 o e LEVEL £ B A Y e gt B K
He g & SCOJIF A4 ~H R EwH - $ikc NEXT L5k -
P4 & (7 LEVEL 4pf)ch™ - &8k > OUTdata B 2@ 45 3]~ - 14 & (LEVEL+1)
ddedhe 8L o AR Y ¢ ITEMdata ¥ 24 » g B TR AL 2 E
B113 4 ¢ ITEMdata 2 #+ (Constructor) & ;% s #5245 o

1  class ITEMdata

2 A

3 String ITEM;

4 String ID;

5 int LEVEL;

6 boolean VERIFICATIONTflag; // verification flag
7 ITEMdata NEXT;  // next node

8 ITEMdata OUTdata; // output level node

9

10 ITEMdata(String ITEMin,String IDin,int LEVELin)
11 {

12 ITEM < ITEMin;

13 ID < IDin;

14 LEVEL < LEVELIin;

15 VERIFICATIONflag < false;

16 NEXT < NULL,;

17 OUTdata <— NULL;

18 }

19 }

Bl 13 : 54t & g+ m A

34



B¥ > 2&- B 445 GRAPH ¢ ITEMdata " 74| fi ch #ic it £ B B
DAG 3] cie ~ 8L - GRAPH L7k 3l iE 0 £ 4& 5| i & 88 Fldsdo
GRAPH 5]k 3l B 1 £:84 3] F & &2 ¢ Jld2dn/e» GRAPH L7k 31 B
2 B30 SCO & 2L8 sldzdnfie -+ M5 - B EFH 4% DAG kS § =
BHRSHE o R ARG A B B - B - B E e~ 1) GRAPH ¢ chi i fE
B % - BRE @RS A~ b - K R & 8hdh OUTdata # 7|9 » 37 2 7 £4f
bomood - BASEER S AHER B 5 e Fpt GRAPH @k - %
51 e 7 R4k 2 NULL -

Bt~ ATEBEPE L A0 LEBEFE R 2 B R S BRI 0 K A M AT B
» Fldp RePE R LA By enRE K B %8 LEVEL % - &

§2hen OUTdata 8 7 ¢ 4e » — BAF Bt S BN 5 eniTif gho = 2 L4950
& %#c LEVEL - 1 4- %# PARENTid % GRAPH[LEVEL - 1] e 5| ¢ 4% 3|

<

-~

HQ B 5 TR S L E QS OUTdata ¢ 7]° 23 F L &8 2%
23 o R AT BAR R R AN - BATH B B MH 4 PR B
OUTdata ¢ 7|k o « #0F (i hak 555 B 14 - ¥ < &g OUTdata ¢ 71
PGt B A L CBEEAPLEFE A IRE - BERE A EA
GRAPH ¥ > ﬁ‘ﬁ,? R R DAG 4 5 5 bR B

1 boolean SEARCH(ITEMdata SOURCEitem,String ITEMid)
2 {

3 ITEMdata DATAptr;

4 int FOUND=0;

9 DATAptr < SOURCE->OUTdata;

10 while ( (FOUND == 0) && (DATAptr != NULL) )
11 {

13 if (DATAptr->ID=—=ITEMid)

14 {

15 FOUND=1;

17 }

18 DATAptr < DATAptr.NEXT,

19 }

20 if  (FOUND==1)

22 retun true;

25 else return false;

48 }




PR R PIAF &gkt R 0 B L A ITEMdata 4+
(Constructor) # 4 — A7 & B> £ #-% 447 Wl a0k 4 & Ben B 42 Attribute) i - 4

LLATE B B B ATH B (Tw B 2 B Bed ik R oIS T o

ITEMdata COPY_NEW_ITEM(ITEMdata SOURCEitem)

{
[TEMdata NEWitem=new [TEMdata(null,null,0);

NEWitem.ID <= SOURCEitem.ID;
NEWitem.LEVEL <= SOURCEitem.LEVEL;
NEWitem.NEXT < SOURCEitem.NEXT;

1

2

3

4

5 NEWitem.ITEM < SOURCEitem.ITEM;

6

7

8

9 NEWitem.OUTdata <— SOURCEitem.OUTdata;

10
11 return NEWitem;
12}
B 15 : @A &gy 2

Ltk DAG #i = 2§ bk Ripaim b2 0 B A R H AP DAG ¢ i
FowRTAgRE s EdsIa BE 2 - BL RS GRAPH L7
¢ pLAR>FIT S j&ﬁ/}‘?% SRLE AR ke V- BE AT E RIS
¢h OUTdata # 7| (4o % ot & 8.4 & 2 @ & # 5| GRAPH % — K 1 &
(GRAPHI[0]) RIF1 5 i F R 8911274 F BAF B | R & 2en OUTdata 2 7)) - i&
—RPIEE T RSB - RS B RY 2o T A SR
17 R0 w|d o & ¥ AF lhRTE B NEXT ¢ 744 2.5 NULL> ]t %+ %
SBREBELET - B SRR L E - BRERTRET - B &L
BHFE 2T R A IE F o i hETH & BLI AL B B T > 8116 -

‘4‘»“

et T L
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SPFFEE
U TR

T RA AT ]

Y

y
AL
ST

v

FE|C aey
fv OUTdata I3l

851 OUTdata {13
i‘l‘_‘r\lm?jﬂ_‘d‘: S

HEE A
NE] 2 A

Elfj OUTdata E—f-'l,]-rh

T

B 16 : 4v » #7523 GRAPH /42

7T 11§ 12 1 SNEL ~ NLS1 ~ NLS2 ~ NLS3 % w % & 212 & 4 »~ GRAPH
.2 TR T LT EUE Y SO
(=) A4k

GRAPH % i % 51?"#?} & NULL > 4@ 17 #7571 -
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GRAPH

null

B 17 : GRAPH &g~ 4%k it o & Bl
(=) %> SNE1 &2

GRAPH[O] ;}‘F]ré’ SNEl 51%3&. ’ _Qr’]:'gllg ,5,_%7—]_‘ o

step1: ADD SHE1

GRAPH

01234
LLT T gl

SHE1

HEXT il
oUTdata T hull

B 18 : 4vr SNE1L 3] GRAPH sk fi ¢ & Bl

(=) 4 » NLSL &2k
GRAPH[1] 47+ NLS1 & 2> & 2 474 NLS1 & 3 — 37 22 i !

4
=y
~

8¢ 7|7 SNE1 v OUTdata ® 7| > 4cRB]19 #77F o

step 2 : ADD HLS1

GRAPH
0|1(2(3|4
LLL hun
|
SHET HLS1
HEXT +—null HEXT :|_
OUTdata OUTdata — hull

- 1
HLS51

HEXT |
OUTdata :|- null

B 19 : 4~ NLS1 ¥ GRAPH sk it 7+ & M
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() 4~ NLS2 &2
NLS1 2 NEXT 4p+ NLS2 &g & 2458 NLS2 + 3 - BAT& ga-H @

A

3R &ge 7 SNEL 7 OUTdata 8 7| &= » 4oBl20 #77% o

step 3 : ADD HLS2

GRAPH
0|1(2|3|4
LLL hun
|
SHE HLE1 HLS?
HEXT  |+—null HEXT 1 [ HEXT 1
OUTdata oUTdata T— hull OUTdata T hull
1]
HLS1 HLS?
HEXT 1 [ HEXT

OUTdata T— null OUTdata 11 null

B 20 : %~ NLS2 *| GRAPH ok is 7+ & Bl

() 4~ NLS3 &2
NLS2 2 NEXT #;% NLS3 &8 » & 7 45§l NLS3 & 3 - AT g#-2 i
HF|Q §8Le 5)eh SNEL ¢ OUTdata # 5] & 4 » 4oB21 #r7 -
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step 4: ADD HL33

GRAPH
0(1|12|3(4
LLL pun
| HLS3
SHE1 HLS1 HLS?
HEXT  {null HEXT __|_ HEXT —r HEXT 1
OUTdata OUTdata T hull OUTdata T hull OUTdata 1 hull
HLS3
HLS1 HLS?
HEXT 1 [ HEXT 1 HEXT il
OUTdata T hull OUTdata T hull OUTdata T hull

B 21 : 4c» NLS3 #| GRAPH e fii 57 . ]

F122 22 = 12 GRAPH 5 it » Bhend bk S Al w s - H9 % 7
7P| % 8 7| L 2% GRAPH ¥y %ehg sl ppk £7 ¢ § §m68 s 5B} $ 8
g 7|72 5K 4 e NULL) - RI#AT4e » 508 BLE 245 €% GRAPH < % 9 7
F|% 26 7|54 GRAPH wfmt #mhe 5| > pl4b& ot § 8¢ 7]¢ 272 § 1 &
oo 4 LB BRI T F AR o R RS Bk x D] S B E PPk 2 .
5 28 FU% 46 FURI L@ 2= KDL E gk OUTdata # 71 f87 o sl e o i

F_

@ ARE 2 ] B Y R § AT DR A B RS B AT

o RIE S B5 MR R 6 R AR B R i RA T Y B i

>

b
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O 00 3 O L AW

A A A B~ D D D DB B W LW LWL L L L L LW RN RN RN NN NN NN s e e e e e
0 3 OB WD = O 000NN O 000N R WD = O N0 00N R WD = O

ITEMdata ADD(String ITEM,String ITEMid,String PARENTid,int LEVEL)
{
ITEMdata SAMEdata = null,PREdata = null,DATAptr = GRAPH[LEVEL],NEWdata,OUTptr;
FOUND < false;
HASsame < false;
NEWdata < new ITEMdata(ITEM,ITEMid,LEVEL);
if  (DATAptr = null)
GRAPH[LEVEL] = NEWdata;
else {
while ((HASsame == false)&&DATAptr != null)
{
PREdata <— DATAptr;
if (DATAptr.ID == ITEMid)
{
HASsame < true;
SAMEdata <— DATAptr;
}
DATAptr <— DATAptr.NEXT;
}
if  (HASsame == true)
{
NEWdata <— NEWdata.COPY_NEW_ITEM(SAMEdata);
NEWdata.NEXT < null;
}
else PREdata.NEXT <—«NEWdata;
}
if (HASsame == false) NEWdata < NEWdata.COPY NEW_ITEM(NEWdata);
if (LEVEL != 0)
{
DATAptr = (LEVEL==LEVELactor)-?-GRAPH[LEVEL-2] : GRAPH[LEVEL-1];
while ((FOUND == false) && (DATAptr != null))
{
if (DATAptr.ID == PARENTid)
{
OUTptr <— DATAptr.OUTdata;
if  (OUTptr == null)
DATAptr.OUTdata <— NEWdata;
else {
while (OUTptr.NEXT != null) OUTptr < OUTptr.NEXT;
OUTptr .NEXT < NEWdata;
}
FOUND < true;

}
DATAptr <— DATAptr.NEXT;

}
return NEWdata;

(=

e
N+

B 22 : 4~ #7427 GRAPH /&

3
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41 5T S @EE1LE

SEES MR HBFRET S A PR REF > AL REY PRET
(Web based) e v/ g > FH4 B 7 2 f T E (Browser) 3 iTR 7 0 %
R E R (Internet) d@de A ;3o 50 R A BB o F B {Hehfk? F e
Fedlas 4, A kAt r A e # (Client — Server) > 4r®23 #77 -

+

Client-Server I
Application Apache JDBC T MysaL
server F— Soryver
.
JAYA T ISP Diatabasze

Wireless

Internet g
| | | =

HTML HTML HTML —" \

Client A Client B NCOTU £ # é,

GEM 35,
WiMazx

Client T&TE support

B 23 : MVMS i susp s T ]

%2 (Client) @ ¥ Lip 4 Lot ] 2] fexh > A S50 R 22 17
PR B (Server) Pl E - SR A AR BR G > A AL P A PIRE
w2 F,g*ﬁlj%ﬁd TCP/IP s e > A AR AT P BETH o d & =24

4 o
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BRI R AL BERIREL - £ d RIRESD &4 R UTH T
feo g m‘mr%ﬁé B ALPER A TR SR (JAVAJDBC) i F R
AR A AETARM T oS Bil AL R LTS BENE R F
il S R FI24 SR o

Client

Wab Browser

Table f Graph f Report | User Interface Level
{ Error Handle

Operation System Fresentation Manager
Lewel

HTML / Java Script Middleware Level

Apache Server Weh Server Server Manager Level
JAVA  Class Application Frogrammer
Interface Level
JDEC Driver Lewvel
Database Server Table | View Database Level
File / Document Fhysical Level
Server

Bl 24 : MVMS s F 4 @ ET & F

2 Al e d R S ¥ &% 50 (Multimedia Quality Control System ,MQCS)
WA e 77T AR ES

F# 1 (Requirement Management)
F S AICH 0R R R AL FAFLF RLAEAL R
? LR & (Specification Integrated) :
fé SRR LT B R U] e S o
(3) ‘56% 7 ¢ 2 (Verification Management) :
BT MR A FE R - R
(4) Fezeg 22 (Validation Management) :

D) 7
A

(2) £
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RS BMEHAS B LT R &

(5) ¥ ©# ¢ = (Documentation Management) * # i; o
FBEFE IS L3 kA2 BFEREERSF LN B DERES KT E
42 ¥R i o

MVMS & 507 1B & 5] 5 SR Sch 50 3 92 % ® o125 757 » i@ 0 5 4
18 f%«tﬁﬂ«?? I A ALHREIET O et 3 N Bk Al efeiad g 30
WL RS A L F o

. M S ltimedi
Fequirement Multimedia g;lié;nsiér?
Management verification
cvstemn Manadgement
Y Management System
i | System

™ | v

MQCS
Multimedia Quality
Control Svystem

/ ™~

specification Document
Introducted Management
system System

B 25: &7 5 MEH ST E R i

A AR B RS EERE RS > SR OB 1 L5 1 H R (Open
Source) B4 1 B 54 5 g i*% TR AT g - R T gk (PR
B oo RRAANRAS T I 4 R %ﬁaﬁf&ﬂﬂ:#ﬁ& (Cable modem) ~ Zbdtfidici=
#* 2w g2 (Asymmetric Digital Subscriber Line ,ADSL) -~ -k & 4 & (Optical Fiber) >
# zsﬂ@ﬁ;] 0L Pldom R S e 7 N (Wireless Notebook Computer) ~ % 4 B iz
e4 12 (Personal Digital Assistant ,PDA) & H s (vé i 255 % 5 > PR L A R

HEIT I T N S
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RTR B WP o

B RE
o iME®1E: JAVAIDK15014
o fEF}FEZ . JAVA/JSP/HTML

PR B
o (T¥ %% :Linux T 5
o ExtiPJRE : Apache Tomcat 5.5
o FTHMEBME MySQLS5.0

L

e

o T¥ k4L : Linux T 5 - Microsoft Windows 95 1+ o
o 7 FfE :Firefox1.0 2t ~ Microsoft Internet Explorer 4.0 2+ o

42 MVMS i sutedk

£

MVMS s 5% 53 & A 5 B /0 S d I AgL+ & 53 304 > 4o§|26 F

ﬁ: °
(Database
SPEC Control
Process System
System
MVMS Flow
Multimedia Verification Control
khr'u-1anag:|ernEﬂt System System
Lecture
Process
System ( UTILITY
Control
L System

Bl 26 : MVMS s ie% 4
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KT fnp F AL M SR ST (TH A JR AR

o RHEE R E B o P AT

1.
2.
3.

.C”.U"-h.‘-*’!\’!*

BB bk A E AanieR R o R RS N o
KM @ B EE AR 12 LHE AR ipikb ko
FaHE 0 MEF SCO H B righayg oM e - B+H~ -

PoAIRGE S h A Rl ) TR FEI AR TR R R T 2 25
‘%E%‘l/f@ﬂ\au# 1E XML > g E e o 3 A AT

AL AR
TR R EE ifth PR 5 SLehRTa Bl LAT S AR R AR ITASL
o ARRE  RESREAGEE A F A RETESN -
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