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A Quality Control System of Multimedia Content Creation Based on
Requirement Management Process Area of CMMI

Student : Chin-Cheng Chang Advisor : Dr. Deng-Jyi Chen

Degree Program of Computer Science
National Chiao Tung University

Abstract

The Multimedia courseware with the constituents of Content and Software are obligated not
only to fulfill SCORM standard, but fundamental theory of Software Engineering as well as
International standards of quality assurance. Along with high-quality requirement, creating
low-cost and high-efficiency products are thesmajor topics for long in the field of Multimedia

Learning Content Creation.

This research is to establish a MLCs Quality Control System on the basis of Requirement
Management in Software Engineering “and flow management of CMMI Capability Level 2
(Managed). The system could review and manage the Multimedia learning process flow and
content in terms of structure, scenatio, Ul, source material and script per initial requirements.
Moreover, the documents such as requirement, design content, source material, creation of
learning content and Interactive script could been managed and generated automatically. Any
inconsistency between initial requirements and output content in the creation process would
also be detected and corrected by MQCS which ensures the outputproducts meeting the initial

requirement and specification.

At last, a practical case was demonstrated for the feasibility and the adaptability of the
MQCS.The result showed that the MQCS provides an effective method to have the creation
process of multimedia learning content under control and hence, raising the quality of output
products.

Keywords: Capability Maturity Model Integrated (CMMI), Requirement Management,

Process Control, Multimedia Courseware,e-Learning.
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2.1 SCORM

SCORM #_d % Rurc/r& WiF %% 4 ADL £ #3+ 3 (Advanced Distributed
Learning Initiative ) #r3& & > % & B H B B RpF ~ @& * —‘g 22 IMS ( Global Learning
Consortium) ~ AICC (Aviation Industry CBT Committee) ~ IEEE % %% it crfa é 8 i »
LRREEFMER B ARHEE Y S S5 EaFd - 23 B g
FENEEE2 - RV RE T EAFRY T BRI HBF P RigER B -
B R A T S KR A AT RS Y T S BV EE bl oo B A
LR AR Y FRBAPERR I FEEAT PR STV REEY TR H
2 B d ADL e 4o R W E 3 RPH 7 I UBFT > T EATRE Re 35V - K
HouftEw @R Eey gheang ¥ 5 orfTes o

The “A™ in
ADL =

-

.

Sharable Content Assembled in To provide learning
CObjects from across the real-time, on- and assistance
World Wide Web demand anytime, anvwhere

B2 : ADLe~ 458 B
(Source : ADL SCORM 2004 Overview)



SCORM e i & el 5 ¢

1. Accessibility : % 334+ » T KA e 3 Bxgg';gg ETRCI

2. Adaptability : i 2 > 7 2 x5 8 ¥ m§ VR RS AEEY N o

3. Affordability © ¥ f #1 > H4erc g 2 & ) > ,,ga CHHBE RS LA o

4. Durability @ @t A > ¥ U BB H N 370 A FEFTEY W E BT

5. Interoperability : ¥ jrid 4+ » HE L2 & & AT R OB F & ,L,L—»Ei KET S o
6. Reusability : €45 * > &2 P * A RKEFE » v UEP L EKEAE o

SCORM#i37 443 & ¢ 7 1 b % F & #-3] (Content Aggregation Model > CAM) £ 44 {5
23 (Run-Time Environment » RTE) % & 380> » % 5 3% 7 2 B & Jahifs o

2.1.1 Content Aggregation Model

N EEEHANCAM)AE 0 driefy it 7 5 - BE Y 2 48 (Learning Content) ¥ ¥ 4&
HiAePRiGBHRAES - BVREZEY TR Py gL DB L H T Y
FRE® i & %[1][2] - SCORM CAM: .z = & : Content Model -~ Metadata ™
Content Packaging -

1. Content Model

% 1 SCORME ¥ ~ 2 ehph ZHAIERFE M Fehgip e 1k e z 7 UT =4

g ¥ # & 1 Asset ~ SCO ~ Content Organization -

(1) Asset: E¥F i fArdmiE 2o P 2 flmKE 24 AT F/HEPIULIR > 4
FF 2 F B R RRD VLS AT AL Asset LT B £ 0 de
B3 -

/ Asset Assat
JavaScnpt ME3
Functions Audio
Assel
WAV Audio
Asset
HTML
Asset Fragment Asse
IPEG XML
Image Document
Asnset
Wwab
Page —— A t
Asset CIF
Flash

Image
Object

B3 : Assets & & A
(Source : ADL, 2004)



(2) Sharable Content Object (SCO) : SCO& - B & ¥ ¢ =T é: a# 7%k# (Run-Time
Environment » RTE) #fit # B chh A E ¥ A2 > 5 EAF Y 1T 52 Forigif
RE Fihead o Eix B4 5 - BSCOMAL R - - B SCO %k AT

Azt F AR F X F O FREFLFLELEANELLB SCO > 417 a4
p?ﬁ@ﬁﬁyﬁﬁﬁﬁam%%ﬂéﬂ’””“Diﬁﬁ@w&& PETF
TR EY TR G e 0w [3][4][5] -

o

SCOs must Initialize and Terminate

Sharable Content Ob]ect (SCO) communication with an LMS. The list
below details the SCO provided

/‘ ( | functionality:
T \ Asset +  Find the LMS Provided API

1 JavaScript : HTML ““\.\ Instance

\\Fantmns// Fragment ~.]* Use the API Instance to Initialize
— L SCO Communication with the LMS

*  Optionally use the API Instance to

o w:\?iitdio Get and Set Values
Acset / '”\\‘ / * Use the API Instance to Terminate
sse v ;
f Asset \ Communication with the LMS
IPEG ] \ /

(3) Content Organization

image '\\Flasl" Objey

B4 +Sharable Content-Object 4 &)
(Source = ADL, 2004)

FRBAIPHAA L HBEY AP0 - BYARSE ME
REFFFE Do A - BRUYPM FhGiE ¢ 77 #BSCON Asset »
hF Y E A e pop s (Content Organization) #-#ctt % 12 Sk el A 1284 &
TP RY ki - BAded s B2 Badphifs > 4oB5 #77 o Content
Organization #_d Asset SCOs &=3 p (ltem) > & B Itemi* £ - BE ¥ F#
P VR A - BEAR - BHCE S - ¥ 3E - F] 5 Content Organization £ 3% &% %
KPFR R g - EREPFIREFFHA RN IR EERIREAD Y - &
WOREPNF VARG - BERM > A EH s OREPFRERF > T HFEFD
- BEH e FI A HERS KRB DFHEET UL KM 2 KT RV
G SRITR G RN BV AL 0 etk HSCORM A HxEXRFHé¥dk
HEREPN FE G g ~ sl (Flexibility)2 £ 4 & * |2 (Reusability)

57 L



| Content Aggregation
—~

¥

g 1'\ ™

LY

¢ 1 AV ™
Organization
| .~ Resource
—{_Ttem ] " (Asset) _
“Resource ™
Asset
L [Teem ~{Asset) -
~ Resource ™,
“Resource ~_(Assel) .~
& &

| Content Organization |
\'.

“Resource ™, Resource
ey D Cassen

“E‘é?;ﬁ“
L N ol )
\ $ )
Activities | I Resources
,"@5 : Content Organlzatlon
(Souﬁx+4u9L 20b4)
2. Metadata K
SCORM %% 7 IEEE LTSC,?:F_?%E #1%_% fhiLearning Object Metadata (LOM) &% > %
it ez fEContent Model 4 &) T &% 7 fg it 2 0 RGP AT URE bR EE A

K H0F ST LA 2 _ﬁ;;{,ﬁ;é * oo ¥ bR F e 450 - B E A (imsmanifestxml) o &
# it Az % 4 (Content Structure) - @it Meta-data 2 siXML#h% » 2.5 1 EE Y §
L LW GRARPE o R BB RS DR T s Rdh o i i g4t Meta-data
SR T Y F R RET IUH L BHALT R G e E AR » U FHK
& Jp e

3. Content Packaging

ARE R T REY FTRBR KR ¢ ERN B IR P hEt R k- BRE
mﬁf1\’@5”*ﬁﬂfiﬂkm§?i“iﬁﬁw’?iﬁéﬁ%&—%ﬂﬁ
PIF > o7 11 {3 f B St § FILT 40 ~ ATEE 23 EFIL I hp ho B
Content Packaging #£4 ™ > — B PIF 3 imsmanifest.xml 4§ % 46 #77 °



Content Package— Manifest

Meta-data

. : Organizations
Manifest File v ks

(Imsmanifest. xmil) —t— Resources

{sub)Manifest(s)

Physical Files

(The actual Content, Madia,
Assessment, and other file)

Bl6 : Content Packaging %4 B
(Source: ADL, 2004 )

2.1.2 Run-Time Environment

SCORM # {7 8 % 5 (RTE) (e g R TR B N Y § 32 % %8 (LMS) &
B wHFE RGP ORI NBFE T L2 B S x RE R kB
& ¥ F & ¥ #zData Model - SCORM RTE .+ 4y 47 Sharable Content Objects (SCOs)
AR E 2 v e i API (Application Programming Interface ) 2 Data Model % &2
T ;i - SCORMRTE % a7 % 7

Learning Management System (LMS)

LMS Server
4 A

Server Side

Client Side

Data — 1y
Model

Launch

Bl7: RTE R
(Source : ADL, 2004)



22 HHWEF

SURFCH 0 KB THE 2 THA A B R EAE R TS G s
FraTHE 2 TR 20 B v R R e AT H%  SF T & SCORM
IR R T R en S A gCH S S TR ST SRR B iR - SCORM i i
BB B21E LM G AR S g e T S S v R

~

LR T AR 0 TR A - BFREEERIRAMOLE AR
LR ENE SO AT S Ao PR P AT R o R AT
7 F_ i 1 4z (Software Engineering ) # § A4F 3 ¢ ch— 35 £ & $F 45K AT ‘iﬁ%ﬁmﬁé@i ’
SR Y N RNPEr R A b ]‘\iﬁﬁ*””—’”%ﬁdigm@ LR R

A
F
EA R RS TR A ST F AR F R[] -

9

-

¥ A TEEe 77 (Availability) ~ gzt (Correctness) ~ ¥ %
(Reliability ) ~ {+5 (Performance) ~ % & % (Friendliness) -~ ¥ £ * 4+ (Reusability) -~
¥ # 4 14 ( Transferability )~ % 2> 4.( Safety )~ ip]:& t+( Testability ) ~ ¥ & #& 14 ( Verifiability ) ~
‘w3t (Maintainability) ™~ 2 # ¢ =+ (Manageability) % - 1SO 8402-1986 = & #i %8 &
Fie 7 A&KSRBEFHfeFEDER N2 AR s FRfed Ko B EFFF e 7
»e 4 (efficiency ) ~ { =z {+ ( flexibility)) ~ & > ( integrity)) ~ 3 & |+
( interoperability ) ~ ¥ (a4 (maintainability ) {=+ &4+ (protability ) - 1d53¢ 7 o5
FHESPELZ > 7 P TGP ARD i 2 i g fo PR kB A
iRl E{edry B REFWATD N FEAAR P SR R ET R Hle R
AMKREHEFSTEESANFEWASS B o5 E S0P o™ UERPCEHRHEA K
TR A B FE R g kM (Consistency ) ~ R U HHE R S AU KR F I
R reE o
Pa SR lirane Tl Rt 3 R A A BEE - B
H_E R4 1§ B 23t A2 (MIT Open Course Ware)[6] » ¥ — B 8 = & & R 3t <
# Open University[7] = MIT B 2t scAr 2. 5 488 # ik e > w» ~ 32 i 4.5 PDF ~ PPT
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ﬂ Hihe e (8 B )i dric 4 R & e RO iR [10] o A 1991 £ 4CMMs 14

Ble* 33 5 ¥R RF Lhe 50 A1 a2 SR 2 B L

22 A2 & (Integrated Process & Product Development) % #i-5¢ o 22000 & & & ficdd 1
BRI LN AR FEE E4A 540 L ENCMMIVLIO0 5> »82002 &
fer ZhiTEEEE A SvlD ke 22006 £8 1 g A CMMI V12N > i Fag %4 >
M-ape Bl £ REFRLIEPD FEFLRY B BEBRE S Z2HEIA
B o 2006 & = % nCMMI-DEV % E # ;% (CMMI-Development) ~ 2007 & 11 * % % e»
CMMI-ACQ # BEtic; (CMMI-Acquisition) » 12 2 & 4 2408 B ¥ aRFAH o 0 £ & et
ROLEZEEHRBEFTHE S AFE HFHZRBE L vy B4 > nED
nt2e% o CMMI-DEV 3 B 550 o s B & R4 0L 4 RAEHEY »  hs 0 e
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CMM 5 7% 64 FE &
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INCOSE SECAM
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Software CMM EIA 731 SECM Integrated Product
v2, draft C (1997) (1998) Development CMIM
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| v1.02 (2000)
| v1.1 (2002)

CMMI for Development

— v1.2 (2006) -
CMMI for Acquisition | «— —| CMMI for Services

v1.2 (2007) v1.2 (2007)

Bl 9wt FREFS FEDFL
(Sorece : CMMI for Development Version 1.2)
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B BT FF R ko ML LRI e RPfre FF AR N

F

o

(3) B3 eni i I HEmitE R e R LAY o LR e a Y he o

-

TRARAR R BT AR B BN 2 H OB RS Ar Bl EgT o

AR AR | | |

RELE o8 se Rl e
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(Source : CMMI for Development Version 1.2)
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S ed R i fim—, RERHBEFDE R ?%’«-J“\tt% x4 &1
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N

SG1 ¢ ®3F & (Manage Requirements)
FRZR IR TFZREERFFIEIIFARFZ LR o

SP 1.1 By f%# % F-(Obtain an Understanding of Requirements)
LR N R N C R S

% ek 25 (Obtain Commitment to-Requirements)
IR S A R S

SP 1.3 ¢ =% &% { (Manage Requirements-Changes)

,;p,
=M -
EEEREFHEFET RO Lo

SP 1.4 &z 7 fengf e i =4 (Maintain Bidirectional Traceability of Requirements)
AT RZ2 LR E 21 T ESF e R o

SP 15 R = & %1 {787 f2 e % B (Identify Inconsistencies between Project Work and
Requirements)
VST T ENLY S cE RN ES

SEI -4t % +¢ 32 (REQM)3% ! 7 3 B](Context Diagram)+4e§] 14 #775 [10] > & r4 g s & 78
g2 BB L o
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SG1:Manage Requirements

SP1.1 SP1.5

Obtain an -—- Identify _
Understanding |«———— Requirements Inconsistencies
of Between Project
Requirements Work an

Reqmits

S$P1.2 SP1.4

Obtain SP1.3 Maintain
Commitment Manage Bidirectional
to Requirements Traceability of
Requirements Changes Requirements

B114 7 Kp LI ARAR B TR B R
(Source: Introduction to CMMI > SEI)
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(Source: A3 AR

2. L g K
MQCS i sz 2bs g 2% #& 7 Client-Server 284 ~ 5 % o & b i * ~ Web-based
GG IR AR A B FFREFP ok 5o

4 5: MQCS s sezbs o b2 K4

e T R fa it |
Web-based B P AR EBER
A TS A R AR
User &2 EAenm VENEEUR CEBEEMGAZE R S
Py oARERER
v v T 5 % (Windows ~ UNIX ~ Linux...) |k 327 444
& =% B F R |Open Source TR
ZK : http://tw.zkoss.org/
Java : http://java.sun.com/j2se/1.5.0/docs/api/

(Source: A3 E12)
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1 5 M st ek Rz -

2. PF{FKE N TR A4 ’%r’ﬂ\(Storyboard)

3. 1345 4 B4 A (Storyboard) s I PR PR R 2 R A 46 (User
Interface) -

4. 1345 A gL%r (Storyboard) st~ F Sed gt - F 2 % K 4 & (User Interface)
NFE O RFEHTFAIEMERFR (G F B B E BT 5 E)

5. B % g F i A RIEL B > {245 4 &%~ (Storyboard) syl B F o0 K- F SR S
d-f 2 & A& (User Interface) 2 % + > & & - 2 S S K o

i
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