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The Design and Implementation of a Document Generator

for the Multimedia Learning Content Creation

Student : Shih-Wen Chen Advisor : Dr. Deng-Jyi Chen

Degree Program of Computer Science
National Chiao Tung University

ABSTRACT

By development of technology information and internet, the application and demand of
the multimedia learning contents (MLCs) are growing up. How to create MLCs with higher
quality becomes an important-issue. In this research, we-focus on the study of managing the
quality issues of the MLCs. development process and use the methodology of software
engineering to control the ML/Cs development process.

In the software engineering arca, we can present the work products of software by
documentation during the software development-and maintenance process. MLCs consist of
various media files, such as text, image, audio, video and animation, so the documents of the
MLCs development process should support displaying all kinds of media files to assist the
developers in understanding the design and development process of MLCs.

This research proposed a document generator for the MLCs creation, which can collect
all kind of information on the MLCs development process and provide a mechanism for
tracing work products on documents. We also implemented the PPQA process area of CMMI
and established a quality evaluation model to manage the quality of the MLCs development
process. Finally, we use a lecture to demonstrate that the proposed document generator and

quality management method can be applied to the MLCs development process.

Keywords: Multimedia Learning Contents (MLCs), Software Engineering,

Document Generator, Quality Management
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PPQA ( Process and Product Quality Assurance ) ;i #8Af 3 e P e B>t B 5 S f &2

BIAR R FEARE AR 1 1T A & o PPQA R ARAR T U FE li‘ﬁ‘%kmf{fk‘i
FEa e mw@}ﬁ 18] » H&F 2 P B B 73 F40T ¢
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SG 1 %k o6 mfer 1 (f4 5
( Objectively Evaluate Processes and Work Products )

SP 1.1 %Ly 36 inst

( Objectively Evaluate Processes )
SP12 % BE =% 1 i & 58 JR7%
( Objectively Evaluate Work Products and Services )

SG2 # &% pLehif %4
( Provide Objective Insight )

SP2.1 A3 2 i 2 B JLenfg i 2
( Communicate and Ensure Resolution of Noncompliance Issues )

SP2.2 i = ek
( Establish Records )
F- BHITPHREIEPFIRE2HRDEST TR ZEE  H0 L kol E
ﬁi‘;@‘ii%%?ﬂa&miiﬁﬁ~~5'»—‘:’3'§1F'IP Tk E B o Bl 7 B R %ﬁd JfF]
A& 5 _nggjhj—a - B PR iEE Y B

TAEF R AR (criteria) hgEf i A2 1

PI—]: me ﬁim %
FoBEFIPEEEBRNT T EAREGE REY EHE LA PR EiRE
TIHME R4 H 01 fRA ) TE EA T A iR AT A &;—W?Fﬁ'—m,pfrv’lﬁfﬁ% gl
§g?w$%§§ﬁtﬁﬁ?
ug

@B (Context Diagram) P|4c®] 6 #7177 - AIRBE B Y 7

PPQA - fi}"? ‘TR B
NEFTrFISEE L FA SRR TR o Bk | Palst
AU IS SR A

i**;.,q,_
m R SR A

A
¥HE B 2 BB AN R R AR 2
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Objectively Evaluate Processes and Work Products

r
1
|
1 Objectively
1

Objectively Evaluate
Evaluate Work
Work I Processes Products
& Services

Products

1

l M N SN SR S B S B S S S . S . . . e . -_— -
- 'I/"'PEﬁdEﬁajEcEVE insight ) |

Communicate
and Ensure
Resolution of
Non-compliance
Issues

Establish
Records

Bl 6 PPQA Context Diagram
7o kR Mike Phillips, 2004 [19]

2.3 SCORM

] o ¢4 & SCORM - #eng PR 2 25 F £ % (Reusable) ~ % P~ (Accessible)
v @t * (Durable )~ ¥ 3 * (Interoperable)~ ¥ .if * / (‘Adaptable ) £2 573+ ( Affordable )
S [2[6] o

ADL #/] 2_ SCORM & # 4 % CAM ( Content Aggregation Model ) ~ RTE ( Run-Time
Environment) £2 SN (Sequencing and Navigation) *#[1]< # ¢ » CAM 4 i# © SCORM
NERAl e At d A < & 7 E 4 (Asset)~ SCO (Sharable Content Object ) ~ 7%

#: (Activities) ~ f % 2% (Content Organization) £ p % 5 & (Content Aggregation ) »
Yol T Ao oo
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Content Aggregaton

[

v

Content Organization

-------- » <organization> .| <resource>

b = <item> { : -;I <resource> i
.............. | v :

ties

Activi

] L
L | <item> i : sresource> |

L <item> N

] - \
[Srem — »
> i v
! » ,
-y \
7 u ¥ _T/
- o
H' |
- o

Bl 7 Conceptual Hlustration of a Content Aggregation
TR &R - ADL, 2009 [20]

El S
* RTE #2 LMS (Learning Management System ) i& {7 &3 o

@
#AE
-~
H

13

Bt BT o R E Y Tk (learning resource) 4 % £ SCO “rla s o
353 ?/@&%j&ﬁjt‘ig\; e fi ’ 'C/' {Il 3L J_ﬁdm‘k_]_'gfl (medla) ) V'J’;IL"Q —:“ g]
£.SCORd - Brutehihired, RAFFTUFFHE - FY

dj//)%l"'"?l




Z S EMH ST R

AATEY AL S HREH RS2 S0 X R S B B S ik
Witz &~ SR ERE ST =6 -

3.1 gliese ¢
PRSI 24 A > IR B B 47 5 (Software Process) — 4k ¢ 3 T BB A & grE#
[5]:

(1) #8244 (Software Specification )

(2) #8329 i7 (Software Design and Implementation )
(3) sk Fri (Software Validation )

(4) k8% E (Software Evolution )

fdek AR F A 0 F MR g 4 #3348 (MLCs Process Life Cycle,
MPLC) » ¥ &~ 5 3kA2 3 » 8 S Az sl ivd) ~ RlRR R 2 Faradd
A rEE[6] > 4B 8 7ot

Requirements

Definition Software Design Implementation Tasﬁng

FREAH ES=E R IR ES=8 S AREE REGRY

P A A Ul 2z 3t
(RD) (DM) (un

B8 JHMEHEFL FEH

b f R R ITEREY BN RPN RRBAEFEH R LE - BRI R

() FAaaE~I /RKEPFET (RD)
RHEKTD - KEH PO KERBEEE R @ RAK IS EING g
V%% Th S EMEHDRERKER F

o
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(2) FAARAI D H ~yrh ks (DM)
W SR H A BN A > P SR H N FE A E PR B AR
A TRERFE8F > U2 E - BIFER T BRI

(3) Az iy HF ULz (UD)
KPSl EHRY g6 ¢ g5 - BABFAZNT IR 25 %
FEPE - BRAOFIEE B E - R AT N

(4) FAaA Y FHEAT (MM)
RSB AR T EUTIER Y DM EH S ST B B
O S TR R R

(5) FHAWiEdH HHEiF (CM)
5B A AN B 1 R S SR R RS A Y S
MRy Ulay AL F8l T 5 8kt -
B SR FH L B AR Y AL BT (2 BRI B e 4 (Structure) s ¥ A 2

(SCO) ~ %~ 4t (Scene) ~ Jjl e &—(Seript) ~ & * % 45 (Ul) 22§ B (Actor) %%
¥ f
At HEGRACcB 9 oo

Structure }7 SCO }7 Scene —{ Script Actor
ul

B9 K~ RE

AL TRER SRR R R 2 G E LRI R 0 AP R AR
f#é E SCO itz s AHEF B AR CULRP 2 22 HFESEK
ﬁ$%%§ﬂﬁ@ﬁéﬁ’Uﬁﬁiiﬁé%%ﬁﬁW%@ﬁﬂmgﬂ’%$2Wﬁ°
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ek A e 4 1A > i
v H LA FaEd P E P
HKE P FR | Structure | FAREHC | 2 F X W R ES (e B Ik
(RD) B FH SR ¢ 5 &
FEFMo
SCO SCO# it~ it |23 fhitE - &R HSCO E
¥ FRER -
H 2 mrA k3t | Scene AR R | 2 F fwit# - B SCOFY Fihah
(DM) g
Script iR B | 2 F fo b= - fﬁﬁﬁﬁ”/}ﬂﬁ“'@”
co & R RIFEIR
JIT o TR @ e RO e
HF Ul %3 | Ul Ul = 2 2 F itE® - BA&OULIZP
(UD) w7 Fooe FRAREETRR
HFAWMEFTA -
2T Actor ZHgHE < 3 FIN B R R e F
(MM) (= F) IR TR R
F iy > F o AL G AR R Y DR P
(@) ik R T
FRE vF > RIS i F e s A= gl
€] 4 WRFR
F o v RIS vk e s S Oy
(2%) g WE T
3 HiHE v F s FA SRR R hds g
(#%) L R
K@ iF MLC M= A R i Yy S Bt R Y BT
(CM) o F;"’u%“mﬁflﬁ—*‘”?fﬁ
Bt e W TEAR Y hE - B R A AR RApIo T LR RD (FA &
s g pk e A B ITiEARY 22 B FAFAp &M %o 4B 10 fTT o @ %ﬁ“
d 2 2R E (relation) duE = > ¥ L FE» ER ISR M A TER? HFN > T

FTRis g Ba TASRA#H -
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Fail
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\
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Wl Rk ER
PRSER - BRESRGMFIF SEAR T EEUTER PFP1FAS

diph F o F e (T4 BRIFae P TPass ) sk fs - B EF R P SRR 0
T4 i TFail | dykf o Pt Sk B2 8 Syt enp B paig ¢ o 303

1 it A 2 Z
e ARG BY A RRFFRO 22N VAR SE BT TR RS
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J s

BV RE L NSRS Ak 0 T AR - TR BHp o AP TR
Pamrr%_‘f# Rl MR EE - BLFASF DS TR TRFHEFBD
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*  Pass
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W12 S FkER—HmEig @

(2) SCO 45 it =

SCO # it + i &3

SCO hp 7 45 it L&
Fl4c ] 13 47 o
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- FREOEFRE ARTRE
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RER 2 Ee 7 SCORY Fhas &N 3
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PEFEAFRERELTEY L0 FRARLE
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PRUE | (NBEH ) RRARE
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" Audit ' Pass
W$mﬂ 1@1& '
@@%ﬁw
N A
\““‘-.________ e
\\-\‘-\‘-‘__ = T
Bl 15 & fk G Bl — ikt e @
(5) Ul#p = &
UlLwp ~ # e 2 a8n Ul XN F o FPFLE 5 - BHF o
AR AL RGO T IR AT S ST
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6) 2HFHE (= F)

7% P E (2F) ¢ g FFATAFPPFLEFTRA-R>F 78
REAR O MEERDS AT R X FERARAT GOSN
B R i BlAe R 17 977 -

> Audit ———— * Pass

BT S TRER- % HE (2 3)

(7N #HidE (RY)
7% 1 E (RS d2RAFEFTR > FPFLEFRT - BRT R D
TREM R EROFNETRE X FEENELT H TR H
SR R B4 18 0 o
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% E 5 AR

FI18 &FRER—2HFE (R)

®) ZHFHE (%5)
‘% FE (B0 e g Ba @i g P LEmRr- BRI RHFD
hP Ao uaﬁ,%zm"v N R TAEE T R R A O
38 —W?ﬂ*&«@&r@ 19975 »

B19 SFRiam-—2H+E (83)
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B2l SFRER-—2HFE (#%)

(11) it = % 4
K= fhe g lrzsadm i Bl FPFL &80 5 - BRYME
S FEl o R e B A AR 5 o T F R AT G Bk R
RAE > R s BlHe R 22 #7or e

— —_— e
s e
A Hik Rz ~
__——  Audit » Pass
_—

\“\\‘_‘ TN
T 1% 5 A%

B22 &k ER -k R
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3.3 r'r'?rr"t‘ 3

BT M RM AR TR AR Bk o kBRI (Lecture) ~ B3

F# £ (Phase) ~ ® i¥i§42 % # (Document) £238 p (Item) » B g i B 735 o A
’ff{’l‘ﬂlmr‘r?ﬁg"‘i“%‘&z‘ ERC MR pl 3 -F)»mr'r'?ﬁ’ m & R -Fxmr'r'?ﬁ‘«kd % Iy fxm%ﬂ
iTigfg = 2 mr‘r’?ﬁ”l’)"‘ ke B R o BRI F BF - BRFREGSI T D5
Fo@Agflivigas @ BB 5P EH &6 % Z ARl F 23 475 -

Level O: Lecture

Level 1: Phase

Level 2: Document

Level 3: Item

B 23 & RHAIR

A

PR M s A ETRE AR Y 0 T %‘ﬁ-‘d TAZ AR P AT DS

child
SA — Z| IS'

n

(D)

1 . C(nauditfl) If aSS,
Spem =1 bass (2)
0 otherwise.

B4 d 3 Level 0 & Level 2 ih# - %Fﬂ‘!«éﬁr' Faficb it 25 S Bheng 54 i
Ft g FERFRFIEEOETE MTEY (1) ABEF &R L hTaE
TAF L EE B B A i o

Ak ltem BIFd (2) ABEFRFA B B G (C) 2@ 430
12 fF (OSC1§1)°d*~“Itemm‘"%‘%\ N i L R R Sk
Fl1A s PREE S XF s Tl R F GBI ET RE s
Fadce blde 5 &8 BBk T 5 08 %—:‘%13’3@%1‘*m1tem Byle 5%
S FP A LB hltem PR i 75 0.8 4 o

l
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] b nr“?,"l%%'d LT Gk B g R BN A

GET-SCORE(A)

1  if Ahas child

2 then score[A] < average score of completed child nodes
3 else if pass

4 then score[A] « score of audit result

5 else score[A] < 0

6  return score[A]

% 217 Lecture chgn B A fcz 16 0 RIF M * it on 2 > d & 2 A d AR
F R RIER SR AM A TR AP DS o FFRDS AL RRBIF AR LA L B
CENETABDERER BT L RS M RH LY  WEFETLAEBE,FR D
SHAMEH  EP AR LI BHEN PRI E BB L RAEFIWE > FHIP
En i MR R RAEVHT - BEBDEF A8 25 Item Kook o BfS
Rt 8 e S A S B Lecture g G gng s BB T I0E 0 T L FERIOS T A B

d 3R - R A Altem oy HicE 7 Ak 0 Flt Gt i Ttem K sih R F A
39:55 —4,\111 lFé /,F (ﬁ;:ﬂ F‘m;ﬂ}& 4 )Bxlqn,,?ﬁ’ggtj\,g F"ﬁim;}kﬁ %ﬁ_ﬁ“{% 2 7
btttz FFeng 8 4.

S SRR R & : %*ﬁﬂiéﬁ—%ﬁ?’rﬁﬁﬂ I R RCEE

4

~ 7
Rlod 2= SR TS B PR Y AR e en - [T BT B LR
rglr'r'?ﬁ?t“p— GREE 2N A pﬁ‘?l"r?r'?"r EJ HUFE E e T
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GET-CRITERION(A, type)

1

2
3
4

if type # Item

then criterion[A] < GET-SCORE(A)

else criterion[A] < workload (number of item/man-day) of A
return criterion[A]

GET-CANDIDATE-LIST(lecture_list, criterion)

O 0 9 N L B W N~

—_
[e)

11

candidate_list < NIL
e «— default error coefficient (0 <e < 1)
if lecture_list # NIL
while candidate_list=NIL ande <1
lower « criterion - (1 —e)
upper « criterion - (1 +e)
for each lecture in lecture_list
if evaluation of lecture between lower and upper
add lecture to candidate_list
e—2-e
return candidate_list

PREDICT-SCORE(L)

1
2
3
4
5
6
7
8
9

10
11
12
13

lecture_list < list of completed lectures
i<—0
whilei<3
for each node at level[i]
if node[L] is completed
criterion < GET-CRITERION(node[L], NIL)
lecture_list «— GET-CANDIDATE-LIST(lecture_list, criterion)
for each node at level[2]
if node[L] is completed
criterion «— GET-CRITERION(node[L], Item)
lecture_list «— GET-CANDIDATE-LIST(lecture_list, criterion)
predict_score < average score of lectures in lecture_list
return predict_score
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41 FHRMRH ST R A

M RM & F B 415 5t (MLCs Quality Control System, MQCS ) Jfﬁ 7SR K
BB AR T ] > RdsRPen i st ¢ 7 MDE (MLCs Dependency
Editor ) ~ MCD ( MLCs Change Detector ) ~ MDID ( MLCs Inconsistent Detector )
Files/Documents Management Module ¥2 MAT ( Multimedia Editor/Multimedia Authoring
Tool ) #i ke [2]

2 {5 et g Bl 4e » JiAzdr ¥ (Process Control ) ~ 27 ( Verification ) ¥2 MDG (MLCs
Directed Graph) SRE 0 S B R A S B et B T AT P e T[21](22][23] - A AR
TRER TR A EHAFERG 242 4 (Document Generator ) » I it — #
3R ﬂ?—*“'?ﬁa‘%bfﬁﬁ\w?? T B el S SR W ITEARY R
FORE DGR SRR A - R o Bt SRR b TR Ak S RE O H e ) 24

o o

Document

Process Control Verification MDG
Generator

I?iﬁ fTe. — Eﬁ

B 24 SHMEHSTEH R

0 B SRR R T S8 SRR T AL S B R e
ﬁ“"iﬁ’**@fiﬁ?‘ggﬁf'ﬂﬁ* BRI H iRy & k851 Fd SpF e 5B
BREARNF KPR EHBE  KH A LBERH S 5 Ba v T fix
%$¢ﬁuzwm£EXﬁm;%ﬁkﬁo
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* G e
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e EALEFREAGNT DG R R b RH ORISR £ 0 oS4t
M ETF 4k seh @ e pag i

(1) 448 5 5AH & 45
S FH O ITERY Bepa R ADY FFRL Y RFRET LB
PRA F ook o B Y RN IR G Jgdn L S St AR
Fondhas & AL TR PR Y F TR SMEH L RE K
R e & o

o g g N PRI AR AR B B M T 0 o A
MRS £ S %?ﬁ%‘ﬁ VLS B LT B AR B B R K
Eal A

(3) + @ F A S U R
dove A BaOF AR S RcH S ]k sl 6 e i
g BN RREEAR T RS GMEM OB F R @ LR
BN R RS A RRBATR T RN TR A A #] 173§
AR
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4) ﬁe?] 5'1“” =
BOGRRY ET ULy B R SY
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422 FFER
d AR 2B F iF CMMI 22 PPQA JRARAR & >
95 PPQA imA2AR B T A B TP B F TN 2 p\

Ty Lenis 4] o Fl
g (vend g -

:@“’3&

(1) % gt: (Objectively )
SEEPFET D i g B (QA Team) HiE R (TR 2 & k3™

A R O R R R R PR SR LA A S
1;\5 bbi ;ﬂ"& ﬁ?ﬁ*; /L»m‘_—-;"}?»;}](/m’ T#$§§1E‘.f’fFIi o

solution )

(Project Manager, PM ) R« 27 4545 — i 58 1P 384k 1 f2 04
FERLATH IR AL HBOFI e 2 i8> £ R Fp BRE(F

(2) f3i--= % (Re
S i
FiE o TP A

F o

(3) &4+ (Log)
TERE R A S & ,%%’d BT TR LA RE Y 1 L Bs
Bfes sc il B i A24] o Fl BB S g RO E T T TPV URE R
TR E AW ITEARY 2R A AT o

423 # % % 6|
g R RS R W ey A R

Flt e
BEIHMBERS RE BRSNS T BT SRR ﬁﬂ?ﬂﬁé
oA At A o P& 5] PPQA R E TR EDHF LI R Td BF B F

TR ER DT o A Bk

ﬁffﬁa‘\.—‘%%‘r SFEILE - B Fpﬁgg;rs’ﬁ #HD #—Fi%i; y 1%
fueni@ * % G| B (Use Case Diagram ) R4 25 #757

31



-~ ™ P
() o asMER E;ﬁi?
\I/ __,--"'/ - /- \\

PP TRE MR
$5mm e Kkgffff//ﬁ“wm__

TTEMEH Il )
5 AR

BERME - B % O|PP E

@Q#rET> RSB ETRED
SR TR R PR S R g AR E -
T EGOFM o UERETE - Y B af bkiﬂq%‘fiﬁ

TORBETED Fh Y kA o

LRI ITER
R EFETERRE T

(3) K&~ =M
G ETER kB ITEAEY 2 Fap Rl ko E 22 B2 BT
Mo F kA A TiEe EpE Few AR TR T Y B EC

(4) KL i
}%“ﬂﬁ% KL HMEH ST il as it &30 8 % 240
A ¢ E- SRR AP T RRGE S X F g% o

(5) & 2 FH TR

LAEREHKHORARTR ¢ FRHLE KM IR KM PET
Moo AR - > SRR R R % o

32



(6) + Tk 5 RIS
BEAAR R SEMEHOBEIRE RA LB LBREREOTRS S
WA * -

(7) H 2 g
ExSRaRE BT AT AL ol iFERY E o BT kB 22
P enBf B T3 0 d (7 2 3 g

(8) 4 7

g
‘W;
B
P} d

IS BAERH B R S TR S G S Al Kb el
e

) Frv
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(10) 1 4%
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(11) AR & B 47 2
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43 x4

ik

43.1 B#EREB

4 SLENB B TR B Ao B 26 AT o

-
E [ Browser
=l | "HTTP
Tomcat
HTML / JSP / Serviet
& ZK
2
=
= Struts Framework
DAO
5
=
=
8
Bl 26 ,fi YTk B B
d%&&ﬁ%iﬁgﬂﬁ,ﬁwﬁuw%ﬁﬁﬂﬁﬁ}ﬁ%%’ﬁﬁﬁﬁﬁﬁ?u

IREBATERE 0 TZLF 7 I3 EHM-

ARt ANz P2 Tomcat i 2 Web Container 1 #% & PR7* » ¥ F (¥ Struts
Framework > 12 i% i MVC (Model-View-Control ) e73& 35 o7V 3% 2k shenfaziif o ¥ ¢k >
w4 e &% ZK > 12 Ajax (Asynchronous JavaScript and XML ) #fieec 4
[AE: B ehinh DS

FALE &R MySQL iF 5 TR > 115 i 3 AL 5 B4 % (Data Access Object, DAO )
HEpEEHEEo

BB A Seni B s B 52 2 F 4 B (Document Generator ) ~ < i+ if il 41
(Document Tracing Mechanism ) ~ & & # 2 ( Quality Management ) ~ & & 3%z #%
(Quality Evaluation Module ) £ & 5 4% 2 (Reporting) > 4§ 27 #775 o
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EI z‘ Document Tracing

Document Generator _
Mechanism

5 ||
USER —‘ MQCS-DG :I' Reporting

Quality Evaluation
Module

Quality Management

B 27 x4t

‘\

L% L)

& B e G T

(1

2)

3)

“4)

)

v 2 & 4 ® (Document Generator )
kR EHZ D ERNET a2 F > 2 4 HTML (HyperText Markup
Language ) ¥2 PDF (Portable. Document Format) et (TR E o0

ﬁi;}jﬁm%;\ﬁ—ﬁ—vli, {4}. ﬂ;lﬁv—gl,mﬂs '\ﬁ%]j:ﬁ’flﬁ—qlio

< i 3¢ Bids 4] (Document Tracing Mechanism )
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#/7 What is on the Mat? /7

What is on the mat, mat, mat?
The cat is on the mat, mat, mat.

C-A-TI
What is on the cat, cat, cat?
The rat is on the cat, cat, cat.
R-A-TI ;
What is on the rat, rat, rat?
The hat is on the rat, rat, rat. [~#
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H-A-TI F %
The cat, cat, C-A-T. ;i\i. T -
oA Z
The rat, rat, R-A-T, '
The hat, hat, H-A-T.
Are all on the mMat! @ = -_':’(T;;m
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