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A Problem-Approach-based Software Knowledge
Classification System
Student: Tzu-Wang, Hsieh ~ Advisor: Chyan-Goei, Chung

Department of Computer Science and Information Engineering
College of Electrical Engineering and Computer Science
National Chiao-Tung University

Abstract

It is well convinced that software industry is highly knowledge- and labor-
intensive. During software development process, software developers usually search
for technical knowledge to shorten the development time and improve the software
quality. However, technical knowledge doesn’t have good indexing keyword
definition to stand for its main.point. It will cause.poor accuracy and efficiency of
knowledge query. Consequently, lit’s the obstacle toward productivity of software
development.

Most popular knowledge “classification techniques are Taxonomy, Faceted
classification, Case-based reasoning, and, Ontology. Among these techniques,
Taxonomy is too simple to be effective. Faceted classification is too complicated
when the amount of knowledge increases, it’s also difficult to define good facet for
software knowledge. Case-based reasoning lacks classification structure for
knowledge domain. Ontology uses its model to describe knowledge, but there is no
relationship between knowledge. Since above techniques is not designed for software
knowledge, applying to software knowledge management has drawbacks.

We find that the purpose of technical knowledge is to propose an approach to an
issue. Hence, technical knowledge could be represented by its category, issue,
approach and technique. With this representation, it’s very easy to construct the
relationship between knowledge. Accordingly, this thesis proposed a problem-
approach-based software knowledge classification system. This system classify
knowledge domain with hierarchy structure. Leaf-node categories have issues.
Technical knowledge proposes approach to each issue, and uses certain techniques.
Then we can represent technical knowledge effectively, and increase the accuracy and
efficiency of software knowledge query. To prove the feasibility, we also implement a

prototype system.
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This thesis proposed new classification of technical knowledge keywords. It
allows user to query technical knowledge by its category, issue, approach or

techniques. Therefore, this classification technique is more useful than others.
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Faceted Classification 7 d & & chf 2 45 S. R. Ranganathan »* 1930 & %
P s B A G & (clearly defined) ~ = 2 3 % (mutually exclusive) % =
5 8 (collectively exhaustive) #hirzbi 48 ~ i ke (7 4 #7[8] » H 4 d F 3R
S A SR R LB A B R 3 % BN LB A AR PR AT

3 — i Facet » #f o Facet ¥ M A3 3| & » % - A% - /| & #7if ¢ Taxonomy

ﬁ;P- 1:# %ég] ?%T’Fﬁ»ﬁ&—?ﬁjﬁi\: ’_&ri%i*é"ﬂﬁpiio

Faceted Classification i 1960 & 12 kAR £ & % > d W HLOHFEG F A

S FARIEF AL BT RARRE o Bdr R A3 * Taxonomy 2E fﬁm# LB

204 fH % 21 %%4c » 7 Faceted Classification 57§ 4 "‘f TR AR A R
Bher TACIEF R L AF L OREE T R i o gt 3 B ARE Y Dl

¥ ¥ 72 (London Classification_of Business Studies) [17]£ 2 # 1 42 (Unified
Classification for the Construction Industry ) [18] % % e Af 38 o 38 * & gt o 3 12

+ % F 4= KM-Connection[19] %" /& ¥tk * 3 Faceted Classification fa i H / #f 2

o Bt ABRY NG e S0 A& AR BB AR AR B

‘.ﬂy
LS,2)

| gF o

TR & G AeERE Y i g p BT AR il o R

Faceted Classification $ * % & & e 353 & > isnjiiriﬁ:]‘%‘u? AN R (4o
ZiF e FD >~ AR (B S FM) R e A5 0 i FacetMap[20] ¥ ,T* K3

4T m# 5] %= Fpx * Faceted Classification 4 #f » A3EF Ao 4cB 2-4 %77 -

Browse Varietal EID'IHH Regiu

Bed Wit (171, Whabs Wines (140, Bubbbe (47, Fzk Erench (0, Gt (1, [Rabians (), Hewr Zealand (1, Cither Burcmean (T,
Wigies (31, Diegesrt Fortifind Wines (4] fag E‘g:*l [, Sooth Asesess (4, Soagish (15, USA 50
Browse Price

Blaspuins veder $30(737, Too shelfiover $10001 1

St your own Prce: from ko J

Bl 2-4 Faceted Classification %5; -1
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You've selected these headings
> Any Varietal > Red Wines

Browse Region
French (1), Italian (45), Other Eusopesn (4)
South Amencan(T), USA (118)

]

Browse Varietal
Babera (17), Cabemet Ssuwignon (27), Cabemet/Meslot Blend (12), Chaanti (2), Meslot
|, Petite Sirah (16), Pmot Now (), Sengrovese (20), Zmfandel (2

Browse Price
Barguns under §20 (67), Top shelf (over $100) ()

Set your uwnPnce’ﬁemI !,ul EI

B 2-5 Faceted Classiﬁcation%&-]-Z
BEFRr —‘F*f’\?' VRSV 2 7\‘1?,‘] %Fﬁ » 53 USA RV {F4c-B 2-6:

[ Start over | Browse a different demo ]

Vou've selected these headings:

= Any Varietsl > Red Wines

> The World > USA
Browse Varietal Browse Region
Barbera (3), Cabemet Ssuvienon (16), Cabemet/Merlot Blend (16), Merlot (17), Petste Sirah (16), Pinot| Californian (93), Oregon (%)
Wit (200, Sengiovese (1), Zinfandel (19) Washington (16)
Browse Price

Bargains under §20 (40), Top shelf (over $100) (4)

et your own Price: froml to El

B 2-6 Faceted Classification %fa -3

APUD T GHA A ERL TR Aok EEHE R FT LG

Tt E# o B4eE # Top shelf sippg » 7 @ 4cl] 2-7 2 5% ¢

13



Tou've selected these headings:

= Any Varietal > Red Wines
= The World > USA

= Any Price = $100 through $1000

Erowse Varietal Browse Region
Cabemnet Baavignon (1), CabermetTderlot Blend Pinot Noir (1) Californian (), Orezon (1), Washington 717

Browse Price

Set your owa Price: fram ta Ser

Tou've narrowed your sezrch down to these 4 results:

Avrchery Summet 1999 Archery Summit Estate Pinot Hoir
Constant 1997 Diamond hountain Vineyard
Andrew Will 1998 Sorella1.5L1)

Atalon 1997 M auntain Essate Cabernet Sauvignon

Bl 2-7 Faceted Classification # .5 %

Faceted Classification » 7 &3 < # #£35% > £ 5 XFML (the eXchangable
Faceted Metadata Language)[21] > M #34%¢ * XML ¥ Facet :& (745 i > ;7 F e

frr;"g\‘)i Vi % 1L (E‘— Facet e77% :I'ﬁ'

-

2.2.3 Case-based Reasoning

Case-based Reasoning ( ™ & # # CBR) #_d Roger Schank *74 #1[22] > — P
WA S T fRAAI R BIRE RBOET %2 FY AT T ARG &
# 117 theory of dynamic memory > m CBR e 4 9 & 1| # i [ enig sk &k f34-37
SARRL 0 TERGE LB SR (Case) ¢ HF L P oW R ATEAP 10 0 R R

B

-~

Ne

PR e AR B SR g ek R FEY o A e

X

P2

R o B¢ f g - & L H 5 Analogy-based Reasoning[23] > 2 Bl * EAR & e

(S5 KRB 3T o CBR e d]4c @] 2 -8 #77

14



LRy e E———— -— ,".'.":;.-'ﬁ'ﬂ
U w demripsions of problems solved proviousdy ":-u-
O = ared polntions = Ratrieval sarches for the
case wuh S mol mealar
B = arw mlation rrndring from adeprarion of Beved solaion.
B _*

.n* oo et it

B 2-8 Case-based Reasoning -3

$HHRE 0§ ATER ALY

% Frensrdh o CBR a9 %1?]

Confirmed Suggested
Solution Solution

Bl 2-9 Case-based Reasoning i #2 [B]
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CBR * 1% it % &) (Case ) I ¥ * 945 & #8> - 4L 5 Dynamic memory

model » ¥ — fafL 5 Category & exemplar model o # § #-% bl f & & — B i 7 7
R E b e

(Episode) &8 T4 % I ek 51 24 ehig » 2l @

fEEBER X BT L Bl4cR 2-10:

GEMERALIZED BPISODE 1

TS The momms partof a generalized
episod e contain absiact ganeml
indarmation that characiedizg th
{mwnmd Esadoray [

L\

v:]lN.Z h ubaai

= | -::lsc!}

GENERALIZED EFSO0E 2

PN o of cases 1, 2. 4
imdgal indexd [
ﬂillﬂ "‘hFL- \r;iLﬁ
di ol o

Bl 2- 10 Dynamlc mMEemory. model - % B

Category & exemplar model P &ip & &) ¢ 2‘15 M ¥4 (Feature) » 3 #— 1t 3
t & & %55 (Category ) @ T #F W ¥ £ i&- H & 47d = & #§ (Exemplar)
- BBl T LA S B R T RS R AR o § ATIR B
PR RS ES N AR TRE T KRR AT RS

%
SN wvul - P

gk o BT RBlACE 2-11:

| Featura-1 ] | Fc_balure-’zl I Faatt_lre-ﬁl | Featurs-4 | | Feature-5

strongly prototypical weakly prolotypical

exsmplar

dif ferencs (fealure-1 featiune-4)

Exemplar-1

difference (leature-2)

Bl 2-11 Category & exemplar model 7+ ]
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5

@32 ERTE K o 1% CBR i@ 74 g 1[25] 0 @ o > CBR & Jf i
BRI A IR L T2 oa P BRI AT 2R A AR B
CBR i Stif il » Flpt = Mg 8% b g P i LR AL Bldoie™

EAREH ~:;I;;¢§'—g€%fr:§ﬁ » AL AT FEAN - AT E P o

2.2.4 Ontology

Ontology #iT# k2L ¥ B pT 7 A48 @l g~ A 147 E ~ p 2R3
JES TENAR F S A L E 7 B* o #73) Ontology fadgAfl it Tk - B £ i cha

325N a8 B H AR 0 M e e & [26]

¥ ¢ ¢ Ontology & * 4= WordNet[27] - KIF(Knowledge Interchange
Format)[28] ~ Ontolingua[29] ~ On-To-Knowledge[30] % - J&* Zrgg ™ b » #
AR P R BRI e R 25 0 Ontology Model k4 it o ol @ SRl 4T
HoF o F Ao ¥ £ On-To-Knowledge = &) » v 7 L H#-2 22724715 45
B2 29 T e R A 0 Wk HIE Ontology 2 i F I A 3BT o

SR E MRS AR WD K7 i a B 0 i o 0F PG

)

» A gkd B Taxonomy sk » sgdpfie— LT KPP FHFTPME T cnirah o

On-To-Knowledge 7%¢ ﬁ}%]&r}%] 2-12 #F51 ©

17



ROL

CintoShare

ROF Ferref ..
Spectacle

OntoEdit ]"—'-.

Sesame

OIL-Core

[DntoWrapper ] [ OntoExiract ]

Data
Repository
(external)

A y
+ Jk ¥¥ > OntoEdit £ 4% '—”*4’\—"’%@- L o 1‘ ;’Dntology 14 & > @ OntoExtract

P E_F R ARIE S ehaoake L 2 ** OntoWrapper

O ehs? (2P~ H Ontology ¢ iz Ontology 5 7F Giva@ i v » &

* OntoShare 3 & * ‘ﬁ BEWF o L BAMAEFTIE T A 5L -

On-To-Knowledge 3t~ i#:% fﬁ_ 1 3 wen Ontology 4 it 0 4oiiE (title)

& (summary) (F% < ARMIEL R E > A FXL BHEH L3 s comail £ F
Y A f P

mARMIEL S VY A% N kil o B R BB 2-13 fro
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o= “John Smith™
> P "john.smithg@bt.com

- Dpel{instance)
— Property

“RDF Twtorial. Piarre-Antoine Champin

"RDF tutorial”

=

Gl o X DT I R N R I A Y ARE T

FEW B b a2 P s > BB BRE G

Taxonomy

Taxonomy #_E F 5 51 % chfi e & 2p 2 > L o3 E ap g 7\'}& ’
Taxonomy T ehiciiid £ B A 0 4 R PR R T AR 45 o o SRR A AT
W E 0 Tt AR R F RS G i e B G LY S i
%’K:}ﬁé’* Taxonomy K fa s #F > @ fhpt2 B d 304k 2 R chA FgER] - Flpt LG 7%
2 AR S ot b s Taxonomy R R FEHE R H o ag b 4k £ s o T
H - 5 v > @ Taxonomy #r ¥ it R4 2> w87 A8 o d 3R 4

HARA S P Padlaoms w2 F v @y
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PRt P PHE & e R AL B 2 g g

A Aom )3 %o Taxonomy 4 #fi% 40 ACM A #f % 5t (ACM

computing classification system )% & 2¥ 5 3% 51 & #1{¢ * &reh Open directory
pI'OjGCt Ef- ’ —-— #J‘F’Kq,\l}\l }é] ES | ) ]E ﬁj\%ﬁfr 2 IEAF] m;?, ;\-F'KB ;‘11 B i{- s _—:lé:l_

AT TR K R AR R TR R T i L R B R

RIS Al e WAS: ;Tmlﬁ_ﬂh v GldeiT £ K A g B o0 Internet 0 E & fm A EE T iy

i g

VI 7] ensg 9] L Internet - WWW — Web Programming — Scripting Language
— ASP — Database Connection & §_i% 4t ﬁ* FES R LA E AR RS

g%,&,\&\? ’ I}d]ﬂ'Lfﬁ,f’rmIr’J"A’\tg‘F‘ﬂE*#ﬁ 7\5;7)"t o
Faceted Classification

Faceted Classification - raha 8 £ & L 382 o d B » 3 & BN F

T_eA E 2 f# vfe i BB M o fAvadenhl (h3ad ¥+ > Faceted Classification

i b IR T R AR Al A T R L R X R B e F R
AN LB 38 H% 2k 4penoit - i3 Faceted Classification

‘FK R PEE IR 5 b ¢k s Faceted Classification 707 ;%4p % 7 8 B> — A B & &

P D B BRES ety Bl 40T chieR o @ LhAf fech Facet B4 7 H & fiv

WE RS oy 82285 XFML (the eXchangable Faceted Metadata Language)# it
PR s d A7 A AT i Facet 2 o0 FlptArilR gk P v R

¥R o g th s F keng ¥ f‘ * ,, % P > Faceted Classification » ¢ fﬁ fﬁ

e ipfR ﬂ &5 F Ao { 4 FEE > & Faceted Classification * 73 £ -

—_

o

SRglg ) R R T I S
Case-based Reasoning

Case-based Reasoning (12 ™ fj i CBR) &1 * i A58 Kk f2 47700 42 -

Flb o AR R ePHCA] 0 B3 £ R B E Y B % (lesson-learned ) » * ki

20



5 AL R L2 E o sk CBR & f #4038 (7 3 dmenr 3 0 10 5 & B A o

4y

HIEEETRIE ﬁ’!fr"%"‘f;"ﬁu& Bty RS R BE Y - - & 2%k 6| (Case)
% 2% (Solution )» F]p* A rab AR iE AR 2L FIEL Y fLpF> R 2005 P2 p B 14 o
SEHT R R Pk enge R AR 3 B a5 0t eh o d 3 CBR 240 Biehimii

PR A RO Gl R REE i

_\
?\

y

!
(Eé
]
F’_k

LEE S FE LT AR ER D RS o d 0 & B CBR ¥ chik A

AP @Al o P S B SRk A 2 6 (0 BHI R A S

Ontology

Ontology i& * f frgh I b >4 & P i #-Af 38 odh 1 = B 2% <0 Ontology
Model %47 it » 2o @ AR ET HOF T AL - 27 % & Ontology 4y iff ehir
At 2 B ek £ B IR > 822X 1E 1B Ontology, fu it {4 i b H0EF o ek
ERE T B ) P p B el o[ H 2 R AT e L X 2 Ap e
® 124y it ¢ Ontology < 2% & A3 * o A #4% B47E 1R 4 B 2 Ontology ~ 2-

PS4 o AR R R L enfit At s 2 £ A8 i 1 H = > Ontology 82 % iy 3%

ARl AR REFEAPMARE ? R F a5 o TR g 7

o Fprhgr ra e l’§°}3ﬁ%lr'l<+h’|§'*—§3§?’f—’fr';§.)§_ PEA 5 Z HF
Fe ¥ Feng * FRED FerdbE A4 N E D HE A4 Fes o

2

iR REE A op R AR vt ,jj\»ggﬁrpg%\;ﬁgg, E—jgrgﬁ\;é faF rfr,g,}; £37
it 2 T E S | g oo B ARJTE A p BT 0 A 9 B e e
FIewik o d do R B AR S 0 MR AL chir B L R 0 4 A s

TR K b E B L B F R PR

d_F'"’J‘r"EJaumfr"i%'gimjf'zebt’&\iiﬁ”, ‘FK’ﬁ_.?r Y- Eﬁ‘fpé‘ﬂj}i?ﬁ'{
£ 5 VATEME RS 2 DM R AR R E T PR o T A

TR i AL EATES A S j\EQ:_%g,i PUORY R o
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ES . -3 - ’ . 2 IR\ . >
D TR - R BN RPRE
T — '«%—- ‘J"@'\fﬁfr’%&\ Lk\F’ SERLT - B E ’]‘3» Ao\"]t‘? GiEd T rrJ—I‘r'"\Ao\ L“P
BB ABAATAE I S 4 3 R e R T e g R e A o

B e 30 S A ST MBI OR T @ BTG~ HaERE 2 A
ek 0 32 & kip M AR A TR N TR - 22 ) L A # i

TS RE S R o 33 @ RFA PR N DL B RFRF VRIS o

31 HHHATBALF

e RE R e B 2 2 B 'FT SN ARSI i R mﬂ‘?ﬁ » Ry

Q—F
&
T
\rmL
o

SR i Rioe AR REIERE R W LU sk S e U
WEBEAY 77 FL A4 RT WEZF DL F B L LM DRk BB
TEY OHEMRERER S ARG A S L 2D LA
(Software Reuse) kAL » 2t~ HRagic i gl TR 3 enge ) o 200 AR 2 &0
L9 o R ERY A5 il o (Structured Knowledge )

L] o 1T MR R A 4 o

A s TR RN

fu

311 HiEHT A

Piivem > A ? 2AY £ R NG o PR Y T oA e 2 ATORA - AT

SR  FFAGRALfR A R B R ST Bl S B3ty s < ol

=g

o RECAH Y I M B e e A g R A R Y K

Pig BoE 4§ e e

Koo A 2 hp kg o TR A2 D i SRR E PR AT F @

E@aags 2 TREE? 20 F B LE HERER -~ A sk SA

22



BT SR AT B35 o F L) B ¢ FE R R ROLT $RL ok eh
R L TR L iR~ L angf s M@ H b AT e
IR ASLE AT KL R R R B gkt 2 e
RAGT S > 2 HF e LR RS | il g 2 0 iR e 2

JedR R AL L LA R o

R o R RS ETRMED | charil s IR L SR E R p Bl K
Wz R N B A BN H gl TR MR R ik T2 o d 2
P A mp RiE T ?7;7"5 FHHPNF EZBEOBE RIL o m B 2

AL 23 ARARIT 0 - LT RS Rk 5ol

Fabrizio Sebastiani 77’Machine learning in automated text categorization”
[31] > i& B & 32 7 > machine learning &1t 3% 1 e f2;* > @ automated text
categorization P 2_## & pJT cff 48 > RV A G THIntT L300 ey - B L
i3 > % - B @ KA o ¥ - ¥ David F Bacon = Compiler
transformations for high-performarnice computing”[32] » 5 4= % §33 - & AL
FAE LA R HF K % ) § H A& multiprocessors 14 % superscalar
processors #% % 57 compiler optimization i 4 > §1* compiler transformation f#
i @ * 7 dependence analysis /2 % locality & ek f2;4 > zpFo - B 30
HAfRE S F B LR AR AL o 0 BRI N et gk o H
AT EBRIPABLZET § o g2 ih 2 iR AEd 202 R nR S Ft & A0
SE L U # @ 2 > Weiyi Meng ”Building efficient and effective
metasearch engines”[33]- {4k F i 5 fiigh 24§ 22 ihmetasearch
engine » 'F" PAHBE N fEE S PRI LN B@R A E R
* 4 Jin Jing «7”Client-server computing in mobile environments”[34] » 4% 7 4=
RELH - ROAT O WA AP dint L3P R R AT 0 R A E - B4R

( Client-server computing ) # 24-f2;2 > @ e h #h° JZenP 4 > H & 4 5 {3t



2 ¥reni|+ 0 4e Steffen Heinz <9”°Burst tries: a fast, efficient data structure for
string keys”[35] » i&f efe N oL+ L+ F R+ i tfort L3 0 2 H
¥ ie € WMk v ¥t text database ¥ ¢fistring data structure R AL 0 @ 4%

217 Burst tries # & f#;2 o * 4c Chang H. and Iyengar S. S 7’Efficient algorithms

=

- >

to globally balance a binary search tree”[36] » 2% &_% P +totd @+ L3 > @ &
LR iR 2R AWMy Ol s B AHm Y B EFREh WY I DA
Binary search tree ® =7improve worst case & 4% » # * 7 sequential balancing &
parallel balancing =f%/% -

d Ptk o VOB IR T iRAE g 2H LA eEiE o d N RED T

LT ASEAL RET R - BEAT AN A R A TS AL

#4873 i (ambiguous) 15 2 3 5 ih 2 AHRAESRILF B B R T # RILnR ALY
R AnfRZ o PN HRY K AS o EsmR LG RPN F A R HEALT R G
507 o BT ALE 2] e o

BT R - PR TR M IR L Rl i
Bm - BT RRCEATY LR P MEEF 2 Ly MR I dogt 4
Frptenit F F JeAp g G e ¥ L IEEE 9 TS RO EMET TR DA DR
pl> 3¢ 7105 - B Keyword List # (5% &0 8 > B 2R FHH* T 5|~ B

EF W R FFATOMEFRRESIEEE $4 25 o TR 4ot Bi4ETF (0 AL

FACR AR 0 4o S0 @Y K BBy BT PR T LT R A R
P E ARG PR EMAET S R T R R R RER B BT Bl
AR SRS RS RS SR SR EY TARYE

Fabrizio Sebastiani 77’Machine learning in automated text categorization” »
Thwmv P &7 = BAM4F P Machine learning ~ text categorization ~ text
classification » @ text categorization ¥ text classification 2 F &_F & F » &4k (M
5

3 1% f§ H 0 text categorization £_F* 4% > @ machine learning &_f#/% > 3

24



e

machine learning #7i& * m;b‘:ﬁffihﬁ EEMeEx 8 ¥ - K David F Bacon
e7’Compiler transformations for high-performance computing” » B 2 & 7 # %
e B 4+ F ¢ compilation ~ dependence analysis ~ locality ~ multiprocessors ~

optimization - parallelism ~ superscalar processors * > i M4 F ¢ » 3

[

(parallelism ~ superscalar processors ~ multiprocessors ) _f* § 145 38 > F = F_F
4% (compilation ~ optimization ) > § = P| ¥ ;% & * kv (dependence analysis -
locality )» & i& * 'g B35 superscalar s/ 520 2 F A 35 Ilie—- B 0 B35 dependence
analysis 504 5 > » ¥ i 35 Plieg— A 0 B4 compiler optimization 17 2 0 & F 4t
Hrle-h LERERFFPEIHE AT R LARPHET T K R
2 o = 4 Steffen Heinz <57”°Burst tries: a fast, efficient data structure for string
keys”» %_#& 7 Binary trees - splay trees ~ string data structures ~ text databases - tries
vocabulary accumulation ¥ B 4EF > It B Ut B4R T G L B ARE 0 G o R
Wo g EARE 2 EY DPUNR B RAE A R Y F I R B Y
gL 4 o B E Tz 3l et oibde JinJing #7°Client-server computing in
mobile environments” 1 > ¥ & 2L Z caldéE 5 application adaptation ~ cache
invalidation ~ caching ~ client/server ~ data dissemination - disconnected operation -
mobile applications ~ mobile client/server ~ mobile computing & % » %0 7 & 242

FRIHNFRTELMET 2RI HET IR DA

Pho b g TR E S | o RHBEH P 5 LA - s

RN D RN F oA B BEAS FTV R EY Mg A

b

o4

T P AT B E AP T R eET S R w8 Qr’réﬁ’,'fé%yrﬁ“%yrﬁi
ESNRNIE - & -
(1) 475 (Domain) : HjiFsh v chb4EF ¢ F 30 A% & & 5 gL 4rahf o

#p W] o bl4om it 0 parallelism ~ superscalar processors ~ multiprocessors

¥

a2
‘?;Zo

25



(2) W 4L (Problem) : 45 e Srih iR od e & AL > %~ - R A4 5 3
¥ 4L (v Traveling Salesman Problem ) 2 § » #-R 4Z > 41 %k 5 Bt

& R ehfRiE o

1 4 oA o a
= ° é'@‘{:{rﬁv'E

Fy

(3) f2i2 (Approach) @ >t 4F Tl 3 > BT i § R ]
PO P AR G AT O RIR Y F R P TR AR R
Wl o Bl A B OB RE £l % Greedy 0 @ ¥ - B £_4! * Dynamic
Programming ° fg,ifunb R SR A AL o 2 G BRES

pnh AL

St
I

(4) $t (Technique ) : — B T 22 v it F3F* 3 Py R R R LR
ARG B Ee R Y F AP fRE T ARE TE Y Py BRI

57 f& 0 &4e it ¢ dependence andlysis ~ locality ~ splay trees % o
Fp o 2 MAEE VT OB 3. A

Domain

Problem

useApproach Use
L ‘Us’g‘~ ~ -~

Technique Technique Technique

Bl 3-1 #H>M&Esx LR

s ARG D TREE S AT A wehe d W HIEh 2 A
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g aen TR R0 TRk % 0 TN R R S TR, 2 T
At & o AR - BT R G o A RAET A TR 2 TR
R Rl o Tiaid ) & TR g T anMaEs d 302 <& 0 A
EXFLF Iy OMET AN FHIBMEZ PR T AN TS
PTRAES | R R R A E e HET  TRAARRE- Ry B

ARR T R R A R ARDfRZ R R P AR ORI S G

[

it~ k5 5

uu i;’g )

)

- Fth T R AL R

oA BT R KRG E P 2 e Bl

a

BIEAPMPN T3 RE ﬁ % » %7 I/ travel salesman problem # &_Steiner tree
problem ¥ B 4£F & 2 ¥ f8 P § %% R AL o & F 4t binary search tree 7 1 & ¢
# ﬁ Mg 'F—] F|% - #% = ¢ * 7 Hibbard's algorithm £ ¥_Knuth's algorithm » {%
o A H AR S 2 o BT iRl EH R B - B T
Bg A RH S A R SR AT B A B R AL A o
NPE RS R i X R R R A AR e A Y
PR AT R ¢ A L oG Bl B Eey A LA

% (well-defined ) shp % » &]4c$t B ;2 (sorting ) <5 bubble sort ~ quick sort ~ insertion

SOYtaff’ﬂ?“—%&@&é——?ijﬁﬁfﬂl*%ﬁ@ N HK o pr A5 PPRReETD

}

FEFHRY Kiiih2 23l Flem HiE ﬁﬁm\iiﬁ’i%%.ﬁl’aéézéw,éfﬂ ie A&
HALIRPFpramamd s A& ahe ¥ R B0 AN H Y AR SRR

fR2 P Hir > (At te i Hh 2 cndg il 2 & 51 g o

£ zowm g T ek 2 & ] 0 Steffen Heinz 59’Burst tries: a fast, efficient data
structure for string keys”# ~ %_#% 7 Binary trees - splay trees - string data
structures ~ text databases - tries ~ vocabulary accumulation % Bl 425 » 2 ] % e

72 text database 4f 3 ¥ ¢ string data structure K 4% > @ & 1) 7 L 5 burst tries %

& 0 MR8 T gplay trees » tries ~ binary trees ~ hash table & Hjr > F]pt S i
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HHEABEFTH 3o 7R2 27 40R 3-2:

Domai‘n text database

Problem N

string data structure
Approach %

burst tries

Technique _____ Technigque —" ¢ —Teemnigte—— Technigue

binary tree splay tree tries hash table

B 3-2 @ M4t 472 # 6] (burst tries)
Fabrizio Sebastiani 77”’Machine learning in automated text categorization”#
< ¥_#% 7 machine learning - text categorization ~ text classification = B k45 > &
THRAOTEF AR ETh®H Y PP E 02 hw v £ 483t information retrieval

e text categorization B 4E 0 #% * 7 machinetlearhing i fF2 > T A B F T3

FE L ¢ train-and-test 14 2 k-fold cross-validation 7 iz #h < 7 % 7 40T R ¢

Domain . . ]
information retrieval

A
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BAEF S SEPFE A * bt e K (Inheritance ) ¥3F % (Use) B fx ki & o

FIpt o b AR A Sg iR gt Jfﬁ4 7R o R E a0 T

Hie v F I dp M e o £ A g o
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FOBMEIL > T UL H B P 2 kAT
(1) & z (Aggregation) : >

(2) % 3. (Realization) : <

(3) #* (Use): @

(4) #-i (Inheritance) @ >

(5) 4p % (Equal): =

(6) B = (Association) : =

(7) %73 (Dependency) : »

(8) #x i (Refine): =

Gopt o AP T OLER BRI MAET kAT - BB Bldod G hb] S o
Steffen Heinz 7’Burst tries: a fast, efficient data structure for string keys” » # p
7 A2 text database 47 3 ¢ f7pstring data structure F* 48> # & 1) 7 fL 5 burst tries
ENfE;E > ML FR;E3E Y T splay trees > tries ~-binary frees ~ hash table & 3 > (& #
TR E A T AT

(database - text database) -

string data structure —
burst tries ©

(splay trees, tries, binary trees, hash table)

P fRi# F:c L ternary search tree e #& ¥ & 7 40T !

(database - text database) -
string data structure —

(burst tries > ternary search tree) ©
(splay trees, tries, binary trees, hash table)

PR L 2 T i N AT 0 40322 & ¢ Banb|+ S, L. Martins, M. G
C. Resende, C. C. Ribeiro, and P. M. Pardalos :7”A parallel hybrid GRASP for the
Steiner tree problem in graphs using a hybrid local search strategy” > © ¥_& 2
graph ¥ Steiner tree problem > #% 1! 7 — B parallel greedy randomized adaptive
search procedure (GRASP) #i i f2/i4> % » FIP ¥ L 7407 !
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graph >
Steiner tree problem
parallel greedy randomized adaptive search ©
(greedy, hybrid local search,
randomized search)

T A R BB 2 VBT 40 3.2.3 & ¢ & Pressman £ Software
Engineering » # ¥ Project Management 3R i» ¥ % 77 4o 3-7> 57 > {428 >

FHS AT RENT

Subjegct
Software Engineering
_ )
Topig !
Project Management
Topic. — = — Topic___ “Tepic = == - _lopic_ _
Project Metrics Risk Management Project Planning Project Scheduling
- " ~
. - 7’ = g
Topic _ _ — ——Topic e Topie | _
Software Scope Project Estimation Make/Buy Decision
--ll"‘-‘q“..'l-.
Approach ___.....-=*APproach .~ Approach.,,
Problem-based Estimation LOC-based Estimation FP-based Estimation

Bl 3-7 3 AB4EF %72 # 5| (software engineering )

FEoT o BERNTE S

software engineering >
project management >
( project metrics, risk management,
project planning -
(software scope, project estimation —
(problem-based estimation,
LOC-based estimation, FP-based estimation)
» make/buy decision)
» project scheduling)
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F2EH 5 %3475 F & % & % & ¢ BNF (Backus-Nauer form) 12 2 gyntax > ¥

%1 lex & yacc & 2 f247 B (parser) » ¥ 58 ehF3 B & {7347 o

TR - fR ) G AR SR R R TS R R
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%J—F}_‘fx ’ BJIV’J"‘-’”A\ IE ™ 5 EY FE/?_EE FIEFE 0 & Tf’&'i‘a 13_@1@*"—1‘? ”F‘g I® % g; o

3.3 EFWRE L7

Ao - FRI A F sk A 2 0 ¢ & Taxonomy - Faceted
Classification ~ Case-based Reasoning ~ Ontology ° iz f& 4 % = 2 H ik gk o
B312 %Y s BRNBESFHRFIE T RELAPKR DS TR - R o

WAgEE e A FREF I RELS T

A Taxonomy &t i

Taxonomy & aHK 74 5 A A hmis 2 > L5 By 5§ o2
2 o Taxonomy i & eho 8g AR R 5 20 bldeF L enfd & L 84 357% (Dewey
decimal classification) » %% — & M A AR L 87 > dop RPE ~F 2 AL ¢
PER P T RRUS e APET LS A H R RE
" g R oEk e Taxonomy & U] 0 ¥ Lend_ ACM 4 5 i %o (ACM computing

classification system) > % — & 2 @48 wiben+ A3 > 4o 48 (Hardware )
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[l ( Computer System Organization ) ~ #c 48 (Software) ~ F# (Data) ~
122 (Theory of Computation ) ~ 3+ & # % ( Mathematics of Computing) % % » #

T At B A blac#ic BT A 4 #2738 o (Programming Techniques ) ~ #c %8

#2 ( Software Engineering ) ~ #2;% 3% 7 (Programming Languages ) ~ ¥ ¥ & %t
(Operating System ) » g A #F1 & = Fle f 5 2 - s 57 P 5 )

SR S i R R g2

Hooasap g as FEAL R > H ¥ o Taxonomy F iy $osia- G 8 o
FoR AR enodt K 5 P dp e A T SRR R R AT Hrot o i
P b F AR Y 5 8 A SN R R i eE e 3 2R Rk .
B ATEE L o~ P Y R A AT R - BRAET g FF S R
W o EY A e fRE B PR R SR AR kA SR AR R i

eng Ao

g T o T RAE - R g oA Bt 0 BER B IR ] L
BBl T A THRAL ) RATMSRML BRI 2 TRPELE AR
P R o SRR R R TRALMEA X RE LA L F 2 e
g s (Class ) @ @HFH 2 o R H HFHAAF P TR/ ET { B 3l o

‘““ﬁﬁ”?i@&%%(mewﬁﬁ%ﬁﬁﬁﬁ%ﬁﬁﬁﬁgﬁmhﬁ’

F_*

;/rrFJ % FF ek B{_\—%’\ ?mﬂ\’?‘ €§mﬁ1+zﬁ.ﬁg’fsﬁf\ 7
P T F HE RN BOE R R R RS TR M e SR e
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R F F B A A
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d bt ¥ 4v o Taxonomy = j# AR EE w4 0 ag > N5 TRRE - 22
FHr L] (Category ) # i » 4% £ 3RAE ~ f32 ~ PFE P EF M @ B
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2 Faceted Classification vt #i

=

Facet Classification £ % ¥ T & ~ R 23 %% R FHE P 3 -

ik

kT Ag B AR TBLAFEF L3 EE2 pd R 3 BT
eA 5E 2R *}# ) “{E%"S”‘ MATHE — B Facet A % o Flpt - B ¥ &3 Foow kA
#8040 IBM #2304 2 v = 2 4 3F (Classification of object-oriented components ) »
,T*u”ﬁ 4% & ;2 (Algorithm )~ & * 4 & ( Application domain )~ =~ i# < |- ( Component

size ) ~ B % & % ( Development standard ) ~ # it ( Function ) ~ § ¥ 3 3

(Implementation language ) % & & 94 #§ o d % Facet #uE &7 WL INR
p guag :

Taxonomy FAF > ¥ Pibeem v ~ FpFAR L 0 F AR L P BT T DA G e o
F] L & 3 &% o Facet 4 5F & b o ¥t jiFh < @ 7 » 2 Facet f 7 AR 3 AR W)
s BV A é;}éézrf%—%’ S IE oA AT T x%ﬁ ~ eRid S ISBN %
e o TG wBERG B "“{ﬁ]%&?%rﬂ i AT B enfy it Flet o o@m A
B A BN 8 - B H o Taxonomy o H 4k Bhdowh A7iE > FoaR € K 4o pF R
ok Eaig e f R o gt iR ARG LA R &4 g 9 0 Facet Classification

%%“%%€”%%@°ﬂé%%ﬁ%ﬁ¥é%a@ﬁ%ﬁ%ﬁTﬁE’ﬁéﬁ
B GHEOMEST - d R FE A GBI RO R LG
AT ietken FAARG AL o KA Facet R g5 2K H ARG S
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B F TR R

AR AL - fRE A SRR DR R AR A N T R TSR
Tz ST HE ) E = AR R AET o B4 HHaomkandg it o T R iﬁn
B LG e 2 HOF OV IR PR IMRETHE > beR Y F Y E 4%
15 Travel salesman problem 1% 2 » = ¥ 35 T & $5 Greedy #* Dynamic programming
friZamm> o B L 8- g T LOEWE > H PO 1 o EREY D
PEEeB BT USFIRY PR 2 G HGEIR Y o 45 ARBE 22 ~ dp M B

foiko BB B R el > jid B4t H0F 1L 4= Facet Classification = j2 P-i @ 2
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F]#t > Facet Classification B2R ¥ i T & b o » 0 2 &2 i i f272 -
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2 Case-based Reasoning vt

Case-based Reasoning ( ™ ™ f§ - CBR) e B H_11 i A58k K #4310
AL Tt e e R A A 2 47 0 RO TR A R i B A A0 §
@ F gy § R BER 6 $ k6] (Case) &R 0 kALt R BIA
S N E e dod WP AR 2 NI HE GRS 2 ) B h it d
B AP E AT 2 F - ARl AR E Y AL B RATE Y o ¥
CBR = 2@ 3 » & B % 6|30 LH jpen AN N B S T e )
B LA AL e SR BRI S L £ e T gk 2
¥ 5T B LA T F AR bR AL S BT L R e
AR A BB RP A IEHOE 0 2 A B AR A AR bl TR GRS 5
Binary search tree 22 48& 51 & @ 0 Inverted file 3% § § #¢ 3 & £k % (Improve
worst case) (R AL 0 3o AR AR AT o d ST H AT A o AP B iR & P
LR rA R F o CBR G2 E M T A ] 4 TR 2 kit o
F R EHAEB TR R R ‘\*I‘:DLF BT BE o
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72 42 ®RIRP AT T AL S 43 Sy i 0 A MR PR

2ERER 44 59 plEmp 84 72 2 2 BNF (Backus-Nauer form ) »
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Decimal Classification ) 17 2 % W ® ¢ B 2 4~ #f /2 ( Library of Congress

Classification ) » @ & * A Hp 7| } & ¥ Z R Z_ACM % #F % v (ACM Computing

Classification System )> #* *F & 3 fefe t 3% 5 $0&F 31 & 2 * 5 ODP( Open Directory
Project) ¥ - igdt & 477 2 JR A G ATRRAT B A ST 0l R R 0 0T R ip e 2

o= L iE L 5 .4 Melvil Dewey i 1876 & % P ¢ B w & OCLC( Online
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#f »Main class £2 Subclass ¥ & 2 = -+ Anipg? %,/E% » # T 1 Division > Subdivision
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QA1-43 General

QA47-59 Tables

QA71-90 Instruments and machines
QAT75-76.95 Calculating machines
QA75.5-76.95 Electronic computers. Computer science
QAT6.75-76.765 Computer software
QA101-(145) Elementary mathematics. Arnthmetic
QA150-272.5 Algebra

QAZ273-280 Probabilities. Mathematical statistics
QAZ299.6-433 Analysis

QA440-699 Geometry. Trigonometry. Topology
QABD1-939 Analytic mechanics

Bl 4-4 2EEE R~ 80250
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TH R F ARG PR Fl T R L B S R AR

ODP ( Open Directory Project) #_d % § = & ( Netscape Communication
Cooperation ) #% % § Lo g o 5E7E e RS R - S AR N e
i# > ODP Wik ir- & o sgEfreniE ] - d - L Z 1 oy B iF Rk -
§ O A B B R R B R A R 2K S i 5 L
* ODP i s H 4 #f % 4f » 4= AOL Search ~ Netscape Search ~ Google ~ Lycos
DirectHit ~ HotBot % o 8 & & g4 F LXK 2.7 7 it { d e B 7 enk g Q)
PR R sl TR E- L E s R bldod - BAKT G ARES
L RREF F LRI RHEEF AT LA NF - IEE o v AP
B g W] (Related Category) 17 % 4p & g %] (Equal Category ) & 4v3g b 4 58 % 4t
3T 5 o A7) AR B AR B4 P AURE G ARBREDRE L] de i g 0 dogt B e] Y R
PE7E T 00 - AR BE AT SN~ 3EF Y g S e R 0 2 Bl 0 Gl4e Algorithm
® &1 Graph 82 Computation Geometry. TT‘C»—EL~ B ABRE 27 W) ek o 4p B 5E ] B A3
i Fd 2 il R AL > bl delInternet > WWW — Programming £
Programming — WWW 2 % 4l > e A sz P 2= — L 4p S enhf (20 2 {8

XD § T 5 - BALER UG 453 PR 0 et o ODP A B 4o

B 4-5:
Computers
Internet
E-mail
POP3
Premium
Web-Based POP3 Access
Protocols

Bl 4-5 ODP » 4 §= i
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ODP 22Xl "l aded » e p o 5 P HAiie 54> g
SR e TR S AR Bl e R TS SR o R iR B
PEFIE M K SRR TR - AR T RS RS S 0 D ﬂJ-' g
iE R A SE TR 35 TIAE & At s GldeiT E Rk A @ B o0 Internet 0 FE w A
HRET A € VIR 7 g ] [ Internet — WWW — Web Programming — Scripting
Language — ASP — Database Connection » & _iz i ,ifu’%? S s I e

B g R

ACM 4% %5 % %o (ACM Computing Classification) ¥ & % &% A fjiivdh v +
s 5 o A #E d ACM (Association for Computing Machinery ) # d1 > d —
BEMPexahggai f ¢ (Classification Update Committee ) i {713 :c 27
Ho T - R RS A % K ES A G F o 2 K
VIR SRS o Fw K d N F LB s, A SRR B 1982 B4 A

1982 ~ 1983 ~ 1987 ~ 1991 ~ 1998 ‘Fﬁ”ﬁ BrLo d X AR EPFE T - 5 £ 1998

.

EUAR G R AR EATH AR SRR d e A IR ¢ R o IR

G A IR T R AT ISR K BT A BB 4-68

s D. Software
D.0 GENERAL

D.1 PROGRAMMING TECHNIQUES (E)
« D.1.0 General
= D.1.1 Applicative (Functional) Programming
» D.1.2 Automatic Programming

» D.1.3 Concurrent Programming
Distributed programming
Paraltel programming

D.2 SOFTWARE ENGINEERING (K.6.3)
D.3 PROGRAMMING LANGUAGES
= D.4 OPERATING SYSTEMS (C)

Bl 4-6 ACM 4 4f & bufe i)
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BT A DR A RS R o BE ARnA iR TS B S A B4

A AFEIR 4 ik s § - LA EE > 2 ACM 2 ODP ehA #2484 4 8

EHEFOFEEARGFE e AU 3 R

’ﬁm

f#_ s d f"ﬁigé‘u—p

P F R - B LIFAZEEDONMEER S B LW A T Ko

R Ok tho 4 P fERg e g A AR B 2 - 2k Carl

Linnacus P Bin* T 4 » & 52 2 H A Spaih & o

pL ,47\[*\? ;‘ ¢uﬂ—\1r,'7h }é] ﬁ‘{_ ’ ,“,\
1 AT &R AR (Kingdom )~  (Phylum )~ % (Class )~ F (Order )~ #* (Family ) ~

& (Genes) ~ 8 (Species ) > B2 X 4 4~ 58 v itk BPEA ¢ R HET

4 ,4#7,/4’\&\?0

d P w A O g FE R AL - B EH 0 v 2E 7 George Miller

31956 & $o 0y A AT e R HcR MG 0 R BB ARG A

SR HTEM T F L s T AR
Mot = K AR AR S b RS R Ap 2 BB TR R R

WAL 0 g A R

B+ &si2ae kEid b a T ik A £ Main class ~ Division ~ Section

Subdivision » @ % R ¢ Bl 3 » 32 hw K % #d @ T Rl E Main class -

Subclass ~ Division ~ Subdivision » %% &3 B F & A 8 k5 TR NP Ky

Aﬁ?éﬁ#kg} 4-7:
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o BERERFOPDN CERBR ARG R B

FEAM D S R ERN RN LET RS IR F T blhoit & kg B

&7 Internet ,T‘L? DAY U fg_a\ #X4cB 4-8:
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Main class

Internet
Subclass m Subclass
E-mail WWwWw Telephony
Division A@T_ Division
Programming Security Browser
Subdivision | Subtiwsien. Subdivision
Scripting Language Development Tool Componentware
Section / Sectio ecti ection
ASP PHP JSP Perl
SubsecZon Subsecti SEcti ubsection
Database Chart Web Services Automation

LIS EEE S

RS R FE R ERTPIR S o Aot GATPI DI T LA 3 R
B REF S BARB ACBIER 2 R R A o FLR L g R BFwr o FHTENE
Bl RARRE R HLAFIRF A T BEAFE S mHT RS RT

CEREE 5 2L N N

AP BEEAK ERRR BRAES ZSFR LR ELAY
PR g R AR 2 Y BE AL 2N ACM & 3 & Seinimig >
PR ERREN A L 5 EE S AT R AL T Mk B M RS
IFRRA AL RN A D B R RSN AN A BT RSB B o Y ekt
Aﬁ}ﬁ%@?(mP%rw%ﬁinrﬁiﬁWJﬁﬁ’ﬁﬂ@”ﬁiﬂé
SRR TR SR R A R L SN s

Bl %2 g R ACERE T e 5E o
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4.3 TBEEZPIEHHF S

GOSEE R E P EE S G H B A A 2 £ R - TR B B2 PR R
PV rRda sk i g aod i g g i o 2 RZ2 TR E oS 2
LA FORRRRR AR R DR AT R 0 TR
YA G AR TR AR OF S R RR

FgS F o o T AR A AT AR B0 - K RP GomiE S gk o

REF 23 BFLT A B LBBHABFAMEL8F 0 f
AP A Em 3 3¢ FHIIRS G RME AARZEAEFRIEF IR
o Bplm s AR iEEhd s g ML L0 R iFE _

AETEIRORNAEL IR HNR I REL 2R 0 T 6 R

-

g

Flafe g a7 0 RS i BiRe SRSk A T 0 FHRALA L 4 5 RALY
Z F®H I CHend o #30 Inheritance & BRAL 0 F 7 3
fi % 7 Constructor ~ Polymorphism & Virtual Function ~ Destructor ~ Multiple
Inheritance » @ F 7Z £ A4 57 w0 = BRAL 0 RIREH # ﬁ %k ﬁ it 7 ¥ Multiple

Inheritance § #7717 f# » ]yt Fer i+ o

Fet2th o F A ey B - WAL - BERT AR TR

Mo P RS Tt AL IR F R R SR BRI HE b

e

AITE Nt i b oo

R AR S 0 3 0 TR R B F LR ATNRR 0 O R
{ —%{LFF %\mﬁk ﬁ*/z‘ o __ﬁ , Lbﬁili &J“ —:d—ig‘F"J?‘TZ P\—:’ , t’lj'gi\."
Hash table ¥ it #_+* = H Collision rate> @ Binary search tree ¥ i 4_+* #& H Internal

path > &3V i g Rp 2 2 B enfai2 7 v A3 MR enBl %> WATOfRE A 202
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4

TR0 BIETOTE Y RACL Bk Tk a A4 o T Bk BiE 0 BE

M-

BHARR R B PSR E A0 G VR RE 0 R § AR T F TR B TR
Roode® = R AP AIF bk B fhaE 40 K (Inheritance ) £7 2L (Refine )

FRE TR 0 ST R UL ATEAEE R gl R R e

Peeh s E - B iF 5 H B AR k2 o151 % (Citation) 0 % ot H 22 4p
ﬁ%??ﬁ&ﬁ’#%ﬁjﬁ#?%&~ﬁ§%ﬁéf ARtk d vl

S B AT 3 sk Bk AR B o

d Fit o 3 ArElan B BN B E L T RAEH T MREARL SR
Wt 2 P B PR R A 22 BARNAEEL L S A e Bd R e

b T R AR Y BA BT R R AR e
432 FramieE

Yo 42 HATE o AV chs SR - R RS AL e b AP AR B A B4
H BB FE T o d W HHARBTER TR FIM R Y SR SR b Fe4
PEB IR L T o do2 B AT B P KB F GG AT A L e A

Al o T G Z L P HjeE Sk

L HAER A Sl o g m A TR B B AR
A fR e d W E RTWA S np T E A LERE LD wE
R FR BUDFEEALESE AR AR Y KBTI

B KON EEEAE Y BT D E G BAESE  d R B
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BT &N AR R T LI 2 P BN 6T LR
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2 xR SRR T KRR T 8 BB AR
RILNA G o bldeit * F foig w5 graph o 7 f# TSP (travel salesman
problem) 5 P e i F RO PEF AL L 2 & F Ao BERE &3 o

:gwgbﬁ%ﬁﬁwmg;qamuaggazﬁﬁwmﬁiﬁﬂ%

BET AR T T RN R FPE - PIIRME o ®

KT AFREAA L2 AP DfRiz > 2 77§ VL ApH F &

3. BARESREBAS S AR K BEHARERERE  BHN
RANE E 32 o TR T R & BT A RIRA PTG v & HNER
20 Bl @A fpameh A I AR R AR o d TR Y K AR
FAHE - T T R U A A AT S IRAL o R

= JQEL— PUERAE T B e R > P JEd B - § A4 R
ﬁﬁ*%’ﬁﬁﬁ*ﬁﬁﬁm%@%é°%”ﬁ%§% vART &

B A P T ot g e LU B R R B

4. REARET R @ 7 K B fREANE Y R T A 5 A 8T

.A

- ARty MFLEY O P B PIE R A
BE T B RS AR L o LT T E R~ L
FooEd R FERLHH A AE 0 d T TR - R A

ﬁ”*Q‘“ﬁﬁﬁwﬁ’ﬁ?ﬁﬁﬁﬁﬂw%%é’i?#&iﬁﬂ

RO P R E R KA SRR REL L T I RRY B

Programming > Data structure - Tree - Binary search tree > Improve worst case
¥ 4% I Binary search tree e77:c & B £ K /iR 4R o
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44 WéEF P AT

CRAE - fRE | remhA ATE RA O MAET A B MM 2 33 &tk
BETS AL 5900 BB A T o BB A T R4S > Ml R ariiendy b i 2 R o
SRR ET AP A E o BTG AR D R e AT A AT~ £ 5] -
Py RINERA S A B MR E Y g I Y deieg? (Knowledge Processing )

3380 0 Lk AN T B R e T

(9) ¢ 7 (Aggregation) : >

(10) # 3. (Realization) : <

(I1) @ * (Use): @

(12) % (Inheritance) : &

(13) 48 % (Equal): =

(14) B 5% (Association) : =

(15) & 5 (Dependency) : »

(16) #x & (Refine) : =

gk B R gy i 0 F A A BNF (Backus Naur Form) 4e7

<knowledge> ::= <stmtlist>;

<stmtlist> ::= <stmt>;<stmtlist> |
<stmt>

<stmt> ::= (<category>) -
<issue><<approach>@ <technique> |
<category> > (<bookissue>) |
<caterelation> |
<issuedeplst> |

=<paper>
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<category> ::= (<categorylst>) |
<identifier> - <category> |
<identifier>

<categorylst> ::= <identifier> {, <categorylst>}

<issue> ::= <identifier>

<approach> ::= (<identifier> > (<apprchist>)) |

<identifier>
<apprchlist> ::= <identifier> {, <apprchlst>}
<technique> ::= (<techlst>) |
<identifier>

<techlst> ::= <identifier> {, <techlst>}

<bookissue> ::= <identifier> - <bookissue> |
<bkissueitem> |
(<bkissuelst>) |

<bkissueitem> ::= <identifier> < (<bkissuelst>) |
<identifier>
<bkissuelst> ::= <bookissue> |

<bookissue> , <bkissuelst>
<identifier> ::= <letter> {<letter> | <digit>}

<caterelation> ::= <identifier> = (<categorylst>) |
<identifier> = (<categorylst>)

<issuedeplst> ::= <issue> » (<issuelst>)
<issuelst> ::= <identifier> {, <issuelst>}
<paper> ::= <author>. <name>.

<journal>, <page> - <page>
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<author> ::= <identifier> { and <author>}

<name> ::= <identifier>

<journal> ::= <identifier>

<page> ::= <digit> {<digit>}

B bibene o FOUMMET MBI RS o B2 BRP RS
(statement) fPEE » Fl 5 Ao enfl & FHEdod A oah PR A S PTG g
W GREE S fRZ R E B - BRSO > A B b e T TR

EASE DA T AR gt R RE g
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$T % HHABE f k2 Rk

AF M TRRE - 22 ) 242 7 (- #17] (Prototype) ATak E o A EE
AT e &S0 B AITR T RAL - R ephA AR B sr i R

BE OS2 ENBELF R FED AT E RO R 0 53 S RIREE X

¢ #3] (Prototype) 4w 1 & $ B @ * i€ {7 Tl 0 F o R A Al
TAREFHEN 2 A Ak e i TR - R AR MEF T A
AOTATN S TRRAT TR TR AL R - EMEET IR E G R R

e it ofh— A@ % T;‘L;ii’ﬁfrgg‘;l RRFF A e o PRI H T f e

(1) - ¥ g - ms i BHIERRES T HFop, 4 ¢

%ﬁ%%ﬁwﬁg\ﬁﬁﬁg\ﬁﬁﬂgisﬁ’@%ﬁxwuﬁgﬁ*g
PEARAE * VR g 2 VAR o gL b T I BELA SRR ATRI AR o B F RF A
"k 5-1:

- g EIR

KL R ERa

R1 ATHY AR FI* B ELA T 2 RTH s

R2 5T w9§4ﬁﬂ@ﬁﬁq o 3 5
FHHE IR A8 ik S

R3 o PR AL %iﬁ%ﬁ?~é%%ﬁ‘ﬁ%%£?
R4 B R ERE WP RZALEIPMGHY F
R5 B3k Poiirsh < & PopirdR 2 e NN R
R6 R * FPF AR MG
R7 HOREE R TRRBHEE Y e s fRE R AR
R8 BATACERE < 2 P8 e B B R A

#05-1 —dnier &g R
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() Fo 1 ARfF g A Ao ARETA &1 PR A SR B AT L

vk 5-2:

L AREF R R

RO | 3 A rakiag e SORRET ] A A B S 1B R
FeRE ) eR B

RI0 | ¥ &M RALPATH ~ A~ Bl

RI1 | F 332 R AP R MR RS

R12 B IE P i 2 HApR N Ap B B4 F

4 05-2 smagEpeg ki

RN Y T £ T N PRy SY%

B v PR BE R LR wP TR

I—Lfrv"‘—\,.)i#|7| %—iip_.lé H —‘ﬁ‘s/‘ﬁ—l— Iﬁ% %"Z \q"ri\afrv"‘—\.o ?'11:‘&]:4 ;E%’K%’,\E]
e * ﬁ AR s ARG B¢ M Tt v 2  WWW (World Wide
Web) R b PIRE - EF BT ohig % XN RS EHTEEANGTPIRE
=B F ARV A a1 * [IS(Internet Information Server ) #5 it ASP( Active Server

Page) s exb2EX 2 LB F T 5o 238 * SQL Server FALE T F AL -

NI RGFTHERY AP ELBER PTHE K DB A
PAhL T BT RS N X G D kAR 0 23 * COM (Common
Object Model ) ## i k& » ¥ b2 ¥ SPenFAA LA FHREPN G I %

AP S A IE TS o i B 2 A A RE R Mg B S K RTR A

2

WA f%%&.jfg_“ﬁgﬁ?/,}ﬁﬁ—% T A g A g ok o 2 ¥ * L3k 4@

ERae

Flpt o gt A B en kL2 e 5- 1 T
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"~~~ _i
] ASP Module |\

|
|
|
|
|
Web Browser |
I
|
|
|

ASP Module

Knowledge Data
COM Object)

[ ]

Web Browser

1/ !

ASP Module

Database

ASP Module

Web Browser

I Knowledge Data
| (Files)

Web Server

Client Server

Bl 5-1 Aok s 4E R

A - GhenEt iy R AP L SR L B > % K 5% (Layer)

R E 0 B R E R 52

1 1 1 1 1 1
e g RAW | | A (1] #oei AT FER |
Hire  [h] e | o= | H e nE !
" | | 1
: h A | 7y | A !
A A L A B S| N '
) 0T oo, T | R RN Ul Layer,
) ":::::::_‘I'::::::.| ' L L] \ X
: v Lo y I W !
] ] ] | |
b N E ki A - AR Vo | BRAA !
1 e = V| e :
i L= ] A :
S~ lb--TTTTTT P35St el s
jmmm = mmm-mm - i AT T tts S| o Common Tool Layer
T N - = ~ T,
1 N Pid T>= |
| — P
! 4 4L =) ! = =< )|
o N E N H|orelR A EOR R
PPt | Pt
1
1
: Cache Data Layer
1 ”
FHL
Database Layer
B 5-2 i AfeEEm
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R B AR A R e e sk R e g

(1) MolfIfE: @ Fe-Euiffe  §22 - pRBEDHT A6 -
FET LD EREE R AT S E REE N R A AR

(2) #EWIfF A BT N g A

(3) +# W [ R FARDREH Y 2 E & 8 (non-leafnode ) » 71 4 H
Jagn) > HE BRI E S KA -

(4) MR BATRE A DN T B AT o

(5) BB T s/ TR R RATES R BB R RPN S
,EE o

(6) AR M AT%] ¢ 71 1 21 4 ST o Ap B T o)

(7) % »vahsld o e B QIR AN T & A oa o

(8) F AAviliRAL |4 ¢ AITGEHST A F A R B o

©)

S

T AR S/ R AR ARER T A QO N TOATH AN 2 3 3R

%

(10) #8545 55 %] @ a1 A7 F7 g S %] 1 H g w| ™
(1) gex / &8 / A 3fEs] @ o1l BEFRHELWEEFE &8~ 23 %

B iF

® RAHE:
(1) FRAEH A - Bor R OH 4 -
(2) REW RS E IR > TH Q n - BT .
(3) F Al L RERF RN A G RLE Aok o
(4) fRi271% @A DB TRAET hE R
(5) BRIEATE L 1 7] D8 LRI T BATORIITH ¥ & H RS
(6) A3 RAL | AT L AREF R GRALEA T H B T o g RS e
RN T R
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(1) fRizf§ 4 BEr Fafaiz ki » Al o

() #he 7% T BREBERBMARY FEE DR 0 B Y g
i o

(B) RBMM B THF I REDCRIEE LY -

(4) Brefziz ol %o oI A2V RHRZ MR R F Bk i o
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(3) E* RAL D Bpor B B AP RRALE B QA o
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(6) 13 scd R i ¢ SRl RRERT re R A B/ AP E M T o

SORETH
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EAEE X

PHE f R LR e R it

$homie
(1)  AHATHH  COHBREHS S 700 % AR 22 B G -
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(1) g & C Rrfirm s s L & -

(2) AP B R A PSR T BT s dRE D AR R
(3) al* 74 AEon FpraoEhaTs o A o

(4) 4517 R T B B Sk 5]

(5) iE* P 1 AT PR ACIRATIE ¥ angljiF o

(6) #c X / Ak B AT AEETET L T U Gomks x LRI Soakic X

o

® REATMRIE:

P S UF lex & yace 2 H4E i 5L T i# hfE4T B (parser) o ¥ ey e
’E:';UZ\TF—?-\?}?¢+’?F Vﬁé‘k\ 'mrggiﬁ‘_} o

@ I AATREFHNE:

AR I e A S pz,hg TALEB A — Bk PR A F R m?#—' y 2L 7

fen
=
W

JoRd deid PR R o ¥ TG B PR rip i TR - BpE

=3
e
=1}

1 PR B TR %Dk MR deid
s

AL TR F- BEREL - ARy TRE

gt R I A B PR T TR R R M R ks o

P b BB R 0 Ao 52 H T 0 AR T RBF ARG N et 3 2

b kbR 0 3 25 7 A4 (reliability ) txiv F KL A raF anFHE

AEF AL SILEY NS TRRARY 0 ¢ BT 2 A Ml 2
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(trigger) ~ ¥ 7 425 (stored procedure) ¥ o % 5.3.2 &R A HE-B-F AT 4L

BHRE -

531 F

%
o
-3‘.._};
-h

\_.

852 E R RS W B AT Y A AN AT R

PR R AT B SRR Y TR AT d N
O il LR Ry S LR R 2 B

R 4B 5-3 977 0 ik E A A AT

thiApproach
thiRelCategary thIC ategory thllssue ApproachiD -
CateganID 4 CategoryiD w. | lssuelD 47 i Parentissue ;
RelatedCategary ParentCategory "| ParentCategory ApprehMame
.If CategoryMarne Issueharne tolapprinher g :
thiEgualCategory .’I.*: Intra Intro ApproachiD | i
CategorylD ' [Nssuecount ApprCount InherFrom thlkigRefine !
EqualCategary ' [ Usecount UseCount === -1 TechiiglD i
i i———— RefineFrom i
:JIEIDUI{ i T thiTechnigue T;S:EE; N i thiTechkly i
Cu:u:ukID .H_ SHosuelD TechniquelD | o—— __T_-‘_# TechklglD E
IategnwlD “ BookD TechMame [\ /1l ApproachiD
Title ' [ Parertissus EqualTo + | thiPaperTech /I Paperiame
Authll:lr | [ipme— RelatedTo | | TechkigiD " [ anstract
Fublisher i lssuaType 1 TechniguelD ,’I Author
ISBM i ." Source
Wersion | [BKssumben thiCitationMiss | [SourcePage
Description I 'BHissueD CiteMissID ¢ | citedcount
Use(;nunt - DependCn TechklglD LiseCount
P.uhhshDate CitePaper FuhlishDate
FileMarne CiteAuthar FileMarne
CiteSource PaperType

® tblCategory : + @i % 7
= CategorylD : p # L3 chdicF 45 > Primary Key
= ParentCategory : < #7%| 25 > 0 £ m Bt K P & o S fFE 2 251 o

* CategoryName : *r@ 57 % & £
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sess

= Intro: Fosg Bl 4 0 R - gk e F gtk
»  IssueCount @ & %] F kAL S 5] -

» UseCount : B s 3g %] 4 S en=tdc pLiFE = g3l o

SR AT B RGBT BT RS A RS e T A

FuiE = A ‘L’fﬁfﬁg %o "‘f‘fﬁln\d AT Fy “%&ag G R IEE S FaE

<

2N

1o S RATHES @SB REFRRP RE A 0 RREE &

Y IEE EIEY S 5 I

tbIRelCategory : g B %5 W] F 4L £
»  CategorylD @ Fwzhfg W] (N g - P iFE = 2 5l o

= RelatedCategory : 4p B oz s w] (A g5 o

MBS st TR A EERMAFARS (trigger) kLo B %o

=
She
—
Qéf
\""

L s AR A € B F - CategorylD £ RelCategoryID #+33
ERr»- £ ’v‘”‘J"ffF‘*Fﬁfi# £ - AL

tblEqualCategory : 4p ¥ 3 = F L £

»  CategorylD @ Frzhaf B (5 55 o BUiFEE - = 5] o

»  EqualCategory : 4p & i df B 48 o

EFES S e B %o sde tblRelCategory Tt & — thd fE#F AR ML H
ol e
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2. Improve worst-case time
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Paper: A New Weight Balanced Binary Search Tree

Author; Seonghun Cho and Sartaj Sahni

Source: International Journal of Foundations of Computer Science, Yol, 11, Mo, 3
Page: 485-513

Approach: [ - balanced binary search

Abstract:

B - balanced hinary search trees { B -BBS5Ts). B -BBSTs are designed to have reduced

= internal path length. &s a result, they are expected to exhibit good search time
characteristics. Individual search, insert, and delete operations in an n node B-BEST take
O(log m) time for 0 < b < 2 - 1, Experimental results comparing the performance of B-
BBSTs, WB( a ) trees, AVL-trees, red/black trees, treaps, deterministic skip lists and skip
lists are presented. Two simplified versions of B-BBSTs are also developed.
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Paper: A New Weight Balanced Binary Search Tree
Citation:

1. R. Seidel and C. R. Aragon. Randomized search trees . Algorithmica, 16, pp.464-497
2. W, Pugh, Skip lists: A probabilistic alterative to balanced search trees . Commun,
A&CM 33 (1990), pp. 668-676
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Technique: Splay tree
Applied in following technical knowledge:

1. Paper: HE. Williams, J. Zobel, and 5. Heinz. Self-adjusting trees in practice for large
text collections. Software Practice and Experience, 31(10), pp.925-939

2. TR: Costin lancu, Anurag Acharya., An Evaluation of Search Tree Techniques In The
Presence of Caches. Technical Report 2001-07, Department of Computer Science,
University of California, Santa Barbara

3. Paper: D D. Sleator and R, E. Tarjan. Seif-adjusting binary search trees, Journal of the
ACM, 32, pp.652-686
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=@ Programming

F{] Networking

#-{] Operating System

EHZY Software Engineering
BEY wireless Netwark by Roger 5. Pressman. McGraw-Hill Science Published, (18 sub-issue)
2. Software Engineering (6th Edition)

1. Software Engineering: A Practitioner's Approach with Bonus Chapter on Agile
Development

by Ian Sommerville. Addison-Wesley Published. (17 sub-issue)
3. Software Engineering: Theory and Practice (2nd Edition)

by Shar! Lawrence Pfleeger. Prentice Hall Published. (15 sub-issue)
4, Facts and Fallacies of Software Engineering
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Book: Software Engineering: A Practitioner's Approach
with Bonus Chapter on Agile Development

Author : Roger Pressman
Wersion: Sth Edition
Publisher: McGraw-Hill Science
ISBMN: 0321117425

Published Date: 2003/12/5

Description:
The new edition of this best-selling book provides a comprehensive discussion of software —
engineering technigues and shows how they can be applied in practical software projects.
This book features new coverage of the software process and software process technology,
system integration, requirements management, and risk analysis, as well as new chapters
on pattern-based reuse, distributed system engineering, and legacy systems. Sommerville
has incorporated a more object-oriented approach in this edition—using UML and Java—and
has removed much of the material on CASE, formal methods, and Ada, making the book =
i
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1. Risk Management
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