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e Familiarity
Z OWEZ DM DN,

e Usage
Z O BARRNCHIA, ST 3.

e Assessment
ZOBER AR IR TE 2, MEmRc#EY)xy 7
O—F 2RI ENTES.

3. CS2013 & CS2001 MELVDEH

CS2013 @ Appendix B I, Migrating to CS2013 & LT
CC2001 EDEVWZE LD THA. TOHTEE LAGFwND
HHE L DN BHAD 7T 2R L TR L7z D 2L FIC
RY.

Bt DS L TFEDHRIISLC T, CS2013 T
Ry I AOMKRZEZ, FEY T AOZH
L. UL, REDRRZESLT, KDK
FHRAGRARICHIET 5T EIFH LW EET B K
ENE2NTEAS. CS2013 TlE, AVF 2T LD
YA X2 270, RDOL> &7 Ta—F
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ZTNETNOHHDOEEEMN K DIAIEICK 5.

o HEDT—FEFMENTVBEDIIDVT, Hl
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o FHEICHIFFENZHEKD L)V ZHREIC LTz,

Familiarity L'\)L & T N7z outcome (&, Usage

LRIV EKD EENWAN—T&L, Usage LNV
& Assessment LNV K D £ WO AN—T K.

o TNZFNDOIY 7D kK w7 A% state of the art

TG B K SICEAT.

CS2013 1%, 1110 fED outcome ZHIF T 5.
ZFDD BN T TH 5. Tierl I, outcome
IRD 1/558ICTR > TV 5. outcome DL I
Y Familiarity L' \)l, 1/3 H Usage LNV TdH
% (Assessment L \JUIE 1/6 F2E &V 2 FHEIC
55).

560 D 7 outcome D55, 160 LLENHTL
WEDT, EHIC 150 FREA CC2001 DE DN S
KRELSEDS> TS, 20 Z8AZ % CC2001 D k
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et b, TRICHIRENTZEDNH S.
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£ 1 TV7koa7REOMEE (CS2013 X CC2001)

CS2013 CC2001 | Hik
U7 Tierl Tier2 &l Core
AL Algorithms and Complexity 19 9 28 31 -3
AR Architecture and Organization 0 16 16 36 | —20
CN Computational Science 1 0 1 0 +1
DS Discrete Structures 37 4 41 43 —2
GV Graphics and Visualization 2 1
HCI Human-Computer Interaction 4 4
IAS Information Assurance and Security 3 6 — +9
M Information Management 1 9 10 10
IS Intelligent Systems 0 10 10 10
NC Networking and Communication 3 7 10 15 )
oS Operating Systems 4 11 15 18 -3
PBD  Platform-based Development 0 0 0 — 0
PD Parallel and Distributed Computing 5 10 15 — | +15
PL Programming Languages 8 20 28 21 +7
SDF Software Development Fundamentals 43 0 43 38 +5
SE Software Engineering 6 22 28 31 -3
SF Systems Fundamentals 18 9 27 — | +27
SpP Social Issues and Professional Practice 11 5 16 16 0
a7 KEH Rt 165 143 308 280 | +28

THRWVAZE, computing DHFROIERAN K EL
Do TVETEITHETETWENESH, &
VFa I LhZFREITNETHS.

4. BOKDEITYT7TEDE

T OHEITIX CS2013 £ CC2001 D BOK #LY 7 T &I
b s 5.

CS2013 & CC2001 D=y s L)L TOLL#E (37 B
MEds) ZERIcD 5. KA T 5K IChlE L T
H5. £7z, CS2013 & CC2001 IZFHiF% BOK DFELY
7 OaTIREE O 1I1TRT .

CS2013 D 7R, Tierl @ 165 W & Tier2 @ 143
K7z &b T 308 K TH D, CC2001 D 280 i D 1
HHELICE>TWS. LHL, €S2013 T Tier2 h 5 b
w7 ZEEHESER LTIV icLTWn3 (7272 LK
T 80%I3AE). Tier2 D 90%EFRHT % & 293.7 KERH,
80%Z T % & 279.4 Kl & 72 D, CC2001 i F* DKER
THYF a7 L2 RBIARETH 5.

T, BTV T7DEVEE LOHEDZ/RT. CS2013
Tl learning outcome ZHEMHA L TV B D, BV ZEKT 3
TEHEEL WS, TTTIERI=ZY MEKENEY T 2D
BWICES>TH L.

AL — Algorithms and Complexity

7D 31 5 28 1Tk > TW 5. Appendix B IZ &
&, RELZEDSTZDIEP & NPICHTZ2NEZITIC
FRLizc e THB. K, W7 IVTV XLOK¥Z PD
KB LT EHHIDL. EFME, FHEHOBEDMERD &
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B0, L LUTRELED> TRV,

= FOKHTNZEAETXTE D> TWAED, Hih
EEDANEAMEZEAET, BTENEDL=y DX
JIEEHL < BV, 2=y FLNVORERE(RIE, 1=
FAWUDRE > TV 5 T & THB. Distributed algorithms
(AL4), Cryptographic algorithms (AL9), Geometric al-
gorithms (AL10), Parallel algorithms (AL11) DOPYD7Z.
Distributed & Parallel (& PD IC, Cryptographic (& IAS
ICBE L7 BT X %. Geometric & Advanced Data
Structures Algorithms and Analysis D= kDOHIHH
HANLGNT.

Advanced Data Structures Algorithms and Analysis (&,
Advanced MR R E DZFEDAAIE X S 781 =y Mlix>
TW3. HZ7z0i% Balanced trees, Graphs, Advanced
data structures, Network flows, Linear Programming,
Number-theoretic algorithms, Stochastic algorithms, Ap-
proximation algorithms, Probabilistic analysis 7% & TH 5.

Algorithmic Strategies O 1=> ;M Dynamic Program-
ming AVEN & N7z, Fundamental Data Structures and
Algorithms ICANVE AN D > Tz, & EOMIMNEZILIE N
DHBH, 2EELTREZENEGZNEREDNS.

P & NPICBId 5 1=y Mcav i 6 A5A 5N,
NP SE2EOEI7Z 79 K 5RO TV ZDIEHT L.

AR — Architecture and Organization

N=RT TR —=FT I F v WS> TV T TH5S.
Zv MElIE, BEAEZDS TV, M ¥ T
HoT, BABZNRICZNZEDELHNTNENWS T T
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EEbNS.

Fel2L, a7 A 36 5 16 1k TV 2 fld R E 54
tTHhHs. TOMME LT, —HOREED SF * PD ICHH)
N ENHB. ARDOI=y FOZE(LIE, Architecture
for networks and distributed systems (AR9) H7x< 7o
e RGN, i i PDICXkE 7z o Tz L HHH
HTH5. st OEALLIE, SF THN—92X5
IHE LM Thbhni.

I 7RI OBIC I, AR OMGREADEK W
SHEHOZHR. e AE, M TIAURIAY
0t 2'S 2 5 %45 Functional organization (AR6)
EWNS2=y FAHHT, NERBZED> TWERVWDEN,
7K 70 I ENTVS.

Appendix B Ti&, AR THA BNEEL LT, multi-core
parallelism, virtual machine support, power as a con-
straint 7 EZDHATL O £ EHH L, CAD tools DffiH %
FEY 7 RICHRI LT EWRERZERTZE LTV,

la2D Ry 7 R2RNE, EFMICEBINENEF—
T— R WH3H, TORHOESZZ T DT, FHCE
BHINREZEDIIHETZESR. HiLLF—T— FOflzzE
F5 L&, FPGA, AZ» Z7IC X B0 LSS, < LF
7Ttz YD cache consistency, vector processor, GPU
HENDB.

CN — Computational Science

CN BREHIN B B2, TIVAXIVDEENIED > T
%. fijld Computational Science and Numerical Methods
72ofz. CC2001 & CN Qa7 KfiiZz 0 & L TN, H5
M CHEBTZ o 7205, 5 ElE Introduction to Modeling
and Simulation I 1 REEZEE D BT TV 5.

=y MRENAEL KRELZLED> TV, i, M
FHENEART, ZNZz2flioTTE3ZUNTH- T
A, 5 Modeling and Simulation 3HULT, ZFHEHE
HT 2720 MiEFZEL TS, Appendix B Tl using
computational power to solve problems in domains both
inside and outside of traditional CS boundaries »% CN @
RETETZE LTS,

#IH & & Numerical Analysis D=y bHH->T, W
RIZD> TOWERVD, fildRgOI=y FEokED
MDD L=y MIx> TV, MEMTNIREES.
Modeling and Simulation D=y k& WlHZICTEET 55,
NEGE -7 <ES. CC2001 T, B L it/ B
VIal—yarehOFEfcoOnTE ok, CS2013 T
&, HEZETY VI T 5008 EEZFE LML T
W5, (EMIC Introduction to Modeling and Simulation 0
Iy FETHRISNTNS.

CC2001 I & > 7z Operations research (CN2) ¥ High-
performance computing (CN4) D= bM<k o7z,
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PP EHEESR R B17Y R IE Modeling and Simulation @
aZw T, BTV IOREEE L GRL BN TWVS. A—
N—aVEa2—2OEMICHIFHATLE &S .

Modeling and Simulation Z3 % %l & LT, Process-
ing (FARAIEEAN) , Interactive Visualization (RJfH1L),
Data, Information, and Knowledge CIEHFIFKDHL)
D=DDL=y bHFRENTVS.

DS — Discrete Structures

BEBECACE T 2 HEEHRS TV 7T, NRIIFEALE
ZHoTWiEWY., 2=y MEKEEICKE. 22w FD X
4 kL@ Functions, relations, and sets A’ Sets, Relations,
and Functions ICZ& b - 72y, SHEDIEFO ANEZ 21
DFEWVTE.

a7 WL 43 5 41 I3k > 7z, Discrete Probability
D= FOATKZIFEZ TWT, EhD2=w M
LU DM TS,

GV — Graphics and Visualization

GV LWV TV TIERINDHBH, TIVANILDFHEN
ZH - T3, Hild Graphics and Visual Computing 725
Tz. Q7KL 3 TEDLEVA, 2=y I 1125
6 \N& Doz, CC2001 & FEXT, Graphic systems
(GV2) & Graphic communication (GV3) RN, Vir-
tual reality (GV10) A HCI\, Computer vision (GV11)
MISANEBEEN, LOHZIETEHI LT, DD
Lixo5TWa. DED, CC2001 TR, avY¥a—%75
Tawv oA, At RAEEHSE, avEa—ZET 320
DD EN—3 5L LTWeh, TOHIBED"D%
o) 7IcBE Lz, THTSCT, 21 MVBEEIES
nre.

CG DRt Ih, LyEIVT, 579257
ENAZTEHL TS,

Computer Animation & Visualization DL = M &
izl F ey 7 ANBIMENTNS.

HCI — Human-Computer Interaction

PHNEZED SRV, HAISIED HC »5S HCTICAEE N
7z. CC2001 TidYV 7 RAFRICHE flZz W T PP O
R TH >z, CS2013 Tid, RaLE T ETHEICE>T
W BRGSO — IS TR A
ENTWS. %z, CC2001 Tld GUILICKHEL TV e
CS2013 1 GUILIZE /22 UL D—D W HFNITHE> T
5. aT7HEE 8 EFUTHAH, 2= M LTIEKRIE
BEHERS>TWVWS.

MORENZ-720, &idddhofza=y F
L, 2=y 05 GUI ZBRE, #HTRUTFOHRDDL
Zy FTEEHELTWVS.
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+ Foundations (G&A%)

* Designing Interaction (F%&F)

* Programming Interactive Systems (BfEBA%E, 7115

FIVY)

+ User-Centered Design and Testing (L—4HHUOEKGETE T
A b GTH))

+ Collaboration and Communication (fFaAfE¥EII 2=
r—vav)

EHICLLTOI= Yy FEFHITEML TN 5.

* New Interactive Technologies

* Statistical Methods for HCI

* Human Factors and Security

* Design-Oriented HCI

* Mixed, Augmented and Virtual Reality

IAS — Information Assurance and Security
ML) 7 Ths. HRMERFINCKE KFT 2
KL HE-TET, BFaVTANEBEIEZ->TWVART L
2T, HEEARIGENE N,
ROEKHIRa=y Fhbixb.
« Foundational Concepts in Security (Z3F =V 7 ¢ DFEA
BEZ)
+ Principles of Secure Design (Z47%3%51 DJFED
* Defensive Programming (FFfi 725 3> %)
* Threats and Attacks (BB &KE)
* Network Security
* Cryptography (H&=%)
* Web Security
* Platform Security (7’Z v b7+ —LtFa)7 1)
* Security Policy and Governance (ZF 21V 7 ¢ KU —
EHINF U R)
* Digital Forensics (7 ¥ Z)VE}AHE)
* Secure Software Engineering (Z&7%Y 7 b7 = 7 T2%)

EETaTRER 9 BEID B TENTWAA, HiC, o
HIFRIARIC 63.5 R EEEENTVSE EHNTH
5. DD, ioa=y FDOREY I ZXELT, BBV,
PRI —Xr—A LTI HbN2EDEEEINT
WA, HEOFHFEICIIREN TV AR,

IM — Information Management

T—=EN—AZIE L LT HERERITDOVTOTY T
THs. A7REH1013ZEDSEW. 72720, Tierl & 11K
fIDHT, 7O 9Kifld Tier2 TH 5.

CC2001 TiF 14 .= FH o 7zhY, Relational databases
B9 2 =DDa =y F—DICHAEE N, Hypertext and
hypermedia (IM12) & Digital libraries (IM14) HFrA,
ZDRH D, Indexing L= FAEMENT, #E2 2
=Y METH%.
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Indexing L= AR SNz &5, CS2013 Tl

MWD RIS index ZEK S E S /2L >T05 LD

72. CC2001 T, EBUCRET % T LI& Physical database
design (IM9) TH#ID TR BHERTZ - 7z,

EERMIC Ny 7 ADEIMEH B0, ERIFECTHS.

IS — Intelligent Systems

WO B NTHIREICE S 2 FHZHS TV 7 THS. I
TR 10 DEE LD > TV, 1EEA LT elective 7%
ARLELAENTVAXS K.

Fundamental Issues D=y &, BERIHEE RN,
ABEDFBANGE Z Iz >TW5B. IS OFEhZ ESIGHT %
MEVIBRTEELDELZXLSE.

Appendix B IZ &% &, Machine Learning ICE & ZEW
TeDOWKREIRFENZZ S 72, B, Basic Machine Learning
D=y FHFHEIC > TWT, fERNENAEEZED E
FTWa., Thoa7kii 2 Tha. Bafinzatmid,
Advanced Machine Learning D= b Tt XTNT, T
N elective 7203, WEIIIERDE DN B IE D @bEN
TW5.

Search & Knowledge Representation (&, wii#itiiz IS D
HHTH- T, HilHEBIT Basic & Advanced D D3 D
D=y bHAHTENTVS. Basic DINAIZIZFEAEE
H o TWERWH, Advanced DA RIS S N T
V5.

AT planning systems (IS9) &\ 5= MR &Ko
M, ZDWNAEIE Advanced Representation and Reasoning
ICRINENTWVS.

Reasoning Under Uncertainty & Perception and Com-
puter Vision D " DDIL=y MDHFRI Nz,

Agents & Natural Language Processing D DD
M, TEREFUAETEEHONTVS. BEIE, TN
ZNOHEMDMZ Db TR K5 72

NC — Networking and Communication

CC2001 ICE NC W5 ) 7HH %D, Net-Centric
Computing D72 >7z. FUMFEOE X, TUT7DOXA
MVEZEZ TS, v 8T —7 L@EOERBEMEMEL T
WA LIXHENT, il A1 MUVDhERIZEEDbN 3.
2A MVOZHEE, $HROEHEEEKT S, TUT7HNOL
=y MERUITKIBICE D> Tz, ZO—DDHNELT, &
Zw bDXA FMLT CC2001 & CS2013 THRL & DIEF—D
£7500.

a7 REEE 15 25 10 I > TW 5. web application
*® mobile device IR %55EIE PBD 1D, ¥Fa2V
TAIEIAS IS T,

Appendix B I XL, NC THZ ZNEDOZEILX, IP
& Ethernet O LY wireless networking % & D FHE{H
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L, reliable delivery *® implementation of protocols and
applications Z /)\—9 3 X5l x>7z2 & TH5.

2k LT, web application HULVE > 72M RN 5, KD
NG VAD K OHERICE>T=K 51 A%, CC2001 DI
&, DTHOREHTHY, TIEWMATENCIEZS E DM
holewnwszeizeBbns.

CC2001 DAL=y bDS5H, RDELDNEL &>
Network security (NC3), The web as an example of
client-server computing (NC4), Building web applica-
tions (NC5), Network management (NC6), Compression
and decompression (NC7), Multimedia data technologies
(NC8), Wireless and mobile computing (NC9). T D5
B, Wireless and mobile computing (& CS2013 ¢ Mobility
WIS B2 EHNZ. 1 EFMNE, TTA elective 72572 T
EEH-T, MO TITEITNCHE T IREDRISIC R >
TWVW5.

&I CS2013 D NC S HIRE N7z b ¥y 7 AU,
v FT—27OEW, ISO 7-layer reference model, fZ#E
{k, remote procedure call X EMNH 5.

L=y bDSB0UDE, LAY—D EhsiuD
WIS L TW3. Networked Applications, Reliable Data
Delivery, Routing and Forwarding, Local Area Networks
TH%.

EMcH L=y MIROD=DTH 5. Resource Al-
location, Mobility, Social Networking. social networking

231y FOLNVTHD ETF50EENES T

OS — Operating Systems

77D 18 5 15 IZik> 72, OS Y 77I& SF, NC,
IAS, PD VU 7 LM TH S, ¥ AT LEHIE Com-
puter Science Tld7% < T Information Technology 7z & &
SONED, IXRTOERIHADETHNTEEHNE
RELTWVT, EFaU 70 LRERa7ICES, AR
RBOFFILHERICBE L TWS., Ty Rawv 7O PD
~BEIL 7.

Overview of operating systems (OS1) Tid, History of
operating system development D& < 7> 7z.

Concurrency (0S3) I KIRICHS SN, o725 PD
"BENT, TadIROMHRNSONTT TRV T
ZHl> T, OS ® implementation IZ[Eo7z&WVWH T &z E
Bbns.

Memory management (OS5) &5 TNz, RAGIE
WKBT 2T LIE AR THN=—FT B30I HHEDIEAS
. ZDORH DY, Virtual Machines D=y FASEINE N
7z. Paging and virtual memory £ ZDIL=» FD
J AT TWA. REHLE VWS BIRTHRLHELIZED
DOHICRIERIEE B XS 2.

Security and protection (OS7) fE/hL7zh, —/5Ta
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THEHEMNGZ S5 NTz. TAS BHER ENTDT, Encryption
REDFHMEZFBELICB LD EEDNS. 0SE LT
DERNBEDEDICR>Tc &5 TEAS.

Scripting (0S12) ZHIBRE N 7z.

PBD — Platform-Based Development

HLOTVT7THS. FFEDV I I 2T STy T4+ —
LICHEE LY 7 v o277 ) r— 3 VoG, bR
KD 2EDTHS.

NHOTO 75278 Y, TS5y b7 4+—LR—2
DOHRICE STy b7+ —LREOHNIND 5. Tz %
W, w7 oardsIvy, RIVFAT 2 TR, BNA
Vary¥a—ra4 27, TTVHHE, aRT 7 A3
IS0 B B EEE DY — U A JAPLN— B £ 7 Z Rt
575y N7+ —LOKITHS.

ROEHBA=y FER5.

+ Introduction (7°Z k7 % —LOHE)
* Web Platforms

* Mobile Platforms

* Industrial Platforms

» Game Platforms

WINE elective TH O, T T7HFRIE AWV, HEWNZL
EENSEAINEE DT, A7 ELTHRATSE IR
Wiz TWERWDEEEbn 3.

PD — Parallel and Distributed Computing
CC2001 Cl&, WMHDEUCBI S BREENN D DT
TICHBLTVT, LIETAT elective 72072, Fhz
—DICE B ETay kM 15 2D 4T, ToH»
MRREICTRBEE, THOREREEMEL THB &S Il
Nt
Parallel and Distributed Computing &5 Y10 [1TY] -
TWa7z, BD EF257—<IIEEETHS. program-
ming models, programming pragmatics, algorithms, per-
formance, computer architecture, distributed systems 7%
EDT—=NFENTVS.
2=y MERIEROE S I E> TS,
+ Parallelism Fundamentals GEAMEZDFHH)
+ Parallel Decomposition (WFICE % BN Z 5T %
®H7)
« Communication and Coordination (shared variable, mes-
sage passing, atomicity 7% &)
« Parallel Algorithms, Analysis, and Programming (%17

)%= D) WN)

« Parallel Architecture (Wi¥|7—F77F v, #HZlDd
DOMNEH EIF5NTWVD)

+ Parallel Performance (Efaf73 iy, MHEAERIE, 7—2DFE
Bz )



BRLEBEFSMRRE
IPSJ SIG Technical Report

- Distributed Systems (W7 0 BAARINAT, WmAID LY
2 A& Faults 172> TV 3)
* Cloud Computing

» Formal Models and Semantics

SDF ([HPF) — Software Development Fundamen-
tals

PF (Programming Fundamentals) MeKETENT, %l
tZbole. VT Y2 T IR BT EARER & Bdfi e
#5TV7T, PF (0TI IV T AM) Hicia-> T
%0, AL I SIEAMENTE )72, SE b S #EZ, DS
MORART— 2R, PLAS T UY T I VT EEES
EHIODAALTVS. FEDTOT T IV TINT ZA LK
HOHDE, —HEHR DD, PLICBELTVS. T
NHIcky, a7KHEN 38 DS 43 IHHEN TV S

Algorithms and problem-solving (PF2) & SDF @ Al-
gorithms and Design I o 72hY, T 7FE 6 5 111K
&3S & 7% > 7z, abstraction, program decomposition, 7
WAV XLOEETR E, FANEEZH>H D HADBE
DX

Fundamental data structures (PF3) (& SDF @ Funda-
mental Data Structures IZH ST 205, FEEEBIHOZEDHI
FREnz. 2 KON E > T 5.

Recursion (PF4) IZ, SDF ® Fundamental Programming
Concepts, Algorithms and Design DA, AL @ Algorith-
mic Strategies, PL @ Language Transition and Execution
KENZTN—BEN, Boa=y FTldE{ Aok
Event-driven programming (PF5) %, PLICBE N7z,

FLwa=-v kD Development Methods (&, BHFEICEE
T B AN EERT L LT, Software design (SE1, 177 8
WD, Software processes (SE4, 27 2 B§fi]), Software
evolution (SE7, 27 3K MHNBZEDAATLED
T, a7 10 KEic &> TWa.

PL — Programming Languages

TRy SIVIEHERNS TV T THD. M KEL
Ebole. AT 21 5 28ITHA TS, 1= b
BN 1L D5 1T ITHA TV, HAZARL@ILEh T
T, B ETEDL> TLE-TZEWV S HIRTE.

BAID_DDIA=y FA TV 27 Mam L BB EEE
T, TODIKRFEOATHEZEH D Y TTWS. K,
BEEURNIHER T elective 722728 DIC TR ZH T TV 3
TV 7 REROITIFHEOTXTZE> TWAIIEL. 1t
KIGHHMNAFHESHER2ROLETE2E LD AL
A, 5 ElE mutable state DZRWVWEFEIC I RZEN & L
TW3. NEODRERZBED, TOBHRIIEITHT T
VI EBOEMFRERNC K 2@ENINH o756 L.

=DOH®OI=v I, Event-Driven and Reactive Pro-
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gramming T, Z#UE CC2001 @ PF5 (Event-driven pro-
gramming) ZBi5 L7z DT,

COEMDI=y FEEENAKREL, FEYITALANL
DitEFETETERY. LUK, 2=v ML)V OLLEE
L EDH%.

SO L DFRDI= Yy ME, O SIUDICH
ATWS., A7Vl MaEmMEBEBHEZDLS RV, |
¥R D Event-Driven ... DIEMICEHFEFIZSENEZ TV 5.
AfEREE R 2 5> 2=y Miah - T

TUTT IV EERROL SRy ME, =D b
DI 7z, Virtual machines (PL2) & Programming lan-
guage design (PL11) H7%< 7% > C, Language Pragmatics
RFicizoz.

EHROL=y ME—DTEDb L&,

RO FFEEEZR S 2=y ME, =D 5MEDICE>
7z. T®9 5 Type Systems DLy b —DHiZ 7z (Basic
Type Systems D3EN. Declarations and types (PL4) &
Abstraction mechanisms (PL5) H7&< 7> T, Advanced
Programming Constructs & Concurrency and Parallelism
mEnEnz.

SaBRICE T 2=y ME, O 5EDICHA
7z. Bild Language translation @ Introduction (PL3) &
system (PL8) D" D7Zo7eh, ST 1 — X ki
HFlWimzd 1=y MARI LN HLna=v b
&, Program Representation, Language Translation and
Execution, Syntax Analysis, Compiler Semantic Analy-
sis, Code Generation, Runtime Systems, Static Analysis
THs. 77T LT garbage collection 7% & AVHL D
EFsnTtns

SE — Software Engineering

VI o7, BRUY AT LZ2E5EiZHk> =) 7T
HB. AT 31 M5 27 I -T2, a7 RO
413, Using APIs (SE2, 27 5 K§f#])), Component-based
computing (SE9) A SDF IcB#iE iz Licks. Xz,
Specialized system development (SE12) &, U7 )L XA
LY AT L, DO AT LR EZENT 5=y FTho
oW, HIBRENIZ. T2, BAIEAY F 2T LOHT, T
NS ORGSR T LB FEINC G Z TV A EZHE, ¥
ERT & LIRS B2 ENDH B &, SE OfiEFZICHTI SN
Tz. #izicBinE iz =» k& Software Construction
Ths. TNTEa—T ¢V THl, ZHEOZEMEE
MEENTED, SDF @ Development Methods & NAD
BELTWS. ZDIEH, SDF O 9 a7 Kfs5h SE & &#
HWesT kol

SE THf4D My 7 XZ2”NE, BinEnizF—7—
%20, SERNICNAZFMEL, 2=y FO#Hifi%Z
BHREL728 D TH D, CC2001 & DRI ENIZNZED



BRLEBEFSMRRE
IPSJ SIG Technical Report

2z, oo hEZ 2 komicis, V777
2V 27, BXUOMRETEMOBGRDEM, 7XNAEE
NAEDILFTENH . TNbid, FillfEFZRiRE LT
TPERDOAN VI F 2T L%, BIFY AT LOWE ZTite &
LCEEEDOm EZEET WS HDOHOEEZEE L
Tt DEeEZOND. FHEINEHERE AT, FFN
(maintainable) &9 GBI EIN TV S E DD, {R5F
(maintenance) &WHHFENI= Y FD MY 7 AN L
Z, evolution MWMHbLNBE XSk THB. X,
CMMI DOE AP NEIR Ny 7 ATIEH S D, Software
Process ICAESTEAE DBEZANEBINE Nz,

SF — Systems Fundamentals

LT 7THs. N—Fh5 0SERHBELTT IV
T—=2a BB ETEVATLEVIBUNTE DL
LTWa. AR, NC, OS, PD R EICp#L T\ eT—< %
F Lol H—Maf X programming for performance
rELTVS.

RDESKBA=y b5 7E%.

+ Computational Paradigms GiHl7 — s 5 AL w RET)

+ Cross-Layer Communications (LAY —0D&% %> A7 L)

* State and State Machines GEFLN)VDT—F 77 F ¥)

+ Parallelism (i3 ULERHEE)

+ Evaluation (PEREHIE)

* Resource Allocation and Scheduling (7Bt w9 A€

V—DRT T a—1) )

* Proximity (AEY —FEEXE)

+ Virtualization and Isolation ({RAE(bLDO—f%Fm)

* Reliability through Redundancy (SO —MEm)

* Quantitative Evaluation CPERERIEDITE)
aATREENEE 2T 5Z 5N TS,

HEDKMIZ AR, 0S, PD 7% EAD cross reference 7
H%. TOL) T DFERDORERGIN D JLTHIRTED, HIDH
FiEThE, REICHN LT 7Iick>sT0Ene s 5
AB.

SP — Social Issues and Professional Practice

CC2001 TlZ Social and Professional Issues & U9 % i
olz. a7IEEIE 16 TED AW,

CC2001 @ Risks and liabilities of computer-based sys-
tems (SP5) (&—&dDHZH/\>, Philosophical frameworks
(SP10) I3HIBRE N7z, ZDRH Y, HCI* SE LELHET 2
Professional Communication & Sustainability DSHTARIC
TELUTHAT.

History 37533 hiz. "y 7 ABMEZ o=y
rZWVDY, REIC, Intellectual Property & Economies of
Computing AARIEIZHEM L 7z.
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CS2013 & CC2001 D BOK DLt#gHETi>7z. TV 71
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(3] EERLECEREHREE A Y a7 LERE R 197 RE
T—F G TN~ KEEOBE T RERERRER O
DAV 21— RZY ALV ABEAY F2 5L J97 (B 1.1
), T2 (1999).

[4]  The Joint Task Force on Computing Curricula: Comput-
ing Curricula 2001 Computer Science, IEEE Computer
Society / ACM (2001).

[5] The Joint Task Force on Computing Curricula: Com-
puter Science Curricula 2013, ACM / IEEE Computer
Society (2013).



BRLEBEFSMRRE
IPSJ SIG Technical Report

Vol.2015-CE-132 No.39
Vol.2015-CLE-17 No.39

f1#% : CS2013 & CC2001 1=y kLANJVTOLE
=y FOKDLDICHHTEIME TR THS. Tierl, Tier2 ORF% (Tierl+Tier2) & KidL T\ 5.

2015/12/6

CS2013 1= b

CC2001 =v k

AL. Algorithms and Complexity (19+9)

AL/Basic Analysis (2+2)

AL/Algorithmic Strategies (5+1)

AL /Fundamental Data Structures and Algorithms (9+43)
AL/Basic Automata Computability and Complexity (343)
AL/Advanced Computational Complexity

AL/Advanced Automata Theory and Computability
AL/Advanced Data Structures Algorithms and Analysis

AL. Algorithms and Complexity (31)
AL1L.
AL2.
AL3.
ALA4.
ALS5.
ALG.
ALT.
ALS.
AL9. Cryptographic algorithms
AL10. Geometric algorithms
AL11. Parallel algorithms

Basic algorithmic analysis (4)
Algorithmic strategies (6)

Fundamental computing algorithms (12)
Distributed algorithms (3)

Basic computability (6)

The complexity classes P and NP
Automata theory

Advanced algorithmic analysis

AR. Architecture and Organization (0416)
AR/Digital Logic and Digital Systems (0+3)
AR/Machine Level Representation of Data (0+3)
AR/Assembly Level Machine Organization (0+6)

AR /Memory System Organization and Architecture (0+3)
AR/Interfacing and Communication (0+1)
AR/Functional Organization

AR/Multiprocessing and Alternative Architectures

AR/Performance Enhancements

AR. Architecture and Organization (36)
ARI.
AR2.
ARS3.
ARA.
ARS.
ARS6.
ART.
ARS.
ARS9.

Digital logic and digital systems (6)

Machine level representation of data (3)
Assembly level machine organization (9)

Memory system organization and architecture (5)
Interfacing and communication (3)

Functional organization (7)

Multiprocessing and alternative architectures (3)
Performance enhancements

Architecture for networks and distributed systems

CN. Computational Science (1+0)
CN/Introduction to Modeling and Simulation (14-0)
CN/Modeling and Simulation

CN/Processing

CN/Interactive Visualization

CN/Data, Information, and Knowledge
CN/Numerical Analysis

CN.
CN1.
CN2.
CN3.
CN4.

Numerical analysis
Operations research
Modeling and simulation

High-performance computing

Computational Science and Numerical Methods (0)

DS. Discrete Structures (37+4)
DS/Sets, Relations, and Functions (4+0)
DS/Basic Logic (9+0)

DS/Proof Techniques (10+1)

DS/Basics of Counting (540)
DS/Graphs and Trees (3+1)
DS/Discrete Probability (642)

DS.

DS1.
DS2.
DS3.
DS4.
DS5.
DS6.

Discrete Structures (43)
Functions, relations, and sets (6)
Basic logic (10)

Proof techniques (12)

Basics of counting (5)

Graphs and trees (4)

Discrete probability (6)

GV. Graphics and Visualization (241)
GV /Fundamental Concepts (2+1)

GV /Basic Rendering

GV /Geometric Modeling

GV /Advanced Rendering

GV/Computer Animation

GV /Visualization

GV.
GV1.
GV2.
GV3.
GV4.
GV5.
GV6.
GVT.
GV8.
GVo.
GV10. Virtual reality

GV11. Computer vision

Graphics and Visual Computing (3)
Fundamental techniques in graphics (2)
Graphic systems (1)

Graphic communication

Geometric modeling

Basic rendering

Advanced rendering

Advanced techniques

Computer animation

Visualization
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HCI. Human-Computer Interaction (4+4) HC. Human-Computer Interaction (8)
HCI/Foundations (4+40) HC1. Foundations of human-computer interaction (6)
HCI/Designing Interaction (0+4) HC2. Building a simple graphical user interface (2)
HCI/Programming Interactive Systems HC3. Human-centered software evaluation
HCI/User-Centered Design and Testing HC4. Human-centered software development
HCI/New Interactive Technologies HC5. Graphical user-interface design
HCI/Collaboration and Communication HC6. Graphical user-interface programming
HCI/Statistical Methods for HCI HCT7. HCI aspects of multimedia systems
HCI/Human Factors and Security HC8. HCI aspects of collaboration and communication
HCI/Design-Oriented HCI

HCI/Mixed, Augmented and Virtual Reality

IAS. Information Assurance and Security (3+6)

IAS/Foundational Concepts in Security (140)

IAS/Principles of Secure Design (1+41)

IAS/Defensive Programming (1+41)

IAS/Threats and Attacks (0+1)

IAS/Network Security (0+2)

IAS/Cryptography (0+1)

IAS/Web Security

IAS/Platform Security

IAS/Security Policy and Governance

IAS/Digital Forensics

IAS/Secure Software Engineering

IM. Information Management (149) IM. Information Management (10)
IM/Information Management Concepts (1+2) IM1. Information models and systems (3)
IM/Database Systems (0+3) IM2. Database systems (3)

IM/Data Modeling (0+4) IM3. Data modeling (4)

IM/Indexing IM4. Relational databases

IM/Relational Databases IM5. Database query languages

IM/Query Languages IM6. Relational database design
IM/Transaction Processing IM7. Transaction processing
IM/Distributed Databases IMS8. Distributed databases

IM /Physical Database Design IM9. Physical database design

IM/Data Mining
IM/Information Storage and Retrieval
IM/Multimedia Systems

IM10. Data mining

IM11. Information storage and retrieval

IM12. Hypertext and hypermedia

IM13. Multimedia information and systems
IM14. Digital libraries

IS. Intelligent Systems (0+410)
IS/Fundamental Issues (0+1)
IS/Basic Search Strategies (0+4)

IS/Basic Knowledge Representation and Reasoning (0+43)

IS/Basic Machine Learning (0+2)
IS/Advanced Search

IS/Advanced Representation and Reasoning
IS/Reasoning Under Uncertainty

IS/Agents

IS/Natural Language Processing
IS/Advanced Machine Learning
IS/Robotics

IS/Perception and Computer Vision

IS. Intelligent Systems (10)

IS1.
1S2.
1S3.
154.
1S5.
1S6.
IS7.
IS8.
IS9.

IS10.

Fundamental issues in intelligent systems (1)
Search and constraint satisfaction (5)
Knowledge representation and reasoning (4)
Advanced search
Advanced knowledge representation and reasoning
Agents
Natural language processing
Machine learning and neural networks
Al planning systems

Robotics
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NC. Networking and Communication (3+7)
NC/Introduction (1.5+0)

NC/Networked Applications (1.540)

NC/Reliable Data Delivery (0+2)

NC/Routing and Forwarding (0+1.5)

NC/Local Area Networks (0+1.5)

NC/Resource Allocation (0+1)

NC/Mobility (0+1)

NC/Social Networking

NC. Net-Centric Computing (15)

NC1. Introduction to net-centric computing (2)
NC2.
NC3.
NC4.
NC5.
NC6.
NCT7.
NCS8.
NC9. Wireless and mobile computing

Communication and networking (7)

Network security (3)

The web as an example of client-server computing (3)
Building web applications

Network management

Compression and decompression

Multimedia data technologies

OS. Operating Systems (4+11)
0OS/Overview of Operating Systems (240)
OS/Operating System Principles (2+0)
OS/Concurrency (0+43)

0OS/Scheduling and Dispatch (0+3)
OS/Memory Management (0+43)
OS/Security and Protection (0+2)
OS/Virtual Machines

0OS/Device Management

OS/File Systems

OS/Real Time and Embedded Systems
OS/Fault Tolerance

0OS/System Performance Evaluation

OS. Operating Systems (18)
OS1.
0S2.
0OS3.
0S4.
OS5.
0OS6.
OS7.
0OSs.
0S9. Real-time and embedded systems
0OS10. Fault tolerance

OS11. System performance evaluation
OS12. Scripting

Overview of operating systems (2)
Operating system principles (2)
Concurrency (6)

Scheduling and dispatch (3)
Memory management (5)

Device management

Security and protection

File systems

PBD. Platform-Based Development (0+40)
PBD/Introduction

PBD/Web Platforms

PBD/Mobile Platforms

PBD/Industrial Platforms

PBD/Game Platforms

PD. Parallel and Distributed Computing (5410)
PD/Parallelism Fundamentals (2+0)

PD/Parallel Decomposition (1+3)

PD/Communication and Coordination (143)

PD/Parallel Algorithms, Analysis, and Programming (0+3)
PD/Parallel Architecture (1+1)

PD/Parallel Performance

PD/Distributed Systems

PD/Cloud Computing

PD/Formal Models and Semantics

PL. Programming Languages (8+420)
PL/Object-Oriented Programming (44-6)
PL/Functional Programming (3+4)
PL/Event-Driven and Reactive Programming (0+2)
PL/Basic Type Systems (1+4)

PL/Program Representation (0+41)
PL/Language Translation and Execution (0+43)
PL/Syntax Analysis

PL/Compiler Semantic Analysis

PL/Code Generation

PL/Runtime Systems

PL/Static Analysis

PL/Advanced Programming Constructs
PL/Concurrency and Parallelism

PL/Type Systems

PL/Formal Semantics

PL/Language Pragmatics

PL/Logic Programming

PL. Programming Languages (21)
PL1.
PL2.
PL3.
PLA4.
PL5.
PL6.
PL7.
PLS.
PL9.

PL10. Programming language semantics

Overview of programming languages (2)
Virtual machines (1)

Introduction to language translation (2)
Declarations and types (3)

Abstraction mechanisms (3)
Object-oriented programming (10)
Functional programming

Language translation systems

Type systems

PL11. Programming language design
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SDF. Software Development Fundamentals (43+0) | PF. Programming Fundamentals (38)
SDF/Algorithms and Design (11+0) PF1. Fundamental programming constructs (9)
SDF /Fundamental Programming Concepts (10+0) PF2. Algorithms and problem-solving (6)
SDF /Fundamental Data Structures (1240) PF3. Fundamental data structures (14)
SDF /Development Methods (104-0) PF4. Recursion (5)
PF5. Event-driven programming (4)
SE. Software Engineering (6+21) SE. Software Engineering (31)
SE/Software Processes (2+1) SE1. Software design (8)
SE/Software Project Management (0+2) SE2. Using APIs (5)
SE/Tools and Environments (0+2) SE3. Software tools and environments (3)
SE/Requirements Engineering (1+43) SE4. Software processes (2)
SE/Software Design (3+5) SE5. Software requirements and specifications (4)
SE/Software Construction (0+2) SE6. Software validation (3)
SE/Software Verification and Validation (0+4) SE7. Software evolution (3)
SE/Software Evolution (0+42) SES8. Software project management (3)
SE/Software Reliability (0+1) SE9. Component-based computing
SE/Formal Methods SE10. Formal methods

SE11. Software reliability
SE12. Specialized systems development

SF. Systems Fundamentals (18+9)
SF/Computational Paradigms (34-0)
SF/Cross-Layer Communications (340)
SF/State and State Machines (6+0)

SF /Parallelism (34-0)

SF/Evaluation (340)

SF/Resource Allocation and Scheduling (0+2)
SF/Proximity (0+3)

SF/Virtualization and Isolation (0+2)

SF /Reliability through Redundancy (0+2)
SF/Quantitative Evaluation

SP. Social Issues and Professional Practice (11+45) | SP. Social and Professional Issues (16)

SP/Social Context (1+2) SP1. History of computing (1)

SP/Analytical Tools (2+0) SP2. Social context of computing (3)

SP/Professional Ethics (2+2) SP3. Methods and tools of analysis (2)

SP /Intellectual Property (240) SP4. Professional and ethical responsibilities (3)

SP /Privacy and Civil Liberties (240) SP5. Risks and liabilities of computer-based systems (2)
SP /Professional Communication (1+0) SP6. Intellectual property (3)

SP/Sustainability (1+1) SP7. Privacy and civil liberties (2)

SP/History SP8. Computer crime

SP/Economies of Computing SP9. Economic issues in computing

SP/Security Policies, Laws and Computer Crimes SP10. Philosophical frameworks
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