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2.8.3. ZEXH
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HALER, Vol. 49, No. 7, pp. 768-774, 2008 4£ 7 H.

M. Ohtsuki, T. Kakeshita, “A web-based assessment tool for various types of
self-evaluation utilizing common BOK in ICT” , Proc. 3v¢ IEEE MITE 2015, pp.
242-247, Oct. 2015.
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(iii) CON ——— Computational Science

N BIRIZFI DD & D, TIVAXLVDFENRLED > TWD, AiflE Computational
Science and Numerical Methods 7257z, CC2001 (X CN @2 7HfilZ 0 & LT\ T, 5
Bk CEERATE 5 7228, A ET Introduction to Modeling and Simulation |2 1 M %
#H BT TS,

o=y MEBNA D RESEDoTWD, Alld, BEFIENPEART, ZhifioT
TEXLZLHW_THoT=M, 5L Modeling and Simulation 23HLNT, Z i EKHL
T D72 DO & F2 LT 5, Appendix B TlX using computational power to solve
problems in domains both inside and outside of traditional CS boundaries 7% CN
DR FTETZ
ELTW5,

B & B Numerical Analysis D= "R dH > T, NEITLE D> TRV, BT
D2 =y FNEoTebDONREDLT=y MNIR>TWT, MEMITHRREED,
Modeling and Simulation = k& HFIAFIET 203, AFITE 72 <#E H, CC2001
TIE, B E 2l BRI S 2 2 L— 3 v EDERIC OV TIE o7z, €S2013 T,
BEEZET VI T5DOFMEEEEZFELIGHLETWD, 122 Introduction to
Modeling and Simulation ®=x=+ F £ THIT LI TV 5,

CC2001 (23~ 7= Operations research (CN2) <° High-performance computing (CN4)
D=y MIRL poTe, BIBFHEIERRE HITHIFEER I Modeling and Simulation 0=
=y FC, ET VU ZOEELLTHRELNATWVS, A—/X—a b a—ZOF5FIGHH
FWHZTCLE-TZL D7,

Modeling and Simulation Z 3 % B $fff & L T, Processing (FZfAIZEMM) . Interactive
Visualization (A[f4t). Data, Information, and Knowledge ([F#H-CZngkdLVY) D
=oDa=y MR INTND,

(iv) DS ——— Discrete Structures
HEREBCAIC BT 2 FEEZH O =V 7T, RFIRIFLALEED> TRy, 2=y M§
bR, =y DX A hLdDFunctions, relations, and sets 73 Sets, Relations,
and Functions [ZE D -7, SEDNAFO AN ZIZ0T OEWE,
o 7 RERIE 43 205 41 1208~ 7=, Discrete Probability ®== k™ = 7 Kffi] 72 1) H#
2 TCHibSh, Er0a=y FBD LT TWND,



(v) GV —- Graphics and Visualization

GVEWI U TIXHIMN S HDEMB, 7L AULDSENE D5 TV D, HilXGraphics and
Visual Computing 7257z, A 7KL 3 TED LRV, =y MBS 1125 6 ~&
FOW - 7=, CC2001 & Eb~_ T, Graphic systems (GV2) & Graphic communication (GV3)
MERAIL, Virtual reality (GV10) 723 HCI ~~, Computer vision (GV11) 73 IS ~& fH)
S,
FLOHERET L LT, EODRER> TS, DE D, 02001 TiE, 22—
27774y A Affb, BAEBLE, aEa—F T a L OMODSEE g N—F
HLLTWER, ZOSBLDO OO ) TICBEI Lz, AT T, ¥4 M
BEIn,

CG DIEMEEAT A TIL S L, Lo F Y o7 FET ) 7B NEEZRH L TV 5, Computer
Animation & Visualization D=y MIHHF/2/R Py 7 ANBIMESHTVWD

(vi) HCI —— Human-Computer Interaction

AHNIED SRV BREIEH HC 725 HCT IZZEH Shjz, €C2001 TikY 7 hBAZIC
B A BT IROEIA O TH o 7228, €S2013 TiE, Sl EF T ETHEICR->TND
AT TR &R T 7 e —F IR U TR N LR ST %, £72,0C2001 TiL GUT
WZRHME LT 223, €S2013 1 GUL IXHL72 % UL O—2 & W I N ZR > T D, I Tk
X8 LRUETHLN, 2=y P& LTUIRIERET L 72> T D,

AIORENTZ 5720, HiFOE Rolza=y FEEHEL, 2=y ML GUT 26R
&, (S2013 TiXfi>?D==v b Foundations, Designing Interaction, Programming
Interactive Systems, User—Centered Design and Testing, F XL T}, Collaboration and
Communication ICF L O HIFTWVWDB, T HIIZ, >D=2x=y b New Interactive
Technologies . Statistical Methods for HCI . Human Factors and Security .
Design-Oriented HCI, & T8, Mixed, Augmented and Virtual Reality % il CiBn
LTV,

(vii) IAS —— Information Assurance and Security

LW 7 THD, HRAMEREMICRKE KFTL2E 01T TET, EF 2V
TAPNEEIR>TWD Z 2% T, MiERICBNES Nz, RO 11 =y b
Foundational Concepts in Security . Principles of Secure Design. Defensive
Programming. Threats and Attacks. Network Security., Cryptography. Web Security.

Platform Security, Security Policy and Governance, Digital Forensics, 3 & O Secure



Software Engineering 7> 72> CW 5,

T a TR 9 2AEID B THRTWD AN, B, MO RIRRASRIZ 63. 5 R 532355 #
BEIN TS EENTHD, 2FV, o=y FO MY 7 RAL LT, DT
MBI — 27— 2L LTV WOND O ESNTWDR, HEDPAMIZITIRES
TRV, 9 B TIXa 7 ONBZHZ ENE DTV, £z, B LT WIS
2o TR, AT USADOESIIRFFE L~V T, BEREONHD Z9 THDH, ZD
T Y TITHESPNHNO T, T TIENMAMLERERRHTWS, Bl +&T, &
SR TN TN D, KRB AT 2R TIL, V=77 7 ) OYadstE N K& 7etbny -

HFEIRRIZRBE L 72 o TV DED, ZHEWD FE Y 7 AREZITHRVDITN S,
(viii) IM —— Information Management

—HNR=ZAZFUOETHEREEIZONWTOZY T THDH, 2T 1013EDH 5
2N, ToT2 L, Tierl [d 1 KFH DA T, 58V 9 FFfIX Tier2 TH 5,

CC2001 Tl 14 == F &> 7273, Relational databases |ZBH9"5 ~DDx= kA
—DZHA 4. Hypertext and hypermedia (IM12) & Digital libraries (IM14) A
Br2L, £V | Indexing 2=y FBIESNT, #HE 2=y MlTHD, 7
T 7 MEMDPHE % T, semistructured data (XML) S A -7~

Indexing == MOSHER SNT-Z £ D, €S2013 T, 2072 0 B 1D index & &k
SELTEE L > TWD K H7E, 002001 TiE, FEBLUIRIT S Z &% Physical database
design (IM9) THID TRARDHMEKIZ o7, HRRBEZHEME L2 bDOLEZ 5,

(ix) IS —— Intelligent Systems

Whip D NTHBEICET 2FHEAR >V T THLH, a7 RFRHIZ 10 DEF LD > TV
RN, 1ZE A BT elective RNE L EHL X HNTND L ST,

Fundamental Issues D= M, BEHITEE 2008, WEAPRANE 22> T
%o IS O Z EIIEHATLEZNEVHIBATELDELZL D,

Appendix B2 & % &, Machine Learning ICE X # B W\ ON KX RENWEZE S 72, E
BS, Basic Machine Learning ® == 2372 > T T, AR NEEZ Y L
TWd, ZhoaTiEIT 2 THDH, HAAY7ZREFMI%, Advanced Machine Learning o
2=y FTIRRTWNT, TXTelective 7208, WERIIMERD & D) H 572 0 58k T
W5,

Search & Knowledge Representation (I, #r#f)72 ISDIA T - TUHIH & b ITBasic
& Advanced D ZOFOD =y FRHTHAL TV D, Basic DNEITIFE A EED-T



WRW3, Advanced ONFITREHEAIIZFR STV D,

Al planning systems (IS9) EWH = "W o720, TDOHNEIL Advanced
Representation and Reasoning {2 LTV 5,

Reasoning Under Uncertainty & Perception and Computer Vision ® - DD == k
DR SINT, WWFEEEZES DI~V T AT 47 L OBEBRERMLETENGTEA D,

Agents & Natural Language Processing ® _—-2>® == M, (R ELFEUCHETE &
HHNTND, BET, TNENOHEANNRVFEMEESNTWD K957

Neural networks 3% 5. deep learning IXZFEZ A>TV,

(x)  NC ——— Networking and Communication

CC2001 IZH NC WD = U TR H 5708, Net—Centric Computing OBE7TZ > 7=, [A] UHERE
DEE, ZVTDOIA MNEEZTND, Xy MU —7 LIBEOEEEREL TV Z
EIXHENT, LW A RARARELEEbRD, ¥4 NMVOEEX, HAOETHE
K42, mUTHO2=y MERIZKIBIZZ DT, £O—208Lé LT, == |
DX A LT CC2001 & €S2013 TR L S DIE—2H 720,

a7 EEIE 15 235 10 123> TV 5, web application X2 mobile device (ZRH7 556
BUTPBDIZEY . X2 U T 4L IAS 1T T,

Appendix B2 XAUE, NC TH R D2NADZEAIE, TP & Ethernet X v b U —7 DL
X wireless networking % X W ML L, reliable delivery <° implementation of
protocols and applications Z W/ N—F 5L H /-7 & ThD,

& LT, web application HL7Z 5 7oA D, XV ANT 2D JWHERKIZ 7 -
2L OICRA D, CC2001 DEFIT, HBEFOREMTHY | E7EWAITENIFET-D b D722
Mmolocbnws ZelZEBbns,

CC2001 D= FD I H, WD E DML 72572, Network security (NC3). The web
as an example of client—server computing (NC4). Building web applications (NC5).
Network management (NC6). Compression and decompression (NC7). Multimedia data
technologies (NC8). Wireless and mobile computing (NC9), Z ™ 9 %, Wireless and
mobile computing (% CS2013 @ Mobility (ZXfIST 27> b EALZ2 W 1EDNE, JC &4 elective
EoleZbbdhoT, o= ) TITEHAHICETIREDXIGIZZR > TV D,

EDMT CS2013 DNC M HHIBRE N b E Y 7 ZIZiE Ry T — 27 OJFER TS0 7-1ayer
reference model. &L, remote procedure call 72 ENRH 5,

FrlLna=y hO2HDOMDE, LA T —D ENSIEDIZxR LTV, Networked

Applications, Reliable Data Delivery., Routing and Forwarding, Local Area Networks



Thb,
EZHT L=y MIKRD =>Th D, Resource Allocation, Mobility, Social
Networking, Social networking Z#2 =+ hDO L ~YLTHERY EIFA2DI3EH THA D D

(xi) 0S ——— Operating Systems

a7 RN 18 v 15 (2~ 72, 0S = U 771X SF, NC, TAS, PD = U 7 L fH#HICTH 5,
VAT LEFT Computer Science TlE72 < T Information Technology 72¢& H 5 bHiLd
M. TRTOFATEROEITEN TELHREITELELTNT, BXx a7 0 LR#EIX
aATIZED REREOEBILERICB LTS, T v K v 7 OFEMIL PD ~BEh L7z,

Overview of operating systems (0S1) Tli&. History of operating system development
M7z 7g o7z, Concurrency (0S3) [XKRIBIZI S 4L, Wo 2L PD ~BIhiz, 71
77 DHENSDWATT 0 7 I 7 &> T, 0S @ implementation {ZfR->72 &\
Y2 kLB D,

Memory management (0S5) HikD Shv7c, RARREICE T2 Z LITAR THNN—F5 L
WD FER DTS S b, Z DRV | Virtual Machines D= AN BEM &7z, Paging
and virtual memory H Z D= FD M 7 AT/ > TW5, RIEB(ILE WS BAETE
EOBE LIS OOHRIFIETLE D ED L 97, £ LOHFICHBEILR D,

Security and protection (0S7) [IMe/NL7z23, —H TaTkMA G2 bz, IAS
DBE% ST DT, Encryption 72 EOFEMIZZ L BB Liz0Z L Bbib, 0S & LT
DENRDO S DIZR -T2V ) ZEEH 5,

Scripting (0S12) IXHIR S 117=,

FRIELTOFRLEVZEALTNDN, HEOHEETIILE I, F—U—FDEZ
TINHEZ R TH D,

(xii) PBD —— Platform-Based Development

LW T Thd, EDY 7 b =T7 7Ty b7+ —LICHEELZY 7 hu=T
TV = a rORGH FEICEDLLDOTH D,

HHOT v 77 I 7N, 7Ty 74— LRXR=ZADRBITIETT T v b7+ — 24
MAEOHIKIN DD, 22X, v=T7Tmr oI 7, v AVF AT 0 THEE, B0
aAyCa—7 47 TV, vwRT 17 ZFRABICHFKIOH D RFED I —E A
/APT/ =R =7 2@ T 577 v b7+ —L 0B TH D,

oD == b Introduction, Web Platforms., Mobile Platforms. Industrial

Platforms., XX, Game Platforms 225725, WILh elective TH VY, a7 HREfEIX

10



RN, BHENLRLEENSGEAISNZLOT, a7 LTEAT S E TNz T
VWD EEb D, FEENRMERONE L B, EEBH TS T 50, BRICG
CTEb>TWN D EEbihs,

(xiii) PD ——— Parallel and Distributed Computing

C2001 TiZ, WHIGHAZBIT DEEER N SO Y T LTHNT, Larb T
Telective o7z, TNE—DIZE LD ETa 7R 156 2HID YTk, ZOHWR
VEINZ/2 2138, DTHOEEENREL THD LW SR H -7z,

Parallel and Distributed Computing L5810 ATY > TWH 7o, BV LF57T
—<IIXET&ETH D, programming models, programming pragmatics., algorithms,
performance, computer architecture, distributed systems 72 DT —~NEEN T
WD,

Juo®D= =+ k Parallelism Fundamentals, Parallel Decomposition, Communication
and Coordination., Parallel Algorithms, Analysis, and Programming . Parallel
Architecture, Parallel Performance, Distributed Systems., Cloud Computing., ¥ X

X, Formal Models and Semantics 23572 T 5,

(xiv) SDF (I@ PF) —- Software Development Fundamentals

PF (Programming Fundamentals) MZil ST, AAibEbol=, Y7 bv =T
(CRBE AR BEAE&R L B 20 5= V7T, PF (Tr 7T I 7 AM) DBIili>TnD
D3 AL DB EEARENTER Y 2. SE D BERFEIEIE A DS B EAT — L, PL DT
77 IV EEEEIRYIAALTWD, FEDT 1T T I 7 RT XA KRR O
E. —ERBRBNDOIZDIZ, PLICBLTWD, ZABIZLYD, a7k 38 05 43 12
STV,

Algorithms and problem—solving (PF2) I% SDF @ Algorithms and Design I8 > 7= 23,
I T WEH 6 205 11 I KMEHY & 72 > 7=, abstraction, program decomposition, 7 /L= U
ALDOEENIR L, AW EFEHEEZ>BY AR DBMED LT

Fundamental data structures (PF3) % SDF @ Fundamental Data Structures (2%}
T o0, FEEFEHEOFENHIFR Sz, 2FHOBAITZR > T D,

Recursion (PF4) %, SDF ® Fundamental Programming Concepts. Algorithms and Design
DIE7H>, AL @O Algorithmic Strategies, PL ® Language Transition and Execution {Z
FNEN—HBRB S Mo =y FTiE/e < 72572, Event—driven programming (PF5)
b, PLICBE ST,

11



FrLvwz=~ h® Development Methods (%, BHFIZEET 2 A4y & LT,
Software design (SE1., =7 8 ifl]) . Software processes (SE4, =7 2 Bfff]) . Software
evolution (SE7, =7 3 Wff]) MOANEZHVIAALTE DT, 27 10 KfEIZ7e > T 5,

(xv) PL ——— Programming Languages

T IV ITEEEROI VT THD, MBS RE S b oTo, a7 KR 21 125
BIHZ TWD, 2=y MRS 1L 5 ITIZH X TV D, X D5NA b S TV T,
AN ETEDLS>TLESTZE VIR,

RO ZOD2=y bRAT V27 MER EBEEREHRT, 2O DICREOa TR
B12E D YT TS B BABIRIIRE K T elective 720 T2 b DIZ TR 2 & T TN D
T T RERO TR OT X TE2E > TWDHENETS, 1ERkITH A 722 Fii & M E5E
FLETDFEDHTE -7, 4l mutable state DZRWEFEIC IR EZE WL LT
Wo,

e ) REREATEN, TOERIIIT 0 77 I 7 SEOFMEERNC X 2@ & 0T
W7 B LY,

Z-2>H®D==v ML, Event-Driven and Reactive Programming T, Z#U% CC2001 ®
PF5 (Event-driven programming) ZHsL7=H D77,

ZOENDO2=y PHBEERREL, PE Y Z A L-ULOEITE THTE 20, L
T, 2=y FALLVOHIRICE 80D, SOOI L OMmO~=y MI, o0
SIS A TN D, A7V =7 MER & BEERIFLD 50 Lafid Event-Driven

DIENGHREESFENEZ TV D, AT AR > 2=y MIR1r o7,

Iu I IV TEERMOL IRy NI, =0 b —DI#Hi oz, Virtual
machines (PL2) & Programming language design (PL11) 2372 < 72> T, Language
Pragmatics 7ZiJ 1272 - 7=,

BUROT=y MNI—2TEDLL R,

R OSFEAEER ) 2=y ME, Zonbl2Zo7c, 2D 5 H Type Systems
D=~ FHR—D2H %7~ (Basic Type Systems @3iB/I) . Declarations and types (PL4)
L Abstraction mechanisms (PL5) 2372 < 72> T, Advanced Programming Constructs
L Concurrency and Parallelism 23BN X417~

SREMHERICET 2=y ME, oMb BT 2 72, Al Language translation
® Introduction (PL3) & system (PL8) D 2725723, FiBlELD 7 = — X T L 25

Wik r T o=y FRITONTZ, L= ~L. Program Representation,

Language Translation and Execution, Syntax Analysis, Compiler Semantic Analysis,

12



Code Generation, Runtime Systems. Static Analysis TH D, 7 17 7 T LMEHT° garbage
collection 72 A3 HLY EIF 6 Tn5,

(xvi) SE —— Software Engineering

V7 MU T . BROVAT LEELHIEARS =) 7 ThbH, a7 KA 31 b

W2 > 72, a T HEE W45 4 1. Using APIs (SE2, =27 5 BFf#]) . Component—based

computing (SE9) 23 SDF iz #Eh X /-=Z LIz Xk b, £7-.Specialized system development

(SE12) 1Z, U TN B A LV AT L B AT AR EERFNT D 2=y b ThHoToh,
HiRENTz, 72720, Hax2 B U FaT7 50T, ZLOFRI Y 2T A EHfICE
A TCWOHEEAHE, FAERGTE GEMRT L 0LENH L &, SE OiFZIZHL SN,
FimlcBmEniz2=> hI Software Construction TH 5D, ZIITlFa—TFT 1 7
fir. ZEEDOEBIW 2 ENEGENTEY, SDF @ Development Methods & PNANNEME L
TW5, ZDIEH, SDF D9 a 7RG SE LEHEETHZ & Lotz

SETHfH A D My 7 A& RIE, BIMENTEF—T— FBH 50, RIERICHNEZ
FEfb L, == FOFPFHAEZHIFEL LB D TH Y | CC2001 & DXL &7 WE E D
fbix7ev, SEFOMESEZZIT -2 bohicit, V7 ry 7207 BLOBHETREEO
BIGRDIBIN, T A N FIEENBEOIER R B D, Zvbid, FHHRZ RS LTzt
KDOAVF 2T b, BFEVAT LAOWREZAEE L UEEMEDOM E2 B v ot
DHOEFEAEZZE LLbDLEEZOND, FETNESHEEERV ST, RFME

(maintainable) &5 HEEIZFE SN TS H DD, f&5F (maintenance) &9 HFEAH

=y hDOME Y7 ANBIH A, evolution MEbLID LIl ThHD, 72,
CMMI D JAZPEVIEIR N By 7 A Tlddh 223, Software Process (ZHE S BEAE DL A
Bz,

(xvii)  SF —— Systems Fundamentals

HLWT VT ThHN—FPb0S 2L T 7Y r—ya L ETEY AT
LEVWHBRTELEDZE LTS, AR, NC, 0S, PD R LI LT ieTr—~& £ &
W77, AR ST programming for performance 72& LT\ 5,

10 ®=x =+ I Computational Paradigms., Cross—Layer Communications, State and
State Machines, Parallelism, Evaluation., Resource Allocation and Scheduling.
Proximity. Virtualization and Isolation, Reliability through Redundancy., ¥ X TF,
Quantitative Evaluation 225725,

a7 REEAAFE 27 52 BTV D T H O KT AR, 0S,PD 72 &~ cross reference

13



NHDH, ZOTY T OFEORHENS B CYIRZN, Bo R 2T L, BeIMNL L
2T Ro TNt b E A5, 2=y MED L)L RFE—DIE L,

(xviii) SP ——— Social Issues and Professional Practice
CC2001 CiX Social and Professional Issues &9 4Ri72o7-, 2 7 Kifi% 16 TE
DB,
CC2001 @ Risks and liabilities of computer—based systems (SP5) IL—HRD A%
W, Philosophical frameworks (SP10) [FHIERES 7z, Z£DRH Y HCI X° SE & B3
% Professional Communication & Sustainability 28FHlic=7 & LT#x 7=,
History (22763 FNi, Py 7 AREATa=y FBRZWVA, KT,

Intellectual Property & Economies of Computing 3 KiEIZHEEI L 7=,

@) A4 N—tFxa)Tq - T—EAHAITORDEERIT
P A NR—tF=2 VT 41ECS2013 = U 7 IAS(Information Assurance and Security) H®
KIE LTS, aTKEN 346 TH D, xthhr=v M, LTFTDEEY Th D,

® [AS/Foundational Concepts in Security  (1+0)

IAS/Principles of Secure Design (1+1)
IAS/Defensive Programming (1+1)
IAS/Threats and Attacks (0+1)
TAS/Network Security (0+2)
IAS/Cryptography (0+1)

TAS/Web Security
TAS/Platform Security
IAS/Security Policy and Governance

TAS/Digital Forensics

TAS/Secure Software Engineering
ZOTY TIECS2013 THEINTZHDTHY AHTEa LV Ea— 2017
ELTHELWHIHMTH D, JITIZBWTHEATRETHD,

—Z YA T RZONTUE, RETRITYV O Y VT —=FDOWNDZ L eEZX D L
> 1) 7 IM(Information Management) ™=~ ~ IM/Data Mining 23%fis L CW\W 5 & Eb
o,

Flo, R, AME L WD R TIE, = U 7 CN(Computational Science) D= h

Interactive Visualization =<° Data, Information, and Knowledge., = U 7 GV (Graphics

14



and Visualization) =~ bk Visualization, £72. = U 7 IS(Intelligent Systems)
@ Machine Learning B D= v MIBEMNH D, By VT —ZZ2WH -HITFE, =

U7 PD(Parallel and Distributed Computing) {Z HBE S %, EFIET —FZ ¥ A =R
DEFRHITZ- T SHLZEBFLTH D,

T A = RIRNET DB NS5, TeE =T ELT
JITTH D DIZBRABDDOLRBMETH A H,J07T TIE= U T IZFEERIREEIC 72 > T
e W OO Y TILET 2=y NEBEEOT ) 7 CRAET D X9 iEiEE AN
HULENRSHS I,

4) JITERKEARITT

JO7 (Xt DRFTH Y F 2 7 ARFHRFICHMES DL, TOBMED J1T & LTH,
HIZRBRONWe b DEAEL LERH D, AARDIERFROYMTHLRUNTH D LD
PERERICE D, BTRTRVWE ZA~DF T HRETH D, HHRAROEMICH- 50
B (CS ALt (KFR)) AAEDMERD D0 Liveuy,

JIT D CSHPFICHONTEZD &, JOT-CS IR S FIFH & 7=28, BOK Otz Rk L7=%
EOWMENFBRHE N LD EThD, JIT bREOEBREEZIED N E D DN THE
WM REZLTHLIN, WERORTET H, THE I HITHISE L7z, Learning Unit
[ZOWTIE, fEERELZOZRNEERLT, i LT 5,

JI7T @ BOK 1 JO7 & CS2013 O 57> b BRI 5, F2I2 CS2013 A fi 5 A3, JOT T
AL U TIZHOWTIE, Mfed 2 alaetE 2%, BARMIZIE=Y 7 MR Th 5,

TUT OSHBETH LN, 2=y OV OROFR= Y TIZBFEIL, =V 7
0S Z M CHIZGE, TLEVNEL Ao TWnD, Y THRALFE T L), 2= b
DIFZHFTRV N bEZLOND, —2Da2=y MR _HOU LDV TIZETL LD
T 20THD, ZHIZOWTUIFERDIBRMNBLETH D,

CS2013 I THX SN/ U TIZHOWTIE, JOT L DOXfIS B RN 65 HEITHLT
HRETHA I,

LITF.#3.1.1-1~3 3. 1. 1-4 [T 0S2013 & C2001 D= k L~YLTO AT,
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7% 3.1.1-1 €S2013 & €C2001 D=~ k L ~UL T i (1)

Sy FPOFEEDICHLIEME I TEITES. Tierl, Tier2 ORE (Tierl+Tier2) k&L TS,

CEHN3 2= w b

Qo001 = w |k

AL. Algorithms and Complexity (194-9)

AL/Basic Analysis {2+2)

AL/ Algorithmic Strategies (5+1)

AL/Fundamental Diata Structures and Algorithms (94-3)
AL/Basic Automata Computability and Complexity (3+3)
AL Advanced Computational Complexity

ALJ Advanced Automata Theory and Computalility

AL/ Advanced Data Structures Algorithms and Analysiz

AL. Algorithms and Complexity (31)
ALL, Basic algerithmic analysis (4)

AL2Z, Algorithmie strategies (6)

AL3, Fundamental computing algorithms [12)
AL4, Distributed algorithms (3}

ALS, Basic computability [6)

ALG, The camplexity elasses P oand NP
ALT, Automata theory

ALS, Advanced algorithmic analysis

ALS. Cryptographic algorithms

ALID. Geometric algorithms

ALI1L. Parallel algorithms

AR. Architecture and Organization {0416)

AR /Digital Logic and Digital Systems ((4-3)

AR /Machine Level Representation of Data ((4-3)

AR Assembly Level Machine Organization {046)

AR/ Memory System Organization and Architecture [04-3)
AR /Interfacing and Communication (041}

AR/ Functional Crganization

AR Multiprocessing and Alternative Architectures

AR/ Performance Enhancements

AR. Architecture and Organization (36)

ARL Digital logic and digital systems {G)

AR2 Machine level representation of data (3)

AR3Z Assembly level machine organization (9)

AR4. Memory system organization and architecture (5}
ARS. Interfacing and communication (3)

ARG, Punctional organization (7}

ART, Multiprocessing and alternative architectures (3}
ARR, Performance enhancements

ARD Architecture for networks and distributed systems

CM. Computational Science (14-0)
CN;’Innwlnrtinn to Modeling and Simulation (140)
CN/Modeling and Simulation

CN/Processing

CN/Interactive Visualization

CHN/Data, Information, and Knowledge

CN/Numerical Analysis

CN. Computational Science and Numerical Methods (0}
CN1. Numerical analvsis

N2, Operations research

N3, Modeling and simulation

N4, High-performance computing

DS, Dizcrete Structures (37-44)
DS/ Sets, Relations, and Functions (440}
D8/ Basic Logic [9440)

DS Proof Techniques (1041}

D5/ Basics of Counting {540}

DS/ Graphs and Trees (3+1)

DS/ Dhserete Probability (642)

DS, Discrete Structures (43)

D51, Functions, relations, and sets {6)
D52, Basic logic (10)

153, Proof technigques (12)

D54, Basics of counting (5)

D55, Graphs and trees (4)

D156, Dhserete probability (6)

GV. Graphies and Visualization (241)
GV /Fundamental Concepts (241)

GV /Basic Rendering

GV /Geometric Modeling

GV Advanced Rendering

GV /Computer Animation

GV Visualization

GV. Graphics and Visual Computing (3)
GV 1. Fundamental technigues in graphics (2}
GV2, Graphic systems (1)

GW3E. Graphic communication

GV, Geometric madeling

V5. Basic rendering

GVE. Advanced rendering

GVT. Advanced techniques

GVE, Computer animation

GV, Visualization

GY10. Virtual reality

GV Computer vision
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HCI. Human-Computer Interaction (444}
HCI/ Foundations (4-40)

HCI/ Designing Interaction (044}

HCI/ Programming Interactive Systems
HCI/ User-Centered Design and Testing
HCI/ New Interactive Technologies

HCI/ Collaboration and Communication
HCI/Statistical Methods for HCI
HCI/Human Factors and Security

HCI/ Design-Crriented HCT

HCI/ Mixed, Augmented and Virtual Reality

HC. Human-Computer Interaction (8)

HC1. Foundations of human-computer interaction (6)
HCz2,
HC3S.
HC4,
HCS,
HCE.
HCT.
HC#,

Building a simple graphical user interface (2)
Human-centered software evaluation
Human-centered software development
Graphical user-interface design

Graphical user-interface programming

HCI aspects of multimedia systems

HCI aspects of collaboration and communication

IAS. Information Assurance and Security (3-+6)
LAS /Foundational Cloncepta in Security {140}
1AS /Principles of Secure Design (141)

1AS /Defensive Programming (141}
IAS/Threats and Attacks (041)

1AS /Network Security (0+2)

LAS/ Cryptography {041}

TAS ) Web Security

IAS /Platform Security

[AS/Security Policy and Governance

1AS /Digital Forensics

IAS/Secure Software Engineering

M. Information Management (14+8)
1M Information Management Concepts {1+2)
1M Diatabase Systems (043)

1M/ Data Modeling (0+4)

I Tndescingg

I Relational Databases

TN Query Languages

I Transaction Processing

I Distributed Databases

1M Phvsical Database Design

1M Diata Mining

M Information Storage and Retrieval
I Multimedia Svstems

I, Information Management (10
1M1, Information models and systems {3)
IM2, Database systems (3}

M3, Data modeling (4)

IM4. Relational databases

IM5, Database gquery languages

IMG, Relational database design

IMY, Transaction processing

IM8.
M9,
IMI10.
IMI11.
IM12.
1M1,
IM14. Digital libravies

Distributed databases
FPhysical database design
Data mining
Information storage and retrieval
Hypertext and hypermedia
Multimedia information and systems

IS, Intelligent Systems (04 10)

IS /Fundamental Issues {041)

1S/ Basic Search Strategies ((144)

15/Basic Knowledge Representation and Reasoning (043}
IS/Basic Machine Learning (0+42)

15/ Advanced Search

IS/ Advanced Representation and Reasoning
IS/ Reasoning Under Uncertainty

IS/ Agents

15/ Natural Language Processing

15/ Advanced Machine Learning

15/ Robotics

15/ Perception and Computer Yision

IS, Intelligent Systems (10}

181, Fundamental issues in intelligent systems (1)
132, Search and constraint satisfaction (5)

153, Knowledge representation and reasoning (4)
154, Advanced search

135, Advanced knowledge represemtation and reasoning
156, Agents

187. MNatural language processing

188, Machine learning and neural networks

1349, Al planming systems

1510, Robotics
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NC. Networking and Communication {(34-7)
MO/ Introduction {1.540)

NC/Networked Applications (1,540)

NC/Reliable Data Delivery (042)

NC/Routing and Forwarding (041.5)

N/ Local Area Networks (041,5)

NC/Resource Allocation (0+41)

NC/Maobility (041}

NC/Social Networking

NC. Net-Centric Computing (15}

NCL. Introduction to net-centric computing (2)

NC2, Communication and networking (7)

NC3, Network security (3)

MO, The web as an example of client-server computing (3]
NCH, Building web applications

NCE,
NCT, Compression and decompression

Network management

MO8, Multimedia data technologies
NO9, Wireless and mobile computing

085, Operating Systems {4-+11)
05/ Overview of Operating Systems (2-40)
05 /Operating Svstem Principles [ 24-40)
O8/Conenrrency (04:3)

08/ Scheduling and Dispateh (0+3)
08/ Memory Management (043)
O8/Security and Protection {042)
08, Virtual Machines

05/ Device Managerment

08/ File Systems

08 /Real Time and Fmbedded Syatems
05, Fault Tolerance

05/ System Performance Evaluation

05, Operating Systems (18)

OS1. Owverview of operating systems (2)
(52, Operating system principles (2]
053, Coneurrency (6]

054, Scheduling and dispatch (3)

085, Memory management (5)

(56, Device management

(57, Security and protection

0S8, File systems

(1549, Real-time and embedded systems
D510, Fault tolerance

(511, System performance evaluation
(512, Seripting

PBD. Platform=Based Development (040
PRD/ Introduction

PRI}YWeb Platforms

PRI Mohile Platlorms

PRI/ Industrial Platforms

PRD/Game Platforms

PD. Parallel and Distributed Computing (5410}
P/ Paralleliam Fundamentals [240)

PD/Paralle]l Decomposition {1+3)

PD/Communication and Coordination (14-3)

PDy/Parallel Algorithms, Analysis, and Programming (04-3)
P13/ Parallel Architecture (141)

PV Parallel Performance

PD/Dastributed Systems

PO/ Cloud Camputing

PD/Formal Models and Semantics

PL. Programming Languages [8420)
PL/Object-Criented Programming [4-+6)
PL/Functional Programming {344}
PL/Event-Driven and Reactive Programming {042)
PL/Basic Type Systema {1+4)

PL/Program Representation (0+1)
PL/Language Translation and Execution (04-3)
PL/Syntax Analysis

PL/Compiler Semantic Analysis

PL/Code Generation

PL/Buntime Systems

PL/Static Analysis

PL/Advanced Programming Constructs
PL/Concurrency and Parallelism

PL/Tvpe Systems

PL/Formal Semantics

PL/Language Pragmatics

PL/Logic Programming

PL. Programming Languages {21}

PL1. Overview of programming languages (2]
PL2.
PL3.
PLA4.
PLA.
PL#.
PLT.
PLE. Language translation systems
PLY. Type systems

PLI0. Programming language semantics
PL11. Programming language design

Wirtual machines (1)

Introduction to language translation {2
Dieclarations and types (3}

Abstraction mechanisms (3)
Object-oriented programming (10}
Functional programming
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SDF. Software Development Fundamentals {(43+0)

PF. Programming Fundamentals (38)

SDF/ Algorithms and Design (1 1-40) FF1. Fundamental programming constructs (9)
SDF /Fundamental Programming Concepts (1040 FF2., Algorithms and problem-solving {6)
SDF /Fundamental Data Structures (124-0) FPF3. Fundamental data structures {14)
SDF /Development Methods ( 104-0) FPF4. Recursion (5)
FPF5. Event-driven programming (4)
SE. Software Engineering (6421} SE. Software Engineering (31)
SE/Software Processes (241) SE1. Software design (8)
SESoftware Project Management {042} SE2. Using APls (5)
SE/Tools and Enviromments ((H2) SE3. Software tools and environments (3}
SE/Requirements Engineering (1+3) SEA. Software processes [2)
SE/Software Design (34+5) SEA. Software requirements and specifications [4)
SE/Software Construction {0+2) SEA6. Software validation (3)
Sk Software Verification and Validation ((+d4) SET. Software evolution (3}
SE/Software Evolution (42 SER. Software project management {(3)
5K/ Saftware Reliability (D+1) SEQ. Component-baged computing

5K,/ Formal Methads

SE10. Formal methods
SE11. Software reliability

SE12. Specialized systems development

SF. Systems Fundamentals (1849}
SF/Computational Paradigms (34-0)

SF /Cross-Layer Communications (340
SF/State and State Machines [640)
SF/Parallelism {340}

SF/Evaluation (3+{)

5F /Resource Allocation and Scheduling (042}
SF/Proximity (03]

S5F/Virtualization and Isolation (042)
SF/Reliability through Redundancy {0+2)

SF/Quantitative Evaluation

SP. Social Issues and Professional Practice {1145)
SP/Social Context (14+2)

SP/ Analvtical Toels {240)

SP/Professional Ethics {242)

SP/Tntellectual Property (240

SP/Trivacy and Civil Liberties (240)

SP/Professional Communication (140}

SP/Sustainability (141}

SP/History

SP/Economies of Computing

SP/Security Policies, Laws and Computer Crimes

SP. Social and Professional Issues (16)

5P1.
5P
SP3.
54,
5P,
5PT.
5Ps.
5P

History of computing (1}

Social context of computing (3)

Methods and tools of analysis (2}

Professional and ethical responsibilities (3}

Risks and liabilities of computer-based systems (2}
Intellectual property (3)

Privacy and civil liberties {2)

Computer crime

Economic issucs in computing

EP10. Philosophical frameworks
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CE-CAO-3 Instruction set architecture

Minimum core coverage time: 10 hours

Core Learning Outcomes:

= Explain the organization of a von Neumann machine and its major functional units.

= |llustrate how a computer fetches from memory, decodes, and executes an instruction.

= Articulate the strengths and weaknesses of the von Neumann architecture, compared to a Harvard or
other architecture.

= Describe the primary types of computer instructions, operands, and addressing modes.

= Explain the relationship between the encoding of machine-level operations at the binary level and
their representation in a symbolic assembly language.

= Explain different instruction format options, such as the number of addresses per instruction and
variable-length versus fixed-length formats.

= Describe reduced (RISC) vs complex (CISC) instruction set computer architectures.

= Write small assembly language programs to demonstrate an understanding of machine-level
operations.

= Implement some fundamental high-level programming constructs at the assembly-language level,
including control flow structures such as subroutines and procedure calls.

= Write small assembly language programs to access simple input/output devices using
program-controlled and interrupt-driven methods.
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Table 3.2: CE2016 Body of Knowledge
(CE Core Hours: 420)

Knowledge Areas and Knowledge Units

CE-CAE Circuits and Electronics CE-CAL Computing Algorithms
[50 core hours] [30 core hours]
CE-CAE-1  History and overview [1] CE-CAL-1  History and overview [1]
CE-CAE-2  Relevant tools, standards, and/or engineering constraints [3] CE-CAL-2  Relevant tools, and/or 51}
CE-CAE-3  Electrical quantities and basic elements [4] CE-CAL-3  Basic algorithmic analysis [4]
CE-CAE-4  Electrical circuits [11] CE-CAL-4  Algorithmic strategies [6]
CE-CAE-5  Electronic materials, diodes, and bipolar transistors [7] CE-CAL-5  Classic algorithms for common tasks [3]
CE-CAE-6  MOS transistor circuits, timing, and power [12] CE-CAL-6  Analysis and design of application-specific algorithms [6]
CE-CAE-7  Storage cell architecture [3] CE-CAL-7  Parallel algorithms and multi-threading [6]
CE-CAE-8  Interfacing logic families [3] CE-CAL-8  Algorithmic complexity [3]
CE-CAE-9  Operational amplifiers [3] CE-CAL-9  Scheduling algorithms
CE-CAE-10 Mixed-signal circuit design [3] CE-CAL-10 Basic computability theory
CE-CAE-11 Design parameters and issues
CE-CAE-12  Circuit modeling and simulation methods
CE-CAO Computer Architecture and Organization CE-DIG Digital Design
[60 core hours] [50 core hours]
CE-CAO-1  History and overview [1] CE-DIG-1  History and overview [1]
CE-CAO-2  Relevant tools, and/or engi ing m CE-DIG-2  Relevant tools, standards, and/or engineering constraints [2]
CE-CAO-3 Instruction set architecture [10] CE-DIG-3  Number systems and data encoding [3]
CE-CAO-4  Measuring performance [3] CE-DIG-4  Boolean algebra applications [3]
CE-CAO-5 Computer arithmetic [3] CE-DIG-5  Basic logic circuits [6]
CE-CAO-6  Processor organization [10] CE-DIG-6  Modular design of combinational circuits [8]
CE-CAO-7 Memory system organization and architectures [9] CE-DIG-7  Modular design of sequential circuits [9]
CE-CAO-8  Input/Output interfacing and communication [7] CE-DIG-8  Control and datapath design [9]
CE-CAO-9  Peripheral subsystems [7] CE-DIG-9  Design with programmable logic [4]
CE-CAO-10 Multi/Many-core architectures [S] CE-DIG-10 System design constraints [S]
CE-CAO-11 Distributed system architectures [4] CE-DIG-11 Fault models, testing, and design for testability
CE-ESY Embedded Systems CE-NWK  Computer Networks
[40 core hours] [20 core hours]
CE-ESY-1  History and overview [1] CE-NWK-1 History and overview [1]
CE-ESY-2  Relevant tools, standards, and/or engineering constraints [2] CE-NWK-2 Relevant tools, standards, and/or engineering constraints [1]
CE-ESY-3  Characteristics of embedded systems [2] CE-NWK-3 Network architecture [4]
CE-ESY-4  Basic software for embedded 31 CE-NWK-4 Local and wide area networks [4]
CE-ESY-5  Parallel input and output [3] CE-NWK-5 Wireless and mobile networks [2]
CE-ESY-6  Asynchronous and synchronous serial communication [6] CE-NWK-6 Network protocols [3]
CE-ESY-7  Periodic interrupts, waveform generation, time measurement [3] CE-NWK-7 Network applications [2]
CE-ESY-8  Data acquisition, control, sensors, actuators [4] CE-NWK-8 Network management [3]
CE-ESY-9 i gies for complex systems [7] CE-NWK-9 Data communications
CE-ESY-10  Techniques for low-power operation [3] CE-NWK-10 Performance evaluation
CE-ESY-11  Mobile and networked embedded systems [3] CE-NWK-11 Wireless sensor networks
CE-ESY-12  Advanced input/output issues [3]
CE-ESY-13  Computing platforms for embedded systems
CE-PPP Preparation for Professional Practice CE-SEC Information Security
[20 core hours] [20 core hours]
CE-PPP-1  History and overview [1] CE-SEC-1  History and overview [2]
CE-PPP-2  Relevant tools, standards, and/or engineering constraints [1] CE-SEC-2 Relevant tools, standards, and/or engineering constraints [2]
CE-PPP-3  Effective communication strategies [2] CE-SEC-3  Data security and integrity [1]
CE-PPP-4  Interdisciplinary team approaches [1] CE-SEC-4  Vulnerabilities: technical and human factors [4]
CE-PPP-5  Philosophical frameworks and cultural issues [2] CE-SEC-5  Resource protection models [1]
CE-PPP-6  Engineering solutions and societal effects [2] CE-SEC-6  Secret and public key cryptography [3]
CE-PPP-7  Pr i and ethical responsibilities [3] CE-SEC-7  Message authentication codes [1]
CE-PPP-8  Intellectual property and legal issues [3] CE-SEC-8 Network and web security [3]
CE-PPP-9  Contemporary issues [2] CE-SEC-9  Authentication [1]
CE-PPP-10 Business and management issues [3] CE-SEC-10  Trusted computing [1]
CE-PPP-11 Tradeoffs in professional practice CE-SEC-11  Side-channel attacks [1]
Knowledge Areas and Knowledge Units
CE-SGP Signal Processing CE-SPE Systems and Project Engineering
[30 core hours] [35 core hours]
CE-SGP-1  History and overview [1] CE-SPE-1  History and overview [1]
CE-SGP-2  Relevant tools, standards, and/or engineering constraints [3] CE-SPE-2  Relevant tools, and/or g ! 31
CE-SGP-3  Convolution [3] CE-SPE-3  Project management principles [3]
CE-SGP-4  Transform analysis [S] CE-SPE-4  User experience* [6]
CE-SGP-5  Frequency response [S] CE-SPE-5 Risk, dependability, safety and fault tolerance [3]
CE-SGP-6  Sampling and aliasing [3] CE-SPE-6  Hardware and software processes [3]
CE-SGP-7  Digital spectra and discrete transforms [6] CE-SPE-7 qui analysis and ion [2]
CE-SGP-8  Finite and infinite impulse response filter design [4] CE-SPE-8  System specifications [2]
CE-SGP-9  Window functions CE-SPE-9  System architectural design and evaluation [4]
CE-SGP-10 Multimedia processing CE-SPE-10 Concurrent hardware and software design [3]
CE-SGP-11 Control system theory and applications CE-SPE-11  System integration, testing and validation [3]
CE-SPE-12 il i il if: y [2]
CE-SRM Systems Resource Management CE-SWD Software Design
[20 core hours] [45 core hours]
CE-SRM-1  History and overview [1] CE-SWD-1 History and overview [1]
CE-SRM-2  Relevant tools, standards, and/or engineering constraints [1] CE-SWD-2 Relevant tools, standards, and/or engineering constraints [3]
CE-SRM-3  Managing system resources [8] CE-SWD-3 g ing and i [12]
CE-SRM-4  Real-time operating system design [4] CE-SWD-4 Problem-solving strategies [S]
CE-SRM-5  Operating systems for mobile devices [3] CE-SWD-5 Data structures [5]
CE-SRM-6  Support for concurrent processing [3] CE-SWD-6 Recursion [3]
CE-SRM-7  System performance evaluation CE-SWD-7 Object-oriented design [4]
CE-SRM-8  Support for virtualization CE-SWD-8 Software testing and quality [5]
CE-SWD-9 Data modeling [2]
CE-SWD-10 Database systems [3]
CE-SWD-11 Event-driven and concurrent programming [2]
CE-SWD-12 Using application programming interfaces
CE-SWD-13 Data mining
CE-SWD-14 Data visualization
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* User experience (UX) was formerly known as human-computer interaction (HCl)
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#3.1.3-1 a 7O *ttk - JO7 - CE2004 - CE2016

Jo7 hours CE2004  hours CE2016  hours
CE-CSG 22 | CE-CSG 43 | CE-CAE 50
CE-ALG 22 | CE-ALG 30 | CE-CAL 30
CE-CAO 27 | CE-CAO 63 | CE-CAO 60
CE-CSE 18 | CE-SPE 35
CE-DIG 23 | CE-DIG 57 | CE-DIG 50
CE-ESY 31 | CE-ESY 20 | CE-ESY 40
CE-NWK 22 | CE-NWK 21 | CE-NWK 20
CE-SPR 20 | CE-SPR 16 | CE-PPP 20
CE-SEC 20
CE-DSP 21 | CE-DSP 17 | CE-SGP 30
CE-OPS 16 | CE-OPS 20 | CE-SRM 20
CE-SWE 16 | CE-SWE 13 | CE-SWD 45
CE-DBS 23 | CE-DBS 5
CE-HCI 7 | CE-HCI 8
CE-PRF 6 | CE-PRF 39
CE-VLS 8 | CE-VLS 10
CE-ELE 40
subtotal 264 420 420
CE-ACF 30
CE-LAL 30
CE-DSC 23 | CE-DSC 33 | CE-DSC 30
CE-PRS 21 | CE-PRS 33 | CE-PRS 30
total 308 486 540
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