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Separation-of-concerns as a Methodological Principle in Computational Thinking and Software Engineering
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Abstract The idea of separation-of-concerns (SoC) can be traced back to Plato’s thinking on the relationship between

the universe and its elements. As a fundamental systematic principle in computational thinking, it is incarnated in many

aspects such as problem solving, algorithm design, software design, software architectures documenting and development

processes. The essential characteristics of software and computing were summarized. The significance and embodiments

of SoC as a methodological principle in software engineering were analyzed. The recent researches on advanced SoC,in-

cluding multidimensional SoC and aspect-oriented software development (AOSD) were introduced. The pragmatic sig-

nificance of combining separation-of-concerns principle with concrete-problem-with-concrete-analysis strategy were

stressed to solve a complex problem.
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KT B 4B (Separation of Concerns, SoC) J& H % 4= & H0
EER EEANBRE BN —MERERE L. Kk
BER, fols B 2 M Bl A BRI 2, B4 BT B S Rl Y
ARECEER . BE G a8 T HNER, & BB
HHE,

TERE S b Ay Rk DL ST AL RS FT LB S A
RAEAN, HPEERT AR EEX TR TE AR, SE
FERIXYT, AEGERPE RPFHXTESRE. E
FIEETHRAYEF P HERET R UMEDN L,

EAREERNHBERYENZ — XESSEEHTE
Rl ik o TR KBS B L M — Ty B, it
TRV 558 & i 8 L 43 TG 27 (Divide-and-Conquer)
BITE B L, BV 8B BN R 4 W4 B AR I XF & 3 43 43 B
INRAALBENT, ARk (Modularity) 2 H: o B A AR Fe i B4k
Wit Rz 56,

R B4 B R NS BLAE 6] B SR i R iR SRR
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Bk, M7 B8/ B, B9 S0 I R A B e T R k4
TRERPYER, SHXHFNTRETEENRLEX.

AR BIR TR A Bt EARIHE T X
T A S BEERTEISENE R4 TR EEEHERE
R BREMBTEPRTRESRRIBOIR  QESHEX
T 4 5 A0 JE O K4 T & (AOSD, Aspect-Oriented
Software Development)™™), X S8l EEH RETHEH
ARG K I, GOA RS TF &R A (Paradigm)
REMMEHFEBRZEREENFTORETF LG,
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B2 58847 A (Behaviors) , 55 B¢ < ) Zh B8 (Functions) , LA
ERANBERR, R &L BN RERRE.

AR R E A B, AT LU R 5 B R LR R
G AHERAREMBARRGES . NI R A E, 7T L
Bk 4y Fy 54 3K, B 48 (Transformational Systemn) F1Z B 3
% (Reactive System)!™ | KRG R ITRENAF S
LS M AR S TR B BIEE S MR N R R
&1 R B SR S 1A A R e B, 3 R SR B L S
HRSHITHESRE.

RURGAA M TR SRA MR, EEAR
E4NFHH:

1 B4R EMEA (malleable), 7] IR E 5 Mk &K
RIBRER) B &, MEREHE T RNRARRIT IR
REEK,

2) BRAEVE BB T 7= &, B Dijkstra FR 8 37
AEY™, SYR R A SR R RN XS], 1 A
D ZERTHEFBFERBNEER KNG R,

3D KERBAEBERETY, RN ITALHESDER
FEANAISY,; AR TR, RiTSHEEDEER
BRATHA B H X /M L3R 548 T B G i R A A
RS A7 (R FHE T GBI R EH) ZRIFES
AEEMZAN, E-BRO#HRERS —BEBKNE
B E— B R LHEL T —BRBRNHR M ARG
BXRMEFELE, HHENN S E R85 E R MR,

O KR EE—FHIRERME, MIEEARERAINE
BYERNEEE, IR AT Aol AERe AT IRIE .
AT (ATE E AT Ak ) (TR TR T R
O ERENES. BTHRE= RS AT L, SR
BB T AR BRI R RS HERERY, 5H
ftb TR2 IR 42, X 203 2 By 34 TR B B o K BB R ki
B, M T R TROEIE.

SF AR 1413F B THHE VLM R 3
WERIR: D RELFRREETE XAk, B LA i F B
SLIBIRR R 5 2) [a) B0 R T TRy, B R SR % [R) BE i)
HU e AR E;3) REUAAEYNERE, PRFP
AIERRITE S MR AEHER. X3 MEHERTIT
% (computing) A FEAFHE, 44 TR R G T BERA R, 1
AT AT REF RIE A F AR,

B TREX BB ME 1k, —AR2M0
BA BN ERE R, XER¥E % LR ITEBBEN, AkEE
WA RA T B FRTEZ AR, 5B RMER A
FHER BGHRFEMBER TBHAS ARZEAREE.

Ghezzi tECHR[5Ih BE T ERGF EHERELRF R
AHERER 7 TR 1D 4% 5 A4k (Rigor and Formali-
ty); 2) Xk & 43 B (Separation of Concerns); 3) ik {k
(Modularity) ;4) #h1%2 (Abstraction) ; 5) #7254k (Anticipa-
tion of Change); 6) 21t (Generality) ; 7) i## ¥ (Incremen-
tality) ,

X JRNGE R T S B AR R B S T R SE R .
FEMTEMBERBHSWREGTF R EL, BRELR
XTI AR KATF R TR /AR PE R RN .
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RGTERNEEBRRERE R R E, RERAE> M0
BA,E TRk, WRAREEIFRBEARATMGE, R
R E 2, R B PR E FE, Re e AL . =%
EREANERTEREEESBIEE RG-S E N B ELT
THNAE. CEEHAVARXERrBAGRAANE
.,

RS IF R SR, 8RR E BRI, AR d
IR RS R AEF E SR NAS TR AR R HE
BLRIHEAR T HE M. i REE TR KR, X
A R I A £ B WS MR SRR, 7T LS5 A E
KB AETLEE; B, AR E TR TR, &
EHEHME, DTN ERMAEUE W LRESH R,

K U A SE IR M KR A, DL RS R
HH LRSS B, TR THREFETFERENTE
MARKS T, A RMERFFREBHT SIEER. BB
# , Microsoft Xf4g— 548 7™ & R A 7 d ELBA L JF R E BA A
R BA B 4 T

BESTHRATFENEXEENSE, BB T ARBHRMSF
TR, AR R AR, 2 R R R, B L&
R A EHGE—T B REREELTE,

BEREAGHSE FERGRETUABEERAES
ZR B[]

WA AR SR RREFEN B ESEE R
LKA R G L E R RE SRR T Al 88,

PUTF IS0 i A 4 B W — B, 3 AR i D i A
RAEHEERNAERT RS EENAREEZER.
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Xt — A~ B Z2 IR P, 3l i R 3 A2 4 B AR T IR) L Y
A BB — AR A UT 3 ;D

D 5% @NE P R RAARRRRER PPy Py
Bl : P—>D(P1, Py, -+, P,) , D R BRGS0 , IS HE A 4
B

2) X P1,Pro- Py BRI S BERNE S5,
S.3

3) BN S15S5 5000, S, B RL,RAGEIE P 2 S, Bl
C(S1,8:,,8)>S, CERENEHITE:.

WG B 5 15 O T A5 40 B SR R 0 BT AR 3E , X B {4k [6) R
R R4 BT, FE 4 S4B R EEAR S i B iR, R A o4
FHE, FER AL SCHE 40 ), 2 TR .

MERAEITEFEERREEENG®R. BTRATE
43 F SRS AR AR T ¥k L BB E T 1 R R A T R L R
= BIE .

3.2 SBUAHSREGGITHENRE

ERBRTTENRHFETAMNETELRESER S, X
FANABRAMXEESHET THEENAG., KI5
itk Z BB B B R R E BB EN.

Parnas F 1972 4E7E SCAR[ 3] 18 B B R 2 O L AR JRE
W, BP3E S B R A 2 M AR, AT E R A E
it “BHREREHERE EREE CRI KGRI+ FE
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Programs"® , 3818 T H AP EEMERGBFE PN EE
£, Jackson 2T B M T ML BRI BFEHNEH
773509, Warnier 2532 i LASIR G5 M B9 M8 S 38 S8 o
SEIFEHTEDY] . Dikstra fil Gries £ £ B T RIAEF
I EFHIE S LB R S0 R BT O s, 3R
HBERETRP O TOREREF R RRRDT,

LIThRER B N EE A B X SNEMLGE R BRE
WA BN UERRRE N EMN A+ oA g
B R AR AR

Mayer ZESCHRL 2014 B85 TS (LAY 5 MRHER 5 5L
BRI, 5 MRAER T e H A AT GRS
PRI RUERERE B BB pRHERY 5 TR BB S BT
WAEED /NMED BN D REBRRE, HPXxFEn
£ 3 TR RT LR 900 fa s O R .

Z 7T S BB R (ADT, Abstract Data Type) LI & A
TEEPIESR (Frame) MR FILZ 5, BETE AL H LR R
(Responsibilities) f15 £ (Contracts) Xy 3= Z= 43 B 0 A 49 1H 7]
MEMBH R, MR COERT HIEMERLE, Hohb g
BAOBEZS N NRMIMEZH,

E X R T R BRZRRA) A= R AEE.
HEEEREmEMRFE BITHEER (RS EHRA R HE
T ABETEYRY R.ETH5AZRWKRGERLE R —T
AP TAE,

Horstmann 7ESCER[ 21 19 1940 T AN E O R E K 5C
YEN] ; Cohesion (3B HE) . Completeness (528 4%:) . Conve-
nience ({EF|#:) | Clarity (FFMTE) Fl Consistency(—F#E) .

SFMETEEXNZEAWHFLT R T EBEESIL R
TR —BEEIER,

F RPN R G YRR K A R E R, Wierin-
ga TESCER(11]h 8RB T HG 85I s il X R F & AR
BERGELSW ERITT B, B MR G 478 .8
B4 AFBERGNEELE L. ST HRGR
GHRA T

Jacobson ZECRR[ 9T IR 1B T LB o 2L 5 49 18T 1) 5 18T
BB ST B E M BIE RN R GO 5H
) FR B (B BB B 77 T (Aspect) 43 B8, BB B T KR
Bt S R R Bt T RIE MM A S WL, A4
LN BEE FERRAEFEF .

3.3 ZH4EHRBSBERED

RHERERRBRGH ZEPRBICBIEER. 2TWaH
B2 E RSB R,

REEWERET ILEL AR MM AR AZ—
EXNBEHGE—. Perry SEEXBR[22]H HME X SRE¥
BERFBEECHEEE: WAEW = { 57T (Ele
ments) , 25 &S (Forms) , £ # 8 (Rationale) }, BI3R 42 &
HETHEEEHEREWEAGRERNEHITHES. &
Mt ST B T g T,

B2 M9 B (Architectural Views) &2 M —A4M %2 1)
FHE ST AR B Z B R R , LI R AR B AR R B
KHRE.,

Kruchten F 1995 £ SCAR[ 23] 4R H T 41 AR
EER . 1) BB E (Logical View) IR RESEHITHTR: 2)

. 62 o

R (Process View) SR B Atk . REREHE.
4% 3) FFRYE (Development View)H E# R ERK
BRI R HR G 3 4) WEHLE (Physical View) % &
REFENTE R AERETHE. B . T B
%, R FTHARNGRORERNERETR 4+ MERET
TEMLZE G,

Soni % [F] B 76 Rk [24 ] 5 32t T 48 & ¥ & ( Conceptual
View) i B B ¥ E (Module Interconnection View) Ji& 1748
& (Execution View) 1 {{# ¥ & (Code View) FIEH WA,
XL E B AR AT ] F 4 440 B B A (Siemens Four View
Model),

Clements ZECER[ 251 SR A M 8 3 6. D &
RModule) 2 : REFEMLRBITRER; 2) W SBEE
2% (Component-and-Connector) 2. i0 R R K ERI A TC R %
#; 3) BLE (Allocation) 3  iD R M R R F R MBITHEN
xR,

SOA fER—F &R S R MR AR R IT Mk
LB TERRER IT Bk FER L F8%H 05 E,
BOAAR AR 1T B EE R . A8
AR FXESMEARXERSE  BEERRFR S
REE . FREHEERNLCIVEGEASRFENZBLEURSS
RMEE T, THAVABEREEWIIU RN S5 F
KEZRMNRARS RRE ZESRAMNEEREML S
H1E.

4 XERMSESBEARNFEANREFRFTH
&

R BARATE Rk R A A R E R RS LH,
XREMBENRESSHE., HEY RN ZRY
SEMASYE BRI F - FENIBEE. SH0Ll
BLIThRE SR A R B, W R AR bk ULk R R TSR
REEERE, XSmRS T RG TR BFMX
.

BRESHE—-MIELFESHELALENNE.BF
HEAREFRS ., BTHMAFSREENATBESHBESZS
B, i LR —E. '

Tarr FRETHES X FEEEIREBLEIRNIER
BRAE IR T — R R R SRR BN SRS RMA S
kRS EEMREAEBNC, SRR AREHE. . BRI R
HHE R EERERHETHI, AT RERME T HSR
Hibiy RTEHE.

BASIABYR . HERESEESIHHBLEE FHX
HA. BUAARAERAE H RaSMAIRLLBESBERX
EEMETRSZ XN, U ATUMHERR, —1
R EUARMER HRAERR KB AR, AT
TR R E AN B EEHITHROSMOE,

TH 17 75 T & 4% #2 (AOP, Aspect-oriented Programming)
WRETBRTIBSLATRESSESROEL. B9
AOPHIR BRI KRB RBEA R ETFABHEL . HFN
O BAK ERER REREM . FF . BESELFIIERL
FIEEAR RS HIEIR.
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Fr & = (AOSD, Aspect-Oriented Software Development),
FIREERE R X REE AR E T TR RIS RER, LA
F (class) B ; BT FH B (use case) IR FIIRET R, L
A T (aspect) EER . B— ] (crosscutting) 7 i 7] LL B
A HIEHA R AT R HI AR T EER N, X
B R S b Ak Oy B i B R (TREFE R A [A] X
RTEM FERERE TR LH % B8, & 8 L
FIBEHR , 338 i3 R (weave) L EI HBLER & By — M BAK 7E
TR ZRTVBERMI R, (3 R S BT, PR
FERTTY RtE, BB AT RIBET M ETITHE
Bt kit

XEQFERE RS TREBEAMBER Z %, #iA
HREBEWEFREMMEAM RN ARG REE
ARG %768, Aspect],JMangler, Spring, Tapestry, JBoss
STRMHERN Java B RS T EH FEPZAIS. H
iR E X AOP M T AWEWR R RSP, TR, B
EXNRESASBERMG TEFHFECE AN ERAERE
FHARL R A AT R SR R LRPEIE
ZHIRLR.

BAPEAGE LR BT R AR R AR 2 —  HEX
BEFGE—, Perry EHEXB21I)AHMWEX SR EEER
FARKIE L HEHEE A 22 M = { Z5#9 7T (Elements) , £5H)
# (Forms) , 25# 3 (Rationale) } , B 2 R th & T BiFE
SRS SRR NEHITHES. SHTaEls
T BB T A& T,

HFRIE RO BEN—FEE LR BN FR
GRAFEMEN, EHBERENKGTIRBFTEEREENY
EWEX. RESSEFEMNA R TAEE ekt 5 A 8 ik,
TERAIT BB 38 B HEM AR . 430
BT EARMBN, X ESSEREVERE TR
BRI 4, REWK L —F

TESERR AP, ST A 3 B8 B I 20 20 i L o ) 2 L A o 5
BEAHZE A LI RE A i o s 4 B A DA R TSR RO &
BUREE . BNk X R BT U, i[RI A K 8 27 T 41
FKARAIEER . A S A 5] A, 5058 i R A B A
BFF $E4R RIS I B A “ 6757, XY A B“d-", 7 #E
EHRBRESZRA - ITRZEY.
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