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Abstract: Self-Adaptation provides a promising approach to managing the complexity of modern software systems, and in particular, to
enabling systems to continuously adapt themselves to uncertainty in the environment. In existing works, model-based self-adapatation is a
type of widely used methods that extend the applicability of model-driven engineering techniques to the runtime environment to facilitate
self-adaptation. By leveraging software models to manage the abundant information associated with runtime phenomena, model-based
self-adaptation methods are able to avoid the complexity introduced by intertwining adaptation and application behaviors and therefore
simplify the development of self-adaptive systems. This paper first lays out six research questions from existing studies concerning system
models, environment models, relationship among models, and model-based adaptation planning methods. It then answers the research
questions by investigating relevant studies. Finally, the paper offers some suggestions for future research.
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DN EIVEI RS
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SERIRAY AT AT . MR B SRR eI S R M ED T . BEN RIS X 6 AT
v N T 5 B 1A 3 TR (W) 3 B T VR EEAT T A0 BT RN R 45 R ATT B SR AE IEEE. ACM. Springer I AR
W R G B R TR R R AT SR A Y 3 B2 98 S ¢ 8 4i Jv ((model based) or (model driven)) and
((adaptation) or (self-adaptation) or (self-adaptive system)); X J& %46 28 H R 18 SCREAT b Yo AN 076 34k, 25 4t b5 i T4
RYB [ 3E B 51506 QB S0 o 38 07 3 (998 50,38 e S R RS R L S k. R IEE R S Rk i —
5 VR H AH 0 1R 1 S B 24 BB B S5 9 ) R L B SR N i R R IR S0 40 R AR IR SR E 1) SCHER, FRAT 4R
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B A4 TR IAT J5 1 AR AR A B R AT R AR AR R SR B AT A 4R B 5 TR A ST B A
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A 0 3 TR ) [ 38 BT I A O A R HEAT A 4 e A E N AR G A SRR AR R T 3 T R R
H & B VR AT
11 BEMARS

DA A A 4 3B T 3l 7RI IR 5T ) B 75 205 2 0] R R AR 3 A A0 I F 2 7 R AR I R A R AN
A TR AN W0, 36 1 R S BOR SN T SRR A T RO IX B (19 5 J 14 A BR80T B 38 8L 2 4 (sel -
adaptive system)/& —Fi A7 2RI v 7 5. s N R Gi LR F AR M MR B AT R 48 1 B 1AL R RES B S R B
L LM R AR AL 1) R G0 AT N B IE N R AR A BB R R 1:(1) MR R AL EIRET);2) #iTHE
T 7 ) AE SR SR AR, DARAIE T8 SRTE Bk 4B 5 T 0 3R 230 2 (M B 03X I IR B 2 R BT B R R
KR N AL BN AN . RS S L R R 2 T T A B AT
B A BNS . BRI, Wnsu MR, B RGN

I S 34 38 A A 3 G 3 AN B T R AN IR, v 4 P T A R AR IS S 1 R A X R
G AT DLTEIZ AT ok A5 P 4 30 A4S Hin LR 88 35 B G 31 R 1 O I 31 09 1 0 R 3 4, 33 3 S T g e At ] B o
87 FH 32 A7 4 ), — o R ) S B R B MAPE-K 1B (1 1 FT i), i% S i el B, A 3% 4 Aok 72, B
(monitor). 73 #(analyze). #EI(plan) AT (execute), bA Bz — 4 &3 FE 3L = (¥ 508 /2 (knowledge  base). H:
A )t R 3 e A A AT 5 AR A ST B B, S S B R DG M e O A S AT A G a0 B R e s U
S BAR AT 20 HT, LA W7 75 5 LA 1 3 000 R R R K i A 0 e R Y e, 4 o R I T AR A
B35 3 LA B e 5 S 3 — 3 4 fe o AT b A DA SR A5 B 07 B 85 SR 3h AT I 47 SR pAAT LRI A A 0 e X L A
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Fig.1 MAPE-K control loop of self-adaptive system
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2.1 B

AL T H I R 2 TR B 3G BT VA 58 AR, R4 AR SR IR 50 5 ) 2 T ax A B I, 304142
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] 43 AT 9 G5 R B A (9 A B 5T O B AR G 1 A 7 v TR T A R R B 2 A, & R R R A A
FH PR S5 R 20 Sfe 57 B A5 () AN S 1, TR b, ) B 4 DG VAR ) R R B AR ) 1 5 SRR T 2 M AL TAE
T A 24 A5 B ] P 00 R DA R Al A B 5 R G AT R0 I R 6 SV FERL R A MAPE-K 45 il [B] i v (1 2 22
PRI, RO, dn ey 7E A B J2 o b DAY ST 3 D SR A EAT B IS ) R

A 1. AH DG AR I8 A R IR L TR G A ) 7R SR AT AR AN B A DI RE R R S AR T Re 1 R oK.

)RR 2. A DG AR 36 T P R AL 2R K B A ) 5 A AT A AR 2
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2.2 XHEKIRELITE
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(1) f# A IEEE. ACM. Springer F143 3% 5 AR (Google scholar)&s it 48 % 5] 8, LA ((model based) or (model

driven)) and ((adaptation) or (self-adaptation) or (self-adaptive system))Jy>& 4§t ia] it 47 K & 15 261 & X
M S (V0 SC NS B 198 SCHEAT R332, IR HR BE R 1 45 HY IR Bm i HIE B 4 S 135 S A 1 (R SRk,
Table 1 Inclusion and exclusion criteria

L A AIHERR GG A v

A5 b HEBR AR 1
CLTTHRAIR N &N R G & N E, LA Co:TT BRI AN 2 1 3E B R G Al [ 3E N3 A, B
C2:ff T 3 TR 1) | 3&E B )5 v, BL R CTARAS P TR & 8 77 1%, 3
C3:#id 3 /N5 &, LKk C8:AKT 3 /15| i, 5L
C4: ) I 18] ££ 2000 4E~2016 4F 2 [], LA K CO: R K [} [|] T 2000 4, 5%

Co: £ T 3 1 C10: U/ T 3 1T

(2)  WBLER ()25 B A5 18 SCHI 225 SCHR, X L o 1R AT e AN TR R 1) | 3 I B 2 G AH SR K SCRREBEAT R R
FFHEIEER 1 R e EEAT 07 38 45 B 071308 )5 10 SCHRJE FHOEIA AT A 25 IV B 152 SCHR I AR 8 2 2% SOk 75 4
BT B0 AT REAR G (0 SCR, B2 A 1 3RBURT A STk LE.

() DEBQ)PH IR IR 1. 28 2 fFH N RE Y I8 SO R 91 % B R DA 1083 3 985,
X P e 5 SREEAT D 3%, F 7 200 HH ARF A R (0 SCRR. DASCRR 95 1. 28 2 /R i 7wl T A R 2 BUE
F AR FAT MR SCHR A B4R, — LW FUE S 2 AE R — AT — R B 78 AR, @i AR &
EARSCHR, 7T EL T 2 H R 5 AR p ik e fis .

(4) EAET 3 BRI E] 98 R SCHR, X X LU SR BE AT 1 AE [ X R SRR A AR L AUOR B
B2 2% 298 S A T 2 RS I SCHIR , 25 For 4 8 LU AR W5 1) LA S AR AN o = 3800 1) SR, i 2445 81 40 Ji 3C
iR X 33K 2 SR AT VA ) B 2 A 20 AT, DA TR B Y RO AIT A 1 .

© TEBREEEEIEDT  htp/ www. jos. org. cn



MR kTR HE N EER

3 PR

27

AT AR Y I A S AT 45 R o A AN B T i) R 0 TR R 2R 3.1 X TR T A SR AT MR 2R 3.2 i~
2B 3.7 T4 AN 6 AN AT IR AT R

3.1 SRR

# 2 FFK 3 XS R BEAT

Table 2 Summary of modeling methods in existing studies
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Table 2 Summary of modeling methods in existing studies (Continued)
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Table 3 Summary of the unit and methods of adaptation planning in existing studies
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A 3 FEE b TR RS S 30K A 3 g P 0 T T B M T SR A 5 1 1 SE N R TE L IE B I 40 B R K
IR A AR Th e 1 T SR R R B A 2 MR O O Y R AR BE I P AR Ak B E BITR T AT 1Y RE A5 S I R A
ThRe 4% 18 & N 7 SRR 1 AR Th A 1 75 SR 0036 2 PR R BE w10 1 38 N R BE R AT BRI .

e Ah 43 A S S R AR B S 5 3E B8 B AT TR K 4 AR AE R AT 4 H R R e S 7 2 i
AT BT T R (M HEBE, R i, 7% SRR BATT SR B A 2 L .

o AETHREMET R

WIER 2 Frn 72 TR B BE B 7 VA AE 56 T AE o A A o R v 75 sk Bl R B G0 4% NFRIETh Re 1 B
PR HE SRR . KAOS. I FIZHIE S . HEp R A 2%,

NFR(non-functional requirement)HE 22 & 5. B STk [48] & H, - 7E SCHR[49,50] H ¢ it — 209 f& NFR HESE 32 22
VR AT R 1 T SR I AL 4 M, SRR XS AR Th RE 1 T SR FE AT RS Ak 43 AR AN B4 Mk SCHR[13,19,21,23, 24 R T
NFR HE S0 JE T REME T SR EAT AL, FEHZME S 04T T 9 & U H G & T @A HE R R S P AR Th e 75
SR G, SCER[191% NFR B BYREAT T 97 i LAST 7 8 & 1 43 BT, SCHR[L3]7E i AR 2 6] 45 e 3 i &4tk B3 n 7 R0R
“PEERAET I LR R B AR S AR T AR M H AR XS RIET K.

KAOS HEZE J& 11 —17] H b 2 (keep all objectives satisfied)PY 45 5 ‘& [FIRE L FFAETh RSP 75 SR (g A% 1E
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52 DA AR DR 38 SR S M R T R s R [ 5E AR G5 6 S B 7 SR A I T DA AR AT LA
36 i TURA N ) 7 3K
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