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Figure 1 (Color online) Architectural structure of growing software
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Figure 2 (Color online) Runtime mechanism of growing software
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Figure 3 (Color online) Lifecycle of growing software

ARIR ST AN, = P R G, AR I RIARALRE ). 1X 3 Sl —ike, 72
FP 5T, SEBUH S P EL S 1) AR IS AT I 75 SRAB Y AE MRS 5 T, SEBLIE TS 06 o AR R AT (134
B, fERGTH, SEILRA R NAELRE I RS ik, X 3 SR M N - Bl -
= e A A AT R BT R SR R

BEENHTRKCRGZEITIIE (B 2). NI A, TRKRIFRIsIT SR — ik
AR PIPAIE L B, B RRNPAEG — JERLRHR — ELREM — IEFIBAT IX 4 DRI, FEREG
JTH, R B RIIAET . BB /R AR, DLRIGE “fTIn e AERSETT T, TR AR
PEEEAT B H FR A7 SR 3 16 IS N R B, DARE A7 ARSI T, AT B AR S B AL
ZANESATI RGH MR, LRI anfrisie. g, X 3 T3k R R R E N AT A B
s ATHLEE.

ORISR E S A (B 3). WA AN EE, r K PAZE P — A X YE L 55
VERFRF ST RE, — 7 TR S AT B EEME (FEHAVERRIEZ W), 55— T IR
AV I AT S R A (FESRPEIR 280, WSS, WK B R % — TR
WUERERAEIT A AT A IEL, NS A5, PR ER AR A A & S A s i r I 2%
MBI, PTRRARIRAETCSE i IO P sk cladt Atk diitt, 3X 3 J5 i 3k AR e 2R AL
AT A R A 1R 2 i A

1600



HEBYEEREE B50E H 1M

i B UL R, A UL 2R R o < N — D A o <R ERAERI 7, RO RTERAE A AR
RN A EAREL, Bt ANAE R 5 3R 0 B H AN R AT ¥, R SRR AR 2 — 3,
SRR Dy 5 B WA AR I E A 5 B P B RO AR A . 55— T, < N7 L R] ARG SRR B SR AR
ff) RN RS A R R G o, T AT, BN RTERBERR L AT O IR B AR AL B S5, K
NI BRSO — 8o, TR, LWIATT 225 BB B 2 58 24 42 an 0 AN e e e B & i S
A%, ORI — &2, XTSRRI, N7 T AR RS, BERT LU S 2R
RIF P, ] DR A ok e AL AR DG 8E, PRT AR ATTAE <N — WL — 407 Rl L P B AR R SEAN W] B () —#8 7).
BeAb, 72 LA BB AT HLHAN A fi 8 30 70, FRATI 28 0 2 AN A 2 P A B R T 5K, R R R
TG R BEAT B @ NP, RAEIBATRS, T E A AT A 5 OSBRI Dh R A i RO 34
B BHIR AR TE, AR AE R 2 AT DA R B SO v MRS, I I DR 7 T 5 RO AR 55 5 B0 P9 7%
Ja R RIE T IT RS A 3 RSB EAT I AR AR, RSO ARSI IT A R, T RS0
SCRFAEFAVERR B2 AT D REBETH TR AB R AT N, B AT A O SCRB IR B AT D A B 24T
N XPTT TSR G AR, FRATTUL, & NEAE A H R S K i) B 42

PAE SR T SRb e Y | Ss AT HUE AN A i A 3 AN SEACRFAE 730 3l 0 B 1 R] K BRI A S5 4 L iz
ATHLEIANEE DR, B1% R AR A A I — A0, JF48 R AR A ) R ER AR O BE T B 1R XTI
R, 42T ORI E 22 (A, o] 25 A S SR 1) AT R, LA T R N AT AR I 1]
B A A B A X 1A

3.4 AR R AR B R A AR

FATLATC AN TE SO A B R 2 T R B, X IR T R 2 MBI FCE, 2 rp 45 N 1 3
S ZAEE . BT SRIN 22N, LR ARG NANIT R EMA T A ETE. BATELCH AL SR AT
KRS, BOMEG AR T “HARG, DB X 45 € TR A BE R Th g, M¥rsg «ooge” WA ERAF AT
G K RE ST, DAZIEEAD & NANEEAAT N, TR A EE N A, BAGE <R 5
7, FATELE SACSEBLAT FI B, BL Bt U 773K, Soil BT BORRAE, SORpE
FREEIIE MANTEAL, DANIR ARG R A4, 5 A A A B A 22 i, RIS “FRMIE R,
FWREL %

MU, B3 B Se LN HI D RE, WAl RERBUNESS, Toie & N SRAT AT, BRI S B IR A
i 2 LI RESCHLIRT 3, HETT BEAE P M AOR KR IR SE R R 55 B M, AT ANSAS [ U 4 7 el 2
Wk, T condil” BEESRIER I, BORBFAE RO R B 25 B L BN 7 SR AR IE 1), BA
BT RE S5 BT SE BV A AE IS AT IR (8 3G RO A R S8t th BRIV 24k R 00 (O B g
AN, UL ERT R RIERIUL, BRI ERSCBUN DB MR DL I i, 7% 5 4%
ML BURAN T SRR ER AT AT (80, 10 “BRAFRERR” IR NI A e, 2 B L REAE R M8 L B
M RAZTTT5 T 71 A&, RILH — @R R, Xt vl R H AR, AR BL_E oA A g
SCHCH IR JEL i, AR Hh T ) 1 i R R 8 A ) T B TR AR R 4 (1) 4). Tk, mT A
BT IE L e T B0 oA R A R SRR AL L F AN 75 SRAR A, Sl A s SR R S R 5
FEIE R G H G N AN S A AT Oy IR AT LU Y, X450 “BStse Al <agfrplil” B
PIZ, IRE L7y PRSI TR SR AR S B AR AN B fF & N SRSt A IRy A
L, AR BB AT RN R, AT SER BRI R (RIBERANLLY ), SR e A2 AT AL L, B
ST AL T o B AR o P BEIA S REAT RN, R R BR3P A MRS AT I R SO R R Eh Al i
LA R S8, CLIERIZ R HES 552 B UL, SR GERIE RN A AT . SRR R R B A b A

1601



YRR TR R T IR S BOR AT 2 3 5

e ; . - a
FEANBROBHSER | HRHOENSHERE
e ' iﬁ mﬁ:‘rn%ﬁé AERIER A R G #
“ A iy y N ﬁﬁigﬁﬁ ’*‘5
*2 ‘2 et o ®
=L 5 X E
B> 12 S i N
"i"‘é RGE S
bt S RIFGRM | 4
- B R
\ . Y,

4 (MEEEFE) HEEBERFFEURL R AT KR A R

Figure 4 (Color online) Architecture of growing software with self-adaptation and continuous-evolution support
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Abstract With advances in cloud computing and big data technologies, “human-cyber-physical” applications
are providing increasingly rich information and robust functionality. This imposes new technical changes on soft-
ware systems, which are required to make self-adaptation and continuous evolution to meet our increasingly higher
expectations. This article explores theories and techniques for growing software to meet the challenges caused
by constantly changing environments and external resources. It studies the source of the software growability
problem, seeks to define software growability, and develops a paradigm for growing software. It further analyzes
the challenges of supporting environmental sensing and self-adaptation, realizing seamless evolution and process
optimization, and developing quality evaluation and assurance mechanisms for growing software. It also reports
recent technical advances in these areas from the perspective of long-living and continuously-growing software.
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