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Abstract: Software development via engineering approaches requires effective organization and management of the entire software
development process, which resulted in a series of methods to organize and manage the development of software systems. Its original
intention is to form a carrier to accumulate and deliver experiences and lessons learned about software development. However, due to
some of the intrinsic characteristics (e.g. complexity and invisibility) of software, the software development and organization methods that
describe the software development process also naturally have a certain degree of abstraction. As a consequence, many conceptual
misleadings and meaningless debates in practice have affected the achievement of the above objectives. For example, it is still lack of
reliable means for how to select and define the right software development process to better meet the requirements of a particular project.
Moreover, some industry-oriented research reports indicate that the main driving force for process improvement (i.e., the introduction of
new tools or methods) in real software projects is anecdotes. This study attempts to clarify some core concepts related to software
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organization and management, then systematically sorts out the characteristics of software organization and management methods.
Meanwhile, based on the history of software development, the reason behind of the method evolution is figured out. On this basis, several
findings are discussed and summarized in order to provide references for researchers and practitioners.

Key words: software engineering; software process; software project management; software process management
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Fig.1 Moore’s law in software industry!®
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FEA 5 AR B 0 (0 R ARG R AR AR 5] 20, A A SR P 208 P (1 2 AL T 938 A1 A5 28 D 3 AR T B, — e e Y g i T
T2 515 B4 52 6 4n“measure twice, cut once™ % B 3 B A4 45k, AR 5t 2 X B 5 ARBS 1EAT I 2 1) 2 IR 2
AR TG R G, 5 LA S 5 23X AN Bl i L2 (R A G AR, BRATTAT LA B4R I 10 R 465 4 RK B A
TE X5 3.

o EHRUEHIMEL

B8 5 AR A, AT T B 2 G0 10 DA RN R, A S P AT 45 DA™ i A 7, A 2 3o SR A N R =
B 7% SR LB 2 380 AR 2 AR AR ST B N RN T BRI R sk B DL BE AN 20 4D 60 ARAR Y B AR T R AR L 4K
AR SR 24 98 30 A At — 156 J5 BR] A 453X AN I A 3R T 2 B 8 = G W AR AR i 2, R0 2 SR AR T e 0 48
bl 45 7 0 RS AS K 2 2 R R, R bt B0 60 68 50 AR AN AN R 3 0k R L 77 — S B 0 (1 {4 F B T
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AR NSEME T P A IR IR B R 2 458 20 HHEZE 60 4 AR S e AT 10 31 2ot k2 T4 14 B
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Fig.5 Software development process for SAGE which is similar to hardware development processt*®!
K5 SRS R SAGE B AFIT & g #

2.2 B R M ST Y = R (201 L2 706F R ~904FER)

S LR AN H B 2 w1 4E 20 20 60 AEARE 28 B (B T IE R R R R IR AR A 2 W] 38 2 HH LAE 20
fit2e 70 RN 5 AR WIS IR RFAE AL P A D9 ST (077 i (B 0 el TR o B A A, R I 32 B0 R P 2
DR A T Ty R R SRR iR O R R P R R e AR A2 2 P A B 3 R L e A B T AR T AR R % T 2 4
BRI P A 20 fH28 80 FEANHBL T AN NTHENLZ 5 W38 AAE B 1 S EERT OT AR B ) S SR B X
EARSFEER T R A LA AT WAL b, B D RE 75 R 1 22 FEAL (LA R AR ) AR B 7 S g Ak R (— Btk ) 55
T 4R A2 15 26 Bk R KR A 2 L i, Brooks 5 &5 (B T AL BRAS S HE RRLE X — B Be A ELIE 51 ATk T2
AR 25 5 B ST L R B R S A, e L 2 ) B e PR e AN AL A 3 T S AP I AR o A AL, 3 AT B[]
A g, B R S AT R R A B A 1 T 3, DU B e A A
IR AT T 20 4D 60 AR A A7 TR J5 7% © & AN A& B AN A BRI R T AF AL i, P
Pl TF R OTIEAE XA B BRI R4S T B0 — R 2k 0 R 1449 120 12 PR i 0 BOIE WA A2 5 11
TE A, AT AR R 7 ot R B, R TU I IS (0 45 0 7 99 L R P Y88 A1 A i R S 7 4O 33 v B A
PERME AR AR — 1 S s B IR T A R R i 2 MBS 2 — & 6 s, X — A S R f Ja A A
B R A2 R A U (¥ T R i e LA S A B — B BOR I 5B 25 F JT (B build it twice) (17T & HE i 40 A
2117 Royce i IR AT AL (118 3010 AT 45 1 R L.
o %t Royce & H AT AR AL I AN ER K ES S0 STHR 52 L2 10 Bl ST AR L (1 P 6 Hp et 2 R A K kit
T UL S AEAN B B 181328 B8 );
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o HK,Royce #i& H IR AT ALY th AN B — B e b A B A= SR BT T AL BTk SCRS 46 . “Build
it twice” . FLI AT 42 P DL R 51N P 3K RE — AN P T oo e ) it B A O HL At A o Bl I R e
I, T AR A] R 2 R T (H 2 IT R RUA th 2 1T, PR 0k, O A P A2 A2 A8 2 P = 2 1) ) ~F 1

o BJa, WMAMEAR 2 STHR R IR Royce AR A SRE IR AT F AR i J IR R AR R R O R b R R E A
JEE s b AN D SR TR () — A B AR A A A B, I R 2 8 B R R B T R A4 L AR
B O %, DR, AN e R T BT S A B I A T VR R R A T B R R 51 R A2 08
(L, B R BT — AR T B L (EU B O SEAR F1 VR A1 B (DoD-Std-2167) M 1y 1 1 O HLA K
Je SRR 73 B A O o R O R B AN B 0T 2.
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Fig.6 Royce waterfall model®?
Bl 6 Royce $ H (¥ A w5 A 321

TE A7 IR AL R A R0 BT P D7 TR A7 L6 AN 2 T GG 98 A1 5 28 ) g At s ol — A BSOS L 18 W R T R i
FE IR N B 20 4D 80 AEAR, AT 42 TH A P2 s SR AN IR R B BRIl 5 A 5 O PR A3 A R R Y AR
FEH,80 A Z 3 W R AR AE XA BT AR H I T — AN S22 A IR 3R R BOR BIVTHT 1) 6 G B AR THI 1) %o R A
B BERT EAEE AT WA — SO A0 R AR 485 0 A S T AR I M R 4 A e K F R ATk R, 0 B
FERC T B TF A A2 490 4, RUP(rational unified process)id 284905t j — AN #1451 F AT- 40 B 55 RUP i 72,
BATAT LR DL, E TR E . BESAARIE . Mo SR TR, JUT- 462 Bl 58545 1 7 6 545 K 1 R FF #0162
FAR B — L A7 A= AR 451 4 T 1) 77 T 4 F5 AOP(aspect oriented programming) . 4738 3% 5/ %+ DDD(domain-driven
design) 2%, 2 J5 K B9 B T % 0k dh o e ) 9 7 .20 122 80 A4S HE B 55 — > B bR B M 2 S AR 52 LA
CMM ANREFERRMA LTRSS HEHEE BT CMM A2 —F i AT E LA IRL 1T, R EAH

UG BRI A i R AT & 5 20738 1k b, 20 tH 40 80 4EAR I A #E 15 £ v 20 42 90 4EAR K
B FERTTVE ML E T AR B X — U B B AT AR R E B .
2.3 MIKILFNAR 55 1L (20t L290E R HAE S

BEN 20 A0 90 A AT B A8 A 5 R BE T — 848 p: — 5 i A A ST B A A7 A R R L Tl g
AR BRI 2 A, RS AR Sy DX (BRI JBE ZR R ™) B 0 B (0 P B ks, JC L 31 17 39, I o L BB P R RS 31
LI5S, — A R G B 2 LR S5 Sh A /T DA RO P B RN B TS A I R L R R A



RE-F F#pidEER o ikgE 71

ifg 78 PR RN R 40 B PR B AL B — N H 38 58 H I R0 35 R B R RV O S0 R B T R 3 AR A, M B T
e 2 S5 ) 0 T o 8 4% 114 R 55 T 3K, B SaaS(software as a service) O, (375 514 5 45 ¥ AR B I LA T
RN 4 J ()35 073K S ST A7 0 P H IR AR A5 S AR R %0 WY K A o e s e, 8 R — S0 o R T R B s e B A
SEH TR T A AR T AN BRI R 7 s B N 2 B — AN AR, KR R FE A IR A B I R e R
FIERTF RFFE 0 — R KAFTF R 715388 13 B A AT 1T vz B2 52 AR 3R AR T % 7 s A8 0, 0 H B
i 1) L 25 AT ARG HE 2 20 20 50 AEARPH ARSI RAE & WA —Fh Bk 1 I ot B2, 490 4, 7= A F 20 {42 80
AEAR g SR AR Y e A A 2 1) R i A 0 RN 1y LA R AR ST AR R R AR 4T A /N 2 53 AE
FEAR 5T A2 A, B 2 — AN R BB R R R RS FEAAE — A8 0 5 ST S S i 72, A R G A AN 2
— RGERH, T il I 2 AR B8 00 Sk e S AT B AR XA NG 2 A AT R — )P I A & B E
S A0 TR e 2 7T, AT R R B TR R 7 R T — TR AR R B N W 45 A0 R BR S5 AL PR B, B X
PR AE B i 245 B 57 00 2 | B, A T — R BB T I S R S VAR T S B R T T
AR R, 4T TR 2001 SE 45 B2 80 b 17 A R TR ST I U, DL — 1] SR A X S R AR i R ) 32
FARAEBA,

o BRI K T

R BT I K (agile software development) & — 415 1 75 7N i & A0 VR L A 15 00 1 368 B34 75 SR Bl A5 1k
B~ 2 T RT3 A T 5 v RS e A A, B T VR R — Bl R R T R T N TS R AR A
KR AL HEIR 2 BRI R .

EEBAETT R E R A LR A TRRIE R & 4 b ek 8 T2 AR R R R 7E 2001 48 Y

P BB e R R AR SRS 2 7 5 AR e 5 TR0 A g 7 8 e B ) A2 8 55 5 S T BB B T R K %
oo (LRI U, T 3 o ) L A o A S B DA R BB S B PR A — — BB T R SR BN

FEEE A AR 0 — A BB A A B AL T 32 4% 5 AN R RIS Al OB R T SRR TR 7
JITR ) R v 2 G A Bty 5, A I, A At AR TR FRATT AT AR — A e T B TR R Gkt i 3 B
AR5 AR

Fig.7 Five-Layers of agile method
K7 BER 52T
W A BT R A T R K A J B T VA R BB B I 22, H AT R AR AE 20 P A BB TV X b e 2 oK
VE IR D71 1 B4 SCRUM, XP Al Kanbant**® 7 1 43 5l faj 8. i LA 44
o SCRUM:% = T3 H & 2, JC & F 1M LLER AT 7€ e LRI i) T H
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SCRUM DL 56 3o 72 4% i BS AR 35 R A AR 388 B 5 v R 3R 8 7= i JF T 00 0L 4 S 92 o) RIS
SCRUM HEZE AL 55— 41 SCRUM [ BA A FAH 5G4 . SCRUM HBA LA 4141, B ER AR ANk AR 7 =X AR g2 7Y
Hi,— 4~ SCRUM B\ 3 /A (1) SCRUM Master, 7 5% i {5 52 A1 e BE AR IR 1L 7, (2) M= M st A\, fu it
KAk SCRUM FIBA ¥ TAEANE;(3) BIBA, 51 57 FAk T./E.SCRUM F) FH i} ] &5 S B . SCRUM H (1 Sprint
S B T IR TAR A AR REAS AR () — AN H (B J B R]) 3 AR BT 1) Sprint #58% FHAH [H] (1) SCRUM HE4E, 3 H #B 22
B AE T R AT I B 287 dh 1
e XP(extreme programming): % FR 4 F£ 55 B T 80 FF R 17 dpe A4 S k.
IR XP A4 12 Asreit RINesk. ERAMHENA. B, it k. B, SxmiE. RImE
PRETEH . Fredeml. 40 /NI TR fELRE . Gifdhnite.2004 SEIEEUE I XP 51N T 5 £ (92 i, [ i F
XS X 5y N FE A ST (B A AR B 2 e HEHFIBN . SRS AT RSB B R SSE MEE.
5 H 5 5).XP Hikth A — B FEHELE, kR & iR sk B2 XP il FEAE B8 v (1 B s R /b
K Z Wi SCRUM HLAC.SCRUM il XP R4 &, — B th s A RURE T K A b e TiC B
e Kanban:Kanban(E#R) 2 H 15 5§11, 2 “ Al AR 7 (Bids &) i 2
TEFEH A ELER TG REARE AT REERE N T IE S RE G R FZRNEAE:
(1)  EIRAL ARG AR ) BN RS kR A BRSNS R A RS LR R R AT
A 2R LA R Rk R A 7E AR R BT AR A &

(2)  BREAESE WIP(work in progress): &t TAE UL &RANIRES, B IR 2 IE2E AT o i) TAE DU

(3) 785 5 I ¥ ) DO 1) - 5 ) — AN T A T A T~ 240 I I, A ISR S i L I T (B G U ) R 3 T A N % A2 IR
BN L1 Yo R i A O i O T PSS I 13 8 S N = N B

Pekka % \OVopdr 7 & Fgbl J7 vk, R4 T B AT 1A Ak 06 &R (b T S0 R T 2003 4F R A L
FE MR T IEFRG 88 A R JTE), W 8 Fias.

Fiction of universal methods
[Malouinand Landry, 1983)

Frototyping methodology
(eg., Lantz, 1986)

Spirol model
Evolutionary life-cycle {Bochm, 1986}
(Gilky 1988}

Mew product development game
\ (Tokeuchi ond Nonako, 1986}
Object oriented
approaches
cativn
Al

|

Scrum development
pProcess

Internct technologics,  Methodology
distributed software Enginecring A

ol incanl 18

development (Kumar and  deve el
Welke, 1992)  (Daskerville, 1992;
Truex et al., 2001)

RADical software (Schwaber, 1995; Open Source
development (Bayer T Schwaber and Synch-and-stabilize Q:F;“_“", (O8%)
and Highsmiin, 1994) | |30 et Boedic 2001} spprosch Mictosolt) | deveoment
(AN, 194%5) ] IU:J‘;‘;“’"“' wnd selby, 195
Unificd model i
language (UML) ¢rystal family !
of methodologies 3 N i
[Cockbum , 1998; 2001} Extreme Programming (XF) i 1S development in
(Back, 1909) ] emergent organizations
. . ' Internet-speed development (Troex et al., 1949)
1 Adaptive Software Development E | {Cusumano and Yoffie, 1999;
2000 — Rarional Unified ".ﬁ (ASD) (Highsmith, 2000) 1 ! Baskerville et al., 2001; t"f
Process (RUF) T, ] Baskerville and Pries Heje , 2001)

., 1
(Kruchten, 2000) E Y v

Agile 4" 4

Feature-Driven (Beck ot ol.. Z0U1) B
Development (FIY)
{Palmer and Felsing, 2002}

Pragumalic:
Programming (PF)
(Hunt and Thomas,

2000}

Agile Modeling (AM)
(Ambler, 2002)

Fig8 Evolution of agile method®®
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4R SR A 2001 SEEGE S 5 HHE A R 7V 1 ELRE AR AR, JATTRT DUA B B 5 A AR A A M — S R R
A T S BT A T R T AN 2 A 25 H B 0 b 3K 6 7 9k ) U P R 1]t 5 B v R AR AR 5 T SC BT IR AR A B
1F] %] 225 A AR 554 BRI — A PR BE 48 ) 3% i, th 1 3K — A R B A (R R ) A4S LA AL i (1 — R A1 8K
R R R B s N P AE 24 I %N B 0 H TR 24 .

PR BB B SRR AT R R, 5% T B WA T A 5 i A T A% G B A D vk (SR A T A% 42— 3 SR 4 ik
B W o A BRAT AR 5 A AT FH X AR ) 4 WU KR %2 Nerur 45 H 1 9 3 11X 3 (L3¢ 2)P7),

Table 2 A comparision between traditional software development and agile development!®”!

2 LGRS BT R e B

G R BEERAFETT R
SR Wu%%&ﬁﬁi}%fﬁ%ﬁ?,}%?ﬁ%mﬂi?ﬂﬂﬂﬁ, %'T‘%XEE*D‘H%%&T?,@J&/J\B)\ﬁ‘é’i
B A e RIRTT R AT R e i S A O L
RS i A g il Mg IREAE
HR A R 2 R 1E
i} I e IE
TF R Az i A TR 2R (A At A ) -SSR
YL H BB (GE ) KR4 RGN RIA R
=il A B TR A g ) e A DR R AR PRSI TR . B 7 B REEINR

Version One 2 A & E #2047 — IR EEREEEF K IR, B i1 D4 3T 7 11K BARR A £ 4% & L B
ARHE T ARTE T A EAR R m AR B R R MR K. 25 N8R 2 1 #2018 F K1
ISR 11 YRR A T 2 4R 5 18 949 1% 52 R 25 2 T 75 110 £ b A PR 04 U v R 2 R ) 8048 o SR 1) 25 A I 7R
BT 3 ALIR (L) 88Y% M YA 7 AN, B 5 B M AT T3k 15 T B S AR R 2 I R J7;(2) 83% 4 A 2 2 A i
& T IH B e 34K (3) 83% M A 3 U N B 1 A A 77 00 ok - AR B O O vk HEAE T 3 A I T i 43
SCRUM(58%). SCRUM/XP %24 (10%)#1 Custom Hybrid [ & 3 (8%)°8.

TR DT VEAE 5 56 TR 1A% G R TT R 7 VAR 1R 31 TR vk, DA A2 T 4 gk T %o 36 Ak 2 1) 4 L AR
% ST AR AN NG 30 RO st R AT 00 2 P (R 2 il A 1R 2 2% 38 RN S B 3 I AN R i
A TE R AATIA N AT R TR R 27 0E 3 SRR ORI 5 R 1) 25 4 5 G, VP 2 F AL 3 S R I T R TR T R
B SRR 50 R R S R T R A A5 R BRI IR B R R T 2 R BB A T R AE T S A R R
LERESE.

o JFRBMIRTIE

FFUE# 1 (open source software) & — FhEACHD 7] AT &SRB T S LR IR 4 & 7 Rt pE S |
TG P 2 2 3R 1 BRI R R 1T 4R . BA Linux S, Linux A2 25 kR OB (7] (1993 £~1994 5£) 5 Internet 75 £ K 1R
TR R LT 72 A5 10 T2 SR, T I8 31 T R D7 325 (W v e Sl o i, S A A U (R Ui vk L — R T IR AT T &
MR R A I R R 2H 215 8 B 23X R 7 VE AR T 43 BOEE A BRI 5 & AVEE L 3 i B4 T R Internet R
NI R RIS Bl B 1 A 2 U VAL (1) T B BRAN K Internet 2 Linux 1853043 DLR R (100 B2 25 1.

FEGRZ B TR R P2 4% T H B E AL B KSR SR TR S A S 0 1 O, R IR R R T T
8 7 B KX %30, Eric Steven Raymond 78 ¢ K #5411 ) B3 ifotd R IR B TF 2 7 38647 T ¥R N2 it Erric

B R R Eric 45 T — 2 B 1 5 3 SCRI SRR, B n s R AR, F R A BT R A AR B 2K
TER AR & X £y, a0 AR ARG i & P B T A RS X R e O & A B R SESEAN R AR )
AT, 1 A2 ¥ AR P AT ARk 45, 45 3 7 AR 2 80T R 3 (K82 2 AR,

VB g — TR TF 2 77 15, T VB SR At T % 14 57 1k 3 (contributor) B = 4% B9 N B I 45 b 165 38K 1 ARAE TT
TR IR A B R 8, YA X — AR T A% A S 38 A0 4 X i i) B R 338 8 — IR i 58 b AR AR A 2
3 JG Sl R A X ARG 8 4%, 2 1 T ok 4 X B 32 BE Tk (committer B¢ maintainer)#iiA J5 A4 G il i AR I C B &
I B 4y b
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i 55 0 A 1 R T A R 2K 22 SR AR A b G A8 FH R R R BSR4 U R AR B B R R I R AR
FIA AT RS, K BIREAS 1T FERE &, JATHB W] LLE S5 b IR R A AR AE . BT, A% 22 1A A D G $ N %
S 54 X TR TF A L in:intel 2 5 538k T K& Linux 2055, 1BM 51k T Eclipse;Google. Facebook .
Netflix &2 5] 26 A 7 AR 2 T H JFIR, — 75 TR A X3 4 7 A0 53 /3 1, R I e 7 A &1 B & 13
R T 368 P R 2 AN A 1 AN 2D R B R O B AT 4R % R T IR SR T R v 51 ON B PR IR L A T R
o 3R T 4 Y 5 R B (inner source)” 5 580 3R 13 TR BT (R
BE AN TP IR B TF % 7 VR 8 T — R Rk 2 S A% A (crowdsourcing) Y (i 8 4 T S 414375 KA B B 77 X 4k
AT FEUR AT TE R IR 7 S e AR 5 A% G T UR 1R JF R D7 VIR AR AE — S8 22 S N AR A T :UF AR 2 B
i 58 W B (NN ANELERE A R R SR R I N S RV A R R BB AL E 1], 8 B 3 R AT T R AT 55, T 5T
TR 5 A3 A 2 DR DR 58 T A 45 T 3R AR — 58 I AR I (S ABL— Fh R AR 58 2R); T #E A% 4 () JF IR B4 T R b ik 5
FEIR R G0 145 B 2 (R) 2 — PR o o 55 1 00 R B B — MRS 23 ) 4k IX R AT BRI 1) AT 5% T ST ik BE 2 19
LIRS B O X ) H R 58 OT K AR, — M2 B,
e DevOps
HE 2000 4 Fifi 5 TLEC R A (19 B 23385 2, B P 3 RG A IRSS$R T 2 I BR “S IRIFE TN R
2 K0T I I AR A P R A A AR T e R SR R R e mT R R P SRR 25 1
FRARAN eI v AR, A — 6 DR 3K D R 2058 IR 1) B bR IR
o H T HEBMEMRMHFOAEED T BN KIIE SRR R, TR SRS OH BN
RN B T VE 9 3k A 7 R IR 45 RO SR B U7 O T W5 R R & AR AR A 4R | T LU A o i H
S LR AR, I R SR 2R I 0] R N R
o FLURCERAEFE SRR S5 (0 AT L2 A B AL 2 A S R TR B0 AS AT R RDIR A IR S S ML O 4 R
— Fl e L 2 11 0%
o I, KHAME B 0 G SRAT AR A R B IR S5 10 I B A AR A B R N A B TR
A P BA A 2 R0 R P 2 R s A H 26T
B A 3K — 9], BB AR AT B 72 ot IR 5% B4 75 3R A5 300 722 i R IR 5% B kR 77 2 ] SR AN DT I (V5 v
3 IE S B AL 2 95). DevOpst® 83k il 75 92 R 3& iy 4. AR K B, DevOps & BRI & ) JE 45, 2 4 fl b
() SEAELAE fih 42 32 4k (operation) i B, LA S s i 52 28 46 RS2 A 4B H 1, DevOps 7 ¥k LA BPF Mk = A T TR i
LI R SR b 22 B A b T UG SR FH X Rl 4 2. DevOps 2 BT B A din itk B K B 82 10, 3R AT 1A 93X AN 2 18 4R
BRI T IEA S B R AR E A1) FoRIRMERE;(2) 77 EPOE M N AE ;(3) 7 EPUEIRMENE,; 4)
B P EE M L 2 A MR A SO IR TS BB I I AR AR BR B R A5 3 N IR TR R, 58 B2 ] 18 DevOps J7 VAN K H]
AE, FRATT ] B b X 25 DevOps i 7 S A EE AR BE AT 5 45, b nl LK B0 /i DevOps A2 W] fifg o 5T SCHR & M 2
PRI (1 1] RR .
o H5E,DevOps M7 KIRHER R BEE KM IT K Kai ALK ER Kanban J5 ¥k 1X & —F s ph st ik
AR B R R a) B P A2 AT AN A A AR B R R P A A A T E R T DA P A R G o Thie IR TE
H G FrB83R18 R AU FrA T+ 4,
o Lk CAATUSIR B U T o e T I AR 25 2R 4 U7 3,35 B A P B R RN Oy i A 40N 45 2R A R AR AR A B &R
G, T STHREAS Hh T IR 55 114 3% 40 58T
o = RE ML ER RS AEARTT R IR 5 A PP BT LT A 22 70, R I T e AR (B R 5%)
FEASFERAR, DLSALL AR 2 A T AU PR 3 B A P R B
o I —Y) AR XaaS(X as a service) M EL 48 T ALK KRR T FF K 508 Filis 4 (1) 5 52, B B %
67 A3 AR L 2 — S 5 R S PR P 4R T BB IR 45 FaaS(function as a service)® %N, 44 1
BR H AT T 18] BT 5 B2 R 2 AROR MR T T U RN OCE BEUR (Il CPU. X 45 55 7 IR B i) R 28,
AT R K BEAR 148 FH AR
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o LR T BRKH T RSE, SR mKCE B S AR G B S B E B2 LT AT ENT .

PR T e S AN S % 1 ST A, T A AR LG A BASHRR A SCHR AR IT R AR AN AT L R
KRG FRATE B T — Lo 4E DUAE AE LR R (32 T4 Lot £ A s BT IR 55 11 0 T, Google 23 &1 A ik 55 S 0T iA 3 1
K 5 000 X, Amazon [ B UIIAF] T 23 000 A IO Sy —Fdf (¥ i1 T & B3 4k 7 7%, DevOps 7E Tk
CA KB ARZR AR T F 22 AR S5 DevOps YA SCHIF FE e 45 B M, 0 3 o 77 925 1) = B A2 ) A RO AN
RGN,

3 RMMEE

CEART SCHIRER AN 8 FATR G5 T R T BV AR S E R R o mriEsE. 4
G UL E 7 Tt — e 5 5%

%I 1. Brooks 7E (VALY — SCHP g BRI S VY KA ot e L, 15 8 1 BT AR BB B n & X

TEAR 22 SCRk P, 2 o A% G0 — i) SR AR 5 50 119 — e B R0 7 v (e LR 9 A 7 v, DA IX 43 it g v &
St b AR AR TR 2 — AT R 7 ik B 3 i AU R 7 VR IE T 20 4D 50 AR AR T 20 T4 70
AR, 0 8 5 R 7 Rl I 3R A AR AR ML e A R D RO O ik R A S R A — R S B, W0 4K B 3 T K (test
driven development), F i & Test First Development 757K 2 11Xl (project mercury) = c 46 8, 1 H B A 0 ] 38
WE 20 40 60 AR FRATAT LLA B3040 i 72 A0 A 38 5 vk R B A e f ) 5 25 AR T IR SE FE R AR R SR
e kSR AFFE. AE T Brooks AT A 45 B AR FE, 1 A2 BRI K Hh () — X 2% 5 (essential) P Bk 5 A0 R 31X — 5 THT S 7
B FRATAS K AT BEHR BT 28 80 77 155 SR A JeS e 1 6 i) 388 T 3 — 5 T 36 B BRATE R R R h B iR R W& 5
WA 22 R AR I AR S TV T

KL 2. EHEITAREFEA S ST F H R T AR

AT )5 R AR W74, 5 B k51 & T 20 4t 90 AR AT & J7 25 16 R B v I, R ATl vl DAL 8% B X
FERIIL S AE AR AR R 8 (B 2 FoR), ) SO FRAS SR S Z A & BOR Je 3 AE BT . 59 A — AN LB (1 ) 7
52 DevOps J7i2:, WIS A TR 55 BRI VT 1 22 I S5 SR S B 2 G T e 14 v o 2 A 1 AR AT 2 A LA AR R
NI AN 7S b U, G e 4 A ST B AR 4 R S A WL R R — AN B R b, B A T B A R ) 4 A E ]
HEAH RN AR,

£ 3. AMEZFE LT T L FHAL
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