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serve or match the varing quality & productivity goals.

what if there're conflicts between the so called evalution systems and the project
success? what's the focus? if you made the wrong decision, you got complaints and
challenges from project teams.

again, of course there's no doubt what you said is true. however in reality we gotta have
the focus. The evalution system would never be the focus. At least the project teams
think so. They're in the spotlight, not the process guys.

| typed a lot. Maybe | should give up arguing... It's not wise to argue here. | don't think it's
clear enough for most people.

Q (sungubbi):

OK, FHIARMEM . SARINENAD R EIHERX AR, A RE -, IEE
R B ZE NS @ AR I PP T R DL R ORVE A, AN BEHA 5 1 T AR 3EAT

A (iamredeye):

WAERMRIZI —HAE KB, 2RI B TR 2 A w FIEA RN, it
THET . wReT E A LR A S E I, 5 Y2270 discipline /) cowboy coding %4~ K
PR PAT IAI A BERAR 2 AR T VA IR R i . REEAR P A S HL R, (HIRGEAT
EATFUEHIRTE B E B, B APAT AR KA ) 32 220y 7 B s SR LU
& argue FPERXME AR RTEG AR, HAEkE RO EARISR), H 22 0m
CMM5 3£ [E CMM3 X A RIS ? o o o HIEIXLE CMMS (122 7] BERC TH A9 1 522
JENS . FAAVE T

A (iamredeye):

T E AT, AR EANZ ARG A (Ll maturity), (HEBARAZE . R HE
ATkl —FE.

NG5 G B AR A A oo o EEAH, JIRAN 12 J5 W IRE, W i th ok 1, i
A user X &R IRAE R ?

Q (sungubbi):

THEWAFAZZ R, HSARERD, X ERIEEAN A H 4. &2, e

FRTTIOARAIBE I o AR 2 I IRATTIE S5 ) SE X 22", DA RN C L5 T 423X
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2, FORBUA BT UM, HZ, BATHE T X A ARS8 28 N AE G, B
FURAT A G A e ? SOZEAMGE? ARIE iamredeye f7WE4fIpE?
A (iamredeye):
FIFEA W S B, AR, BOURRAAZEWR . i bevt-RiIm
SEBRI R 2%, defect analysis, XEEHEERA B XAV
(ELE R/ EASA EIOR
1) MFFEW e iR 100 M E s, Hrb 20 MAKEE, MFEFENR 8 0 %,
e AR AT DU
2) Jil SCAMPI Jjik: XAERINADMUFNT S. W A%, a3 BRI FNLIANIPI
3) GpfE: M AEIUES (41100 70, ARG, PRI T I B
T o
FAAFX LR N EA KRB . HRIRTRER P
TR ZAEAF I A3 7 AN SR S R, R R AT engineer B A) AN E
JEGE B L ) R T o BRATTR BRI B T B SRR A B B TS 2 WY T priect team
B P AT
MARWVFRAER] T o5 — DRI BB URAEN 2 — B LTI LA 5 ¥ St 45 300 H
RIS R K I e« )
C (fishred):
1. W2 HERREPWAT
2. BALKEE IR AERESCRR R BRI H $ATH O, AEENNEES, WLOYREERR, ™
EREREREERIAT I
3. ST AR RIEAMUOUR T 2ACIK SR, AR E 20 A% 57 178 T8 B R T AR o
ISR
4. BATMLERERURE”BRE. LR ARE BTN,

* BARETFREEH?

Q GERERBZET :

P AT A kA w e R T H & AL, 5 R SRR PR, WE A
TWE? W SALATFAR R — DR

A (flyee_cn):
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— A BT A T ?

A (stop_start):

AFREBAEVRAT 2 F T OOE B R, REREEE T, (HMIRH TSRS, FIA AL
e ML =AN T IIATF

1o WUERORA B i B — AN T, BN AZSe B L T — MM A& R #,  — LIl
P ER A VIL A 2 TR . T EL ISO BT B HAA RAT, XS R, SEah
MR, ATTECRCHR, UnsRKs ) SAVFILE, WSS T#E— & CMMI IR R EKR, A
NRE TER I —Se S B, T AR MA R WA KIZ )

2. B A KEBLE AT A 7 I D02 ERE, HEAE AR R AFER R T
LR RIRNE, ARAEE BRI, AT RS AR CIE K A I ATEREAT EE IR, XA
ORI RN R R 5% S RIRERE, 1y ELAR 2 iAo 22 w4 BRI T il

3. X THIE . NTIE R UG AR BB T LUR A% 2 [ ARATT 2 ) A i) iy 3 27
2, AP AW LU I3 e, A N IRIE L step365, X HLMISRAE TIRZ A
B AR, KRR SPOHON RS RARE R A AR S, "TEL b
step365 T T LA A Rl R il i, RER ARSI 58, ARt m] DL
Ky R AR ek o

TR NN R B MR PP R, AR AE 7 )i AT I R St T 1
LM, A A — BRI 5T DAL e ?

Q GERRIETZE):

WS AL AT 2E TR T, LSEIRA W H AT L P EAT 2T &, Z AT NAEROZ P, il
A LAY, A R, ARSI — B EE TR, AR
2 i %

B BIRL I TR XA R USSR T, T H A RS R Y, Frel s
SRty T

A (sungubbi):

EWAE ] PDCA B¢ IDEAL J73%, Sttt A w7 . deeifs S adE g Ty, ARJEH
Tt

Hefe 7, EBOED AT A TR I H B DL R EIR I 2

HEZ, AR A R A A Rt Ty 1), WS BEE e N KA ERE S A, AT
EHRENZ 5.

=

CEPHFIATY N # (08.05.18) LM (www.step365.com)  SRBUITA 19 /362 I




R L 5
~*step3ss [T 3 4 Bt 28— X ]

A (chyfx):
P TR R A BN IR [FAT P AR
PRAT LS IR 75 T T, [RIAT VRS 2 fRpPel . ook pPel . AR PreR, M3 4m e
WK, HESXWHAEE T, PRAETR S A RS
A (sungubbi):
W[, FRAKHER . [FAT VP H A, et g ?
AR, A TR Rt FoklE, A s E TR T U
FALMES AT aThe, KIUEZ BUG KA wh TR @ IR TR
WA BUG HIBAS™ fhe BTLATRATI H bR AERE DI BEHANEE I, i AR
FEDRAIPE PR R IR . BT DAIR ) ORI AL AT 7 WIRLE i A RS 3 7 i [ 5t
WAy VEd 2280, 147 ) UL TA iR H 5 1.
M AA AR ? PR AR H R, ) i o sy, Tl .
A SER R S5 BRI, dRERR R RERE. B SEEE T R IR, e
AN B S eI .
A (chyfx):
WS, ATV . AR IR TR AR, B A 5 WACRE, IR
S o
B SR A A PR PR o 7t R TR, BB T DR A
A (chyfx):
TR FUE A BT T N RS, RIS R S el R B 3
http://www.step365.com/index.php ... iewspace-itemid-206
A (sungubbi):
X TPDCAJEEFEN: http://www.step365.com/bbs/thread-627-1-1.html
K TFIDEALJTEER: http://lwww.step365.com/bbs/thread-626-1-1.html
chfyx(f s & J B, SETFAET, JUH WK TR mI i s Bt AT 7S . HIER T4
T A P R AN N AZAETE YRSl 7 FE S R A AR s A AL BAE, T
BRI, RSN Wb .
B E 2, WRSS—EHBUGAR, MK Akl TIRZ iy, IRAL IR 12
i) PR USAE IR L 2 VRt — 2D i), AT BB SKARA A 1, AT vP i
St KA AT IR AT IE AR BRAA T P )75 5K AT A TR P AR, TR A R
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2B I A O T VAR S T T SRR A TG ? IR VP T DASR e 7 SRR A )
JuiE o WVF BT 45 R RIAN I 75 SRAAN AL BT AN & G i 1) ) i@, 1717 A1 R AT B PR I
RELIFBEA TS, WA, BN E XA BUGH 7L AW, 37 S
W CART LA R?

RN N THE, A RKEER AR PEa . W] ORI 08, HANRE
HAGAATT o

A (sungubbi):

ta &
(AL ER)

SUNVV.COM

XK, WERBIUE] TR, ACRIUR A5, HREA RAE I AT ) Ik,
FOAGEX KA, JF HAVRMSE N . 707, BRI DARMBCEZREN Ok
LR, RIEER— TR (A8, o &) L2EE BAER DGR SRR N, 6T,
)UK, BRI THE 46 T OGR, JF HIBA SRR E 1. kUKW BT, KB
Pl Intl ix 7 NP (01035 M w11 P I O S %N R T DL A s N LB i i s (i PR P 1
(Rrkh iz e, PR BAT IEG A T .

chfyx ULHJBEET, 7RSSR, PR B0 UR R4 &)™ i S i e el i vk, B
AT T

WERER—AF AT L, EADRF 5 [, WlRkf, ARt g — My
MERIBAR < WIRLE S B e H AR WS CAERCR AT TR 3 fe 5 o SR I3
W, RS I T G, TARJ R LS 2% IDEAL Jrik. i L ma s LA
PO FORMOIAT mle R H BB, a DGR 00 H R, iR sk
AT ) S Sk T it o
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A (chyfx):

FLSi, FRUd P AN 4 v R ) WA R ) TR S S AR e AT A A A
i, i H3 W ) A AT, AR BOX A . IR EE AL AN, TREIF AR X
T

F S B o ] R et T A RG22 Ge DN B g 1] o 20U I ] ) B AT i g it
—3L 6 MEA.

K AH 75%;
/M 42%:;
YIE 57%

TEE Rk BUG 638 T RIS ], 70 B4 H f 2 Jet R AR T i 7, i
B BUR G PP . BTN A B, SRR GIMNAREIRZ ), B BUG JEE N
K, S H E, B BORR AN R
A (stop_start):

FA ARV 5 T e — S n A B i, R PR R, A RE s
B, (IR ANRERCIE MR AR PR R 22 XA il AL

PPN w] DB 2 i) RS EE ik, BRI RIEEP A CHRIXH
LI H AR N LSRR, Hetn o NS A R 5 IN IR T B S s 3 DA i e >
A, il 7 ERMIE ), ARG IR R, s S VRN BT I A — Se i S () A A AT
Yl R AR TGN T A DR A4S o AR AT LA L Jg B HEA T VA2, I H R I R e weox
S, HERRE N 5 R I Ty AT S AR, A S IR DN 2 MK ] checklist H;
FRECARR; T AN (i R ST AP 5 o AR A R TP AT R, o0 B3 AT By I ) I
R LAHIE — 28 Bkt T HBATA A, SCHE PRGN BE T 0 L840 5 Flih AN 2 2 75 7T A
FEVEAN BT ASAR Hh [ ALK 8 U B 55 5

SV EPTA,  FARA AT PE L5 e — WUR 2 PRAE A B B 7 sl —, H
A —E RN, AF AN SR AR IEA R R, 7N SE T AR 2R, St
LR ML S KA 4, RIGHERAE N 25, DR —S8ti ...

C (fishred):

1. BHEEETHTREEHENERMIR, ATLIRET 1S09001 A CMMI 4% ;
2. RAXBAFARAERERE;

3. XTHEE, HEAFAPRIESE;
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4. ZREWE, SKAEWFERSEBEESRIAE, REHETFMHRIZL i,
5. WHEAMREREREN—MLTR, EHFARBIEFZHATTHAT REREN, X
BE TS E BRSO ER RN 4, RGBS ST RAWAES

3 ERMHTIEAZE
* RTELEEE, ETHIECERERTN, LAmR!

Q (fishred) :

IR n, BPITORASH, XN B, B RSSO AN RIE U ] 50T,
AR TR R ORI G, TARR R E R KK, WS e, 838 KK
HARWTEAEN, 705 FaRBLr;

A(tyrones_nc):

SCRS B o) EAEARAT S CMMI A 82 B, 3X 02— A BT IR Al vk
(R 1 i

BATE AL BRI Ipide, MUK EN T A, AU BERUAI SRS = fREF—
B, HREEHILPW— e =F L. BARRARRSEI R, HH C+H+iE5, i
L4 T 1) Telelogic 2 w1 1) Rhapsody. XA~ T HARSRA, JEA FAEASIH K. FHEH
PRI T MR KRB — AR S cr+fURD, (ER I AR RIS T, A4 T
SERM UML BT 00, AT AW CHE R R L T UML L5 R T RA ARSI,
2 HEERN TS, TR A RGO A7 I N A 2RO AR R o PR oK, Bt
AT ooo WIDLE RIX I HABBA R, EPG M5 b ik, AR IUIX A i) 8

BN, W5 FIH AT A TR INEHE b, Rt te ks R
W

1. TR0k : T8 R UseCase. IPO. Feature or User Story, sk SCRY J& 54 ] ;
USRI R A i R i R SR OSCR K 3 (TR R AN 5 SRALTE, ARk
BrRAME, BrMEBLAL), #I 5 A, NED &7 STEM BOR s R G — 1B 85—
s T RRRART, AR AESTRRICR (5B, FHED, WA 5 0k 5 it
F, Hei TR R

2. B SORY: MR SOR— IR AN, BRARTE SRAR T e, IR SORAR D sl
PRI A PR BV SO I B ], D EICT, BRI 2] 53] UML, R DY
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R WL AIA L, Si4h, B BT, gt Rt Bk kS 2
R, SR xdoclet &8 T HAER AP U, VE VRGNS SCRIE AR, REE T %
A eI RA

3. Hdn BV SO XA AR, (HIRGEAFIVAZ AT LS WA SRR

KHITT% AR, QA BUEWIW %, MBI HA e, RMTTE B I, A wl&ifrH—4
AR A P T H Caf DAY ) M B A B TR, R PR T, BRERE R T AR
RO, RN IHE R, AR E T AUk CCB A A REME e, — 2o
I ZH 447 B 1) 21 2 o o) i AR S R SORS R A 25 DM 55 B AN EAT BR IR, B7 1 Eid e

B, BB INFFR I SR FEB B, UOAFES BRI AE o B, i 2 X
TAER DL AEMARE R, A5 WK /N B0 o R 2 4 il T AT 25 R R
A(Chfyx):

SN SRERER R R SR BRI 75 5K PR SR AH 50 SR ) 52

BT RAZ N, AT T RAR S, AR Tk ARSI AR

it 2R (0738 S 1 S AL R AR R R N, RN SR SR SR, i AR A AR,
Wik, vk iSO SR . X TR BIRASAT . e R AR

framaack, T ICMBBEN, MSH R RN TEEM? A&, RESEEITREAN
AR BSOX IR, SRR, TSR e . SR EOESGER, MIFAE L, &
MARESR TR G, RIEHR, et 4t i >3 1.
Q(Fishred):

FURTSRATT AR5 D02 5 SRR« Bl P B SO BEBlE Rk, AR EAA AR, 1%
FEBEV SRS, BATRA TR, HATR B SORE . PRSI AAE 2, JTR AR
B BNV SO R BEEAT G A 1) s It ARG SRAZ SN, 24P B vk SOR ) AR AT I AR K1 5
A NN TR M, XYY ) TAE S AH R D, AR AT R AT 2 w3 A
THOL, EIEMERA THRA T By — BNV SRS 7, 25 KB A Bk SO 73 kY
B AR EIEIZE A T 7 RIAERIBUE W49 8ot SR U7k, B AR L
SEAFAERT, SR LA AERE, DI s I H A e, dE4 i Bl T AR %0 T
C GRP:

S, AR RAR N, anf] R4 B TR SORI A — S, X AR 2 St
CMMI b 2 ) e, BBtk vt Bl ERvh 85 SO i RARR I LA =,
I H AAAEAE R A B AR i AN R e 5 e R AR T
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BRSSO A AETT A R P L SR ER AT R, BRI SRAS B AT G
SCRAIRSEM, A RAS N, A SRAZE 5w, ERIT RN AT 1B 2
> BT SR B SR
< WERAE SO A B 1 e i Al e SR AR S G DR sl AT DL Bl oA
i B T QA E T AZ U I H 4158 1
< WERE T RAZH, ARG B S B IR S SRS (I 5 e A3 o K P A2 5
BT R SR, R AU AN R BRI AT, Bl B8t )
> AR SO
< RV SO D, Al AR Bea R A G B2, t QA e
A2 B I H A58 R
<% VRANBT SO I W, AT, B BEE Tk, ER RS
BRI RERE D, S5 xdoclet 25 L R AR AP SCAF, AR PR BT SRS ()
BAC F b Beal R A s 1A 5
SCRS— B A EL B AR Ak g (14 ), 45 Ablb ] AR SRS A R 45iE
A F T CHERAT 25 (0 22 7 P R IR SR B 0T A0 — AR 712D, RS RIBE B
T RAZEW R IPAT SCRS . XA R B AR R H K.

4 QA/EPG £[X
% QA A1 SCM w] BLZ Rl —AN A4 ?

Q (ERMENE) :

FRNIRTAT A w2 QA B ¢, (I il T3 I H nTERER, BT LUsaRAE 7 I B
PO E, M HEPFTIE RS T, AU SR IAEX A A, R HARINE, Y
SCM H) TAFAZ HY QA KA, T 3X— R L& QA 1 SOM NAZAE AR I N RABAE 5 (EE
PN T A, SAEEHEN T, T R AR QA KT SOM i — AN NI, B A AR 20
T H Ay kA2 KBS 2 i S WA A 2
A (steplv):

BREANT, FoeHk—LL@AME, EIREK:

o, WAZE XA ARG OB RS H SR A .
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—RRE ORI, XFA A, WE AR, Xt MRS, fra, B
(R

HR, g, e O, JEYE FLIR — i BN EE A R (e vt B, TR R 5
AT 277, AT 4 R AR (T ks SRRl 3 54
(R a, IXUBHNAZE T A, 4R, SE EELA A RAY !

PEE QA, AT QA B A, R RSHEREHATF— “Rd”, A
ER A LA b, EELT5.
b7, FRATIETE I
1. SQA 5 SCM 2[R/ AfRil, X T30 H A7 A2 KU 2

o, FIBRE AN NI A G, RER AT ? WIRAREIEAT (FeA), —KEH%
Mo H P SCRE AR, S Ia e g I H (K TAERREE G 538, RS T
PR, IR TAE Ry, sl CARE R e O3 iR REEAE (FREeRE), RElm{EIER
() A A T8 P 56 B N AR 452 DO AR R K IR SR R, e 5 2 06 e [ n AR 00 e
W2 AMAZ, BAREAE S, KI5 R, HaBETAERCR, 05 R # i i e ) .

MART, SCM HH I AR B R A Rt b 28, SQA (MTAF&E, WA aESD Lk,
— RN CERRNG DUAEAE): AT A ST, SCMAT:, SQA MIXHIH—£& (AR KR
RGBT, AT EE O 35 H WU )s ZEI H BEATI, SCMAT, SQA T 1E
TUH 452, SCM AT, SQA . ZAT = 4T,
2+ USRI P A B ER ) — AR A, IRIZ A i 2

BESR A A IXAPGE, SO IXA R R IEAEX A A . BT
) AL, AN NN, FEARTI AR B Z A BTN &, AU R A, M — a3
SEAERE R TP F IR 2 b, SR a, IKIERR .

W, AR LA o, (R A O, AR LR, UM A6 B U “5i”
XAMBUA . R ARBEAE VAR R T AT O 55 QA 3% 3h, BB 5, B

T AT AT A, AR L i

Ay KB, X TRATH ATAIE KU, SEE?

Clie BEEERE R ROAS,  SCEARAE A0 BU 7= b Y5 RS e A, X4l i
2 AR, JEARTEAE QA [, PM ST EANREHED)

B QA IRVE SN FLMAR T 20 2 0 TR H 2

Ctre TUH HAFAE QA 5AAAE QA LT Z K201, B4, QA KA (Ui S0 4 —18)
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Jie OM, BRAXAE 7RI H 2 ff1 R UG, W RARIE A RRI O, TR T L,
A (ERIERE):

A I steplv, ROHTIIRATHIR AN ! BB ARLE S — SR WX, Bt 12
e TIX 7 1 )75 R BT LUARHERL CM R AR, 1 AR QA HOASR AR . BUAER R IATHT LA
MR IR 1 8 K RS (8 7 TR B IR FRAT T80T AN B B i AN TR IR ARABEAT: ¢ ARIE AT A
DUFREEO 2 FECHS .

A (steplv):

B — IR Il 2 0T Be Ay Lo ) 1), LSz, JRAEAFANGT— ik

JU, RGN, AsEx s, MARREEER, U0 Mk
FHiMc.

AR SR NI H I H 20K CM, - HLsi HR R H HEA T DR P 9 AN R K —
IR QA IR, AR QA, WARRRA . N W& IR R 7>
e, FREAFIE AL T AR H (0 56 X 43 TAE Y o

1. HEEARAEH B AE B TT A AN, SIH 20 CM SR S . A
HATTH A i 2 1351, KRR AEH check in 81 check out, U AT Hilai A
%7 . i&tm: Cl. Branch. Merge. Label 2545, #WGRECE PN, ARG RL .

2. B AR H PR BTG 7 ISR ANRE, ITH 21 QA A S fift. 1 RERE I
ATIRAR G (8] B 2%, ZEf12 Process iZ 414 Product, KZ.0HELARH IR . RIEAHRRK
NYIEAT 2L Check......Check......, a5l G ! NMEEAA — A AR L, A0
PRI ITACIS, AMBER ) — L8N TR, AT S AR s & . PTLL, VIR
AT AR T LA R, U I Ss TAE LE

3+ CM HI QA #E M s5 55 SC R 1A, TERUEAL
LB, 351,

A (monica):

WTiA, EFISE S 427, SCM+SQA, TIRARYE — MR QA, —FFURIFBCA A A5k
PRz, Pr ER) H2 follow F check, HSE TAERAK; HCEE B _LAE A LMEA R
ANIRH A BERS ST AR R T M 250 H B SZBa i o, 7 EARIT e —£E QA 1) LAk
MK, AR CEARZ I HALRME, XNER ARG S
C (sungubbi):

IR AERS & H - BC I TAE, QA 5 SCM AT LA Al — N84 . HEWAEE—NTHE A
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Rl 5R4E QA 55 SCM, AT AFE—/MIR H 4E QA T #E 53—~ B AE SCM.

K CMMT ZEAI E A 2 18 B SE AR R iR S AN R A

FIHTER CMMI A T Hefib s, BTAE IR 28 W) — B ASEMETR H b 200, I8 B = i 2k
PR SR, IR IACTRDEXS T e SETitE CMMI B8 CMMI A i i i A2 7 (4
JREHRUEERE, — B RS [N, 51 LR, 7K R L.

AN A I PR 0 TR

AT LA f i, HAT S A EA A, 8 MR Al 45 T E B
SR, XL SR T EIF R VBSOS R, I E RN ARG —HmZ 2, HTA
7 1) 5 SR BRI FF R HEBEAS—FE, 10 ELAT PN TR0 48 0 1) 75 SR A A LG IR S 3 BT R G e
WAL R RATL RS IR 2 W8, R& %% FEELI R KM S

Q (tyrone) :

UERIX P AT AN, SEL mlh2x 25 58 PR [F) RO HE 28 26 A P A S0, AT 2
Fs AR Q. FrRAPRTT B2z ot 2% —%2 CMMI 11 Best Practices, AN /@30 H 50 ™ il
TERHPTLLER . FrL, A AR, AR H B M™ i, s A AN m, A
&, URA T IRRIGZ 57

LR, IFEARET R I T AR KRR I R B A, T H A A
B0 BT SR AR LRI, G SOT At R, Ml PR R A P e 22 R IR 2 1), 4F
BRITHIIRH 57 i R S A AR R R 22 53 !

AR, AERAS R, AAFER R, R AR, 5
Sh—AE TR T RE M B, XA, AR EEAN % ALE AN, RO B
AN IR . A IEAERAT, TR B A IR, &
110 A AT 27 it i DA B B 25 S 2 A TR vk

HESR & —AN PAA AN 0o i (core product) & et AN /] 1) 25 7 it sk s iy, 84, ol
LASRANIR] (% 7 53K, 25922 IR 08, IXAN BT RUBUR B0 g 2 7 (1 7 2 Al ok
A7 1 (change requests) a2 = i & 7t (enhancement), /- A] BAJEAN ™ i BH4 A JL I, AN[F %
TR I ANSEIL, BN BT SR — B RCE R BLINLS . SR R ARk
AT, B AR BRUIT A & M A R A, 25 build —AN7= i AACE & o RATTZ 1 T

e i A(v1),B(v1),C(v1),D(v1),E(v1),F(v1),G(v1) S5 /N A PRI AL, 1K — %
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IVYRS

BRI AR 2L, 4 B(VI)IEECY B(VLL), F(V1)ZHCh F(V1.1)

ST A% PR, 3B B(VD ISk B(V1.1), F(V1.1)5Ch F(V1.2). G(V1)Hh G(V1.1)
A

DRLEAS A 4 A2 1R 7 R LA «

% A(v1),B(v1.1),C(v1),D(v1),E(v1),F(v1.1),G(v1)

2% A(v1),B(v1.1),C(v1),D(v1),E(v1),F(v1.2),G(v1.1)

TR PR EE B RGE, WL R

% . B(vl.1),F(v1.1)

LT B(v1.1),F(v1.2),G(v1.1)

RN E P 2 R B — 4 VDD (WA UL B ST ), DARER #5257 7 I i &
AT

FAN, AR, ATLGHEE A FIAATIN T, T AR, “aaag”
R, TR P HSEAN A AR, IR D i AR T I
Ky b3

5Test GMiXAR) TX
o U FH 1 £ 2 o1 B[R]
Q (cecilla) :

PARVE R K GG A R 50 Do w2 481 2 il T v E B i) — 285 0 bE an 3l 48] 1) 2
TR [ SR A T A I i ? AT SRS B P oe i a5 ? I RAER AR U R J5? &
ST B ) 2

M T =R FIAS UE B 5 2 ) Dh MK B9, IXRF BTG AN 2 TR 75 SR IR 130 I ) 75 22
BAEETEN, KA IR LA E RS .

A (steplv):

I A R, KN LA B B

1. UT-HR ik (GRS
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13 4 o Sk 35— 4t IX]

2. ITA-SRIEIR A CHIPE2% Zh BERSTRR 2 1] R B 1 Il X))

3. BB B CBRAEL B W&o 25 2 8] (1 B et )

4. ST-ZAG A
5. H Ui

A, i&F Alpha. Beta izt

DR AZ I BT DU R AR, ARG XTI BN, 20V TR 38 .

1. UT XS M4 i B

2. ITA XA ek B Be

3. ITB X AR BT BT B

4, ST FI BB ans I if7 SR B Be
FITEA, AR ARN W AN ] gl 1)

A lily_014):

EEXHURIKI RS N B FETL. B, WG A TRS, MR IRIT Ak (10 2
JAIIRGE, FEAGAN R MR o A R BY Be (B — el R e SRR OF AR A2
R ERE TR, BRI —IRVFHE G XN BTG T 5 WG], B AR

R, R Y 8t et Bt o 5 SR A AR AN Tt B R 58 3

ETIREFEA R TR EGRAEFA, R, WERTRGRIARSEH MG, A A)E

S0 481 3. J 5 A K ) A A S Sl 48] i

A C(cecilla):

I S VOB RRA
i el ik
WAttt —— ——— > B
N ARG /
Wkt ————— > RGNK
N PR~
B ——— > RN
N TERSCINE

A ————— > MG
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N /
i b
ST BRI AR (1T AR 75 5 5 PR T A 25K o B e B s 00 L it ) 2% 4
JRFB Y E T RESE U IS 5 B o AR GEIMBUIT RN LA Al ) o A B R A
YIS EER o i 6 U IS 7™ el i 75 A 15 e 28 P R Ko

A (step365he):

1. TR A AR — e nT DG T AR, it 2 Ul I R B T A o 3X 3843 1l
WA GRS Ry B AsEs (NSO EREF R 5750,

2. AR RN MRS B 8] )42 11, DA SRR Bl Rt v 2 MR (RS A i A A5 vt 22
Ky XX TR DL AR B ORI T AT RS CAR ™ WA KD o 33840 A
A PAH RN 3 AR 7 01— 5E B

B RGN MAAN BARYE FF RIS, 0™ S T P K ADOE = A S, 1M
HAH P U555

A4 GRS SRR B DS AR AN, KA D Re S ARAE RS RATE 2, BRAS
KIS UL T o BB ERAE CEBNRME, S5 3CmMAESE, HEDE, SRS k2
IR AR

5.3t R ) o M A se g, BARGRTEABROTAT OSGARD Rl A 42 A O
B,

C (step365he):

TR A AREA R, BFEFAMREEF=E.

W BERBHRG, NZSRTERURBTHIE R, EAEA—RERBRET
it WREBERE, WHRZAXEKE, SEFRELEREEN, SEWAARTIT. X
I BRATHE IR RE B IR B . BEA SR IR G165 B T E SN TR D he, &

FHFRIE 100%.

B FEF AR EFARRG, WERRMEERZ . BRATIAE 2 ZEREIEE
AR, HRINRERIEA MR KA KERIEA SN RRIDE. LF
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EPTiE. SRIENE. RRERE. BEREERITINKA .

fE LR EA B, ER R WA IS R REEN D &A™ mEH
A RKAREE bug BR)G, TEAEMRE K E P REN AR REEADEIER, WX
N G HBA I [T A BARERA K E L

6CM (BEEAR) TX
* RTARC BT E 7 e
Q (Xueer0124) :
SRR, JUAMRIER IR, #EAEE RN, A AR KK HE

1. ACH, FEo0BCE DT, WS B A 7 Wy RN R T A AR S
Sk ? AT B0 A E B A% A T b AT A R0

2. SCRESRIECEIR, PRanmeskROOr, s B gy ?

3. BEEHIAE L, FURARSE “TTRE” “EE” TR SN LR
BN, A B R, A SR K AR I B UK R, (B A X S B I
TE AR PORAE I AN BEAF BUR L (AT o JEIOR TIAAUT A T H o IRk —A>
AR A BCEI, AR SR ATEL, R B AMAIRNAR Bk 2 Ah 78 21X A3
Rrbs AR XA SO ARSI A — AN RCE T, AR, BB, —HBR
(RUERfg, OB A AT A TR A B R, RAICE U S RA (B2l nTLUE
MR I. A, N ARFIEAAERINE, R T2 .

A (amandating):

X BSOS (A D, AN NI T B, AN ATl B S 4% SOR I
M B R SO S R RN TR SR AR A XA AR R N ARG R At 2
EREATIV I, ANE T R O FE A 1) T SR T A
A (Xixiaojing666):

to xueer0124
ASGERER BRAR ORI A L8 ) f, BRI FRATT I BC U B4 HR ), Ay EXHRBE R T 8.

PATBCE T IR B o, A RS S ¥ T R CVS.
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TR EL I RN ST, b BA5 2 nT DA BB 5, XA = 5eks s diic
B OUE i DR H, N2 H sl iR b BATEE S

SEPE LI A7 AR VR (OB (ORI V) RIS
RERMCR), SORMENIEARI LA (Fkooht. MeitSoRise). P oppRL L P
AT IR BT SR LT AL, T AR SRR o M AT 5 4
TRRBAT L IRYE (RGBT AR, 5RSORE B SRS,

PRI H S5 S, IR R R

PA DT RS PEAL ] T — N8, S IAE T AP LTI 5 I v 7 %5 e, 3k
WAFTERIERNZFEPE AR — MBI ZNAKR, B S A TS B
T o WERABHORIE, SN —ADFE LT A,

77 it JE A B R — B

FAVRAATIEACHIEA, FAEAFRTFIRATT AR B E I LU SRS, N izt IXAFFEHI 1,
WIDFEEME R VI.0 AL T AN IRLARCAR, 29~ ISARAR RS B 78 B L Im s, wiAt
V1.1 PR — AR, ARG SR B W RO Z 8] R 2= 5 T L T .

Up ey SE A ) L LR IOBC B, 1525

http://www.step365.com/bbs/thread-618-1-1.html

Q (xueer0124) :
ZUAAL, AT IR KN, TR RA R AR T o I, R 0ritd,

TR SRS DL ELf T

XSO B, AT RE I LUACR S (M. T2 NI H (SO SRACE T, 42
HAFIE R, WORA S UV B PR LR EDL B AB A, AT, Ha
PEBIAF L LA .

AN BT A2 18], Br T RO S BT RS TRRCAC IR & B, 3

IR CEMER BT ) FHIARIRAS o KA RRAS 25 T S RRAS AAR o B MR HI0E 2 (4F
%A xixiaojing666 [K) 1] i —HEHR)

A (xixiaojing666):
RFEEAHAILERITE? RiE ! Ay, AEMHtadrik, HEReE Bk
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BT

A (cecilia):

IR —LEF

BAVIAE T BT VSS SR FIRCE TN, T Tk TAER . SRR FERIZ R E . TAERF &
SR H AR GO A CTAR SR — ARG, WL IHEAT checkin AT checkout, #EAT
SCEHRROR ], SO S Rk, AT LU D) SRR AT I B, TiC B 3 DA S 4R AR OGN
T AN E BB B AE, 7R AR EE M I RIIE AL T — A A IR, TR A 0] DL RR L1
AR A, SR R 3L R

SLERPE VRN 7y T iR IR . Wil ek, gihdtkek. MIELRAs . Rl P i TAF
PRI ANANN R HE e, LR RE— OE R BEAT VP, JRREE SN (5 B oA
B ALK BISOR E 00, SEBLRROAR I A Rz, AR L.

S A EGEA T AR FEXS Y, AR P FL R SO I H 4L b3 al MBS E S Sef, fr
PULAERCR, X TS2 BRSO (Gl e WA, H2 R ATICE S A AR S,
At NI BB B o A8 3 0 A S RS R R SE B SO AR 5, I HE vl 2

Wi B A FLA A FEIT ST, BE T A OB AMOAE B B0 O, SRR 2 A H A& B & CMMI
MR GER R S8, W AN R R 25

A (fishred):
1. AR5, FEMCE I, WRLLE BRI A2 1) ? —— M I 5 (P AR 45 i) A 2

D TR H BT R AR S Aok ?

BEE SUPUEIRIE-> SS0R

AR SIS E T A A AR A T 3BT AT 280? —— " AR S 7
2. SCRSRIBCETR, LA sRoCr, g #oy s gy ?
e, — RO TR AR AT gl
3. MUERHIEL L, FUnalaid “IPRPE” “RPEPET 7 E"
—— ATV AR Y, 7 dh P RRO B R AC, TR SR P

Q (xixiaojing666):
to fishred: QA% AT B TG AC & HAZ RN ]— AR B X MR EE N 28 2 REZSAN) 1 PR 40 B DA%

1S A BIASKR SEBL i v 2
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A (fishred):

FAE CM 4B K, PM ZHEIT R N A SIAS, dith AR REUE: #ERi s
FRIGIRA B WA R %R FER A BRAS & AT Ph 955
Q dily_014) :

T REIMBEIRT, AT xixiaojing666 A1 cecilia A Al 10 [ HC & 45 BRI ANET T -

B TR LRI R e R AR B 5 K

AL FATPIABE ] -
1. TR IT RN RSS2 BT e A X, A S AAT RSB 1R LA U A g
Bng?

2. WP ARV 2 BEX A NVAZ ARV, 3 i) KSR A KA R W 2

A (xixiaojing666) :
to lily_014
FE—ANTIHAN, FATA wRACS B BEBRA AR ks, BSR4 AT 5%

TR, AR T AL P AT LSO 5 A o (E BT B on s i A
IR . (ESZSEPRERIE CM ELEBRRID  H AT ERA T SE it —ADIH WA A 5
AR S HABNACHI IR o (ERAE—ADITH A S, BRI T, WG EER,
2T H 2 BN HEAE,  WIRFE AR 1A ACRS, AU 2P B 1 T2 2 AL HE

SRR LI AL AL MRS, T4 — e 75 B AN A =) 1940 T Ak, 2R )5 i CM
TFIOX B AL A A R B

fRERE— N AT A A Har A2 igi i 2, SR AF-EAFAw-31-10 H 41,
A (xixiaojing666) :

to fishred

T RARATHC B A AR AR 1R, BE AT F A BEA T IF HLIT R N R EE & T R A,
BATET T T .
A (xueer0124) :

P g5 — T FRATT AT AR DL K H R AR AR IR n) 8

YR L, WSy TP REMGELE . HSiRR K7 e — . H&, M T
FELR VYRR A b, B RA AR AR RO . KRR DA ) FE LR i BL A SO, SRk
SO mail SkAtid . RS, BRI H AL, i AT TSR, B bAan
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RAHAHE, —BFR T, RSP RGER ), T A E R AT X B A, 41
Wike Wk, TAE 1AM, REE AR T RO A, A IR A WERBA AR,

ARG FETT R PERAT T A JT R RE A, AU e B B T R AT oA il o AE
AT, A ARZEARAERRCAE B KN DUE AR ZEIRRAS A T I TT AN D4k
BAETFRJE fix bug BLEOHT I4AS TAE, H2 RS MCGHE N, oAk (d
SEAETT R B I AR B TE 1)« AFAEMIRGEUE , W AU R B, U BI5ELL, B A A=
Iz, m AR SR TR, T2 A PR IER . A fE i ik
SRS TUH AL, AR Z 1] b 5 ol L — RO 3 1 2 U001, daily build (7T AF, >4
B A A RAE N TR LA — 80, TAERC B B A DRI, WA W A0 T A ) o
AR, VA IERBLRC B H A B T RETC—F, BHBA AR ]
T fift o o

&

A (xueer0124) :
to lily_014

XET Dty FIPANBENR], BE T 2 2 AU R RIT, 20 AR B R I 2
ORI — A M [ R T LB, 122 R332 ) L g A e s (R N B A . R
I, SRR B BESRNS EAT PR, UL & AR B, g e 1
C (cecilia):

MRKIITRFATEE, KBoARINREEHEEAR ERENDE ERX S, ST
R EERRERTTARMUAX S, R A S A, FREEBARTE.
& fishred MITZEIX—HRBREEARH 1), PM STRIRIFR A R4 5 BIASKIE RIS E . i
BERX—REHFEE, S TAFARFR—MYE, BASEEARRRETERES, J§
SREERMARBRRERSE, KiE.

2= FETiR, BLEIR (Configuration Item, CI) EFEAHMWAIE: @ BTl
SR TAERE, BlndEskIcR. &l 3eps. EARKE. MREA%; @ THEEMIMZ
HEESEEN SR, MW E R, EEERE. NRRER. (THEREE.

HOMEREEE TR LANMBQREERE (T/EE. BEEMZERE), a8 m
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B R AP R, &5 E R ARYE B SRR FRBIFILE A . 2 7 N e A B i O B B 2
W, XTER. EXRAAMNEEBS KBRS IR R E S, RN TAERR
Pt L P 53 AR 7509, X FE CM A RE SR AP B B0 B B i AR R R
BRI FIR NA T ETRAEHRE, S RRANEERNAESER, Meeik
ITHRIEY, KBURAKAERES. BN RETRETEE), EXRFFARNET
ERREATRREEH, H R PHITIRE R = .

1 4B —EPG #1 QA AGRBIMEEME®E

1E&: (TP
QAI China e 2 ¥ i it i
FESEl YAERICMMI 5B FAFPEAS
(SCAMPI High Maturity Lead Appraiser for CMMI)
HL 714 danh@qaichina.com
MPIEIN, R, s e, AIRE Bk . OR% 5 & 2R,
NG CAE T = U g i A A K, R AR S ER O B A a DI .

— glF

AR, FERYIELESF 55 I A 58 e, 18D AESF A BT L2y, Jal BB SG N A LA e Bt 72 ]
T2 AR B A AR PR, OSBRI B DG I e BT8O ...

CUHIRERIEIT IR, SBERFTHWGI A, feIteda i Ilfm s, W
s RN . B RIETT, S BRI DA R AT E?” K6 —fim
TR — R RM A AU IR 45 TPAIRSS? "2 2R A, IE
PG To 20, PRI RS AT oG Kt B2 2 B dndeTT, HIMBUS s8R e, 2 A AR
AR A R AT S5 LR

IRZMVIEPG (Engineering Process Group, EFESscdt AN ) i i FIQA (it {4
UEFTBA) A 2 B AT TAEIRSS S, MG A BIRZK AT, AT M AR
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RIETIIZEMBTL? CMMI PRSI R At R T Bl 2 7 A A BB A2
TR K, H - SRS, BRSSO, LT
WA RS R A % ..

—. EPG KM KR E-\EEE B RS ME

2 1L.KFEME-RUSHEMRS

K3 AFEPG HIBAA A 2 AR AV B AR AR A R e TCMMI (5
ITIL. TL9OOO......) A& —SER BORRUN A w59 /1, RN RICCHER B (R RE AR 2
RS o S A8 I I 2 45 28 m) Aok — Se LU ORI AN AL, 1T St AR RE S 31— e AR
e I — S MELE, RAE AR BRI SOE R, I AR — 28 NRJIAAT . A IEPG
HIB\N T 2 A O, SEBLBAR JUJ7 1 R %
2.1.1 WEHBIRS% HI¥ AR

KA 1 BRI Tom Peters ZEILAE i BRI B[ FATREE > AFAE MRS T.
1E, FH96%IM N & {E SRR S M h ZE AR ok o b 79% M g5 1E 2 iR S5 (BTl L 355
TS, M ANFPTIE R AL A HABL9% I AR, AU R IR S TAE (it M55, &
B RIS o MEE R — BT DL Y ARSI ZUHL K2 F 10 41 A 2% 42 T b e
SR mlI A, AN S e e R BT I BA o ANy AR A BN T T a0 SR 22 5 1]
T, ARG R ARG E R BIANIEETT, A ReW e i qe. IRSHteE &
PR A ) RAK BB AR S8, WO S BRI HE SR R B . PR M B 2 i B A e A
Heskett, Sasser, and Schlesinger %5 [ 4223 5 & IR vF 2 = g FliEEE (Service
Profit Chain) = > m QRSN ORI AT 8, i B2 AN e 20 7 R0 i A
SERRE S T LR FRATI G 2 7 e (ELE ) (KI5, T e B v R 55 P ST R 88 o e 45
WHEAWT PR Bt T B RO IRST, e 2 W] P9 N A7 AE s B IR 55 ) A PR T TR B,
2 AT )R 3 A A e TR R I I 55
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Operating Strategy and Service Customer

Service Delivery System Concept

Vakie Castomer

Fnfernal -+ Fomimitncn Fxternal
Service . — fo Saricfhclion
. Cusiomer & Layaly

Quality . o Cualily

WA B — K Ak, Hiia iR R S AN R, SUH R L, R 01 TAE AR K
TR 25 P BRI P15 (RIS FRATT A PR3N P T Tt 1, RO 255 SR &4
WIIEGE, %Rk . B8, ERAERISERAT RS EE L LM,

W, VENEPG BIRN, MAZAE R IRSS SCACRIRERE, A4 3l L diad 25 A A4 4
MRS . LA FRATE BRI & 25 A R 458 P A R E IS 2 2 5 A
W AR TR TR AT BARHE R B 5K o AR 2 AV R NS IR e SXAE A8 ORI . et AT o
RERE BT P T L CMMI BB ER, (HRAD A N 3R, AR R ERA R San
CINE ARG S9N 71 (A o1 7 T N = b0 U Pl e o S S = W 0) - R R T SR A1
MR S5 AW T o BRI NA BB IIRSS WA 1% AR A1 4 0 B . IS5 A
A

O3 RGS T R R B A A (3 VP EAE Tk B RO BRARE I, ih3 S kA
(93T, ke, AmMEUSH. -7 IRET)

2.1.2 3K #Bi#k- Wiz 1E 5Lk (Operational Exellence) 3|k 4% 5Ll (BusinessExcellence) ) #4 28

CMMI S22t S SEN W AR AT BB K S 75 23 7] (0 o A 5 de A S B 1R K 4 (35400
ZAEBAESEE, 22 NERRE, ZIUTED  EEMARER, A LOKE B4R RLIRA
A 1) GBI ), Bk ol A — 8, AT — R 2R B 2 2 T e AHL2 S R Ja I A

AN SR AR R, RO, s A
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*J

Level Focus
Contiruous
& Optimizing Process
t
4 Quantitatively Quaniifafie
Managed Management
3 Defined Procoss
Standardization
Basic
2 Managed FPraject
Management
1 Imifial

CMMI Process Areas

Process Areas
&muw_wm mﬂﬂ?ﬂﬂm

Organizational Process Parformanca
Quantitative Project Management

Requirements
Technical Solution

CMMI A7 B 2 S {2 11 5L (Operational Excellence), ik i 15t 58 22 1 76 54 i T
RAKZRIERTE, BITFR BRI = 348 T o (HIERE— 8 Al 45 sk 2 2 4 ) il e 2
R S A2 e, AR 2 ) A P AR AR b B O B K Sk H b, SR 2
SRR RIS . — DL, AUTECMMIZE GRS sUB AR RS ARG, hvres
TR A E WAL S B I 2R ANHON ST R G801 B LA TR 55 s Y
(Business Excellence Model). QAI 2 ] & it ) 3 1 84 2055 ()4l #4724

Ty sk, ARJEAEBRE T B s (1l 55 i A 2

AN AR Al G ] A

RIA K 0 K7, AR LA ARG 5
(1) Leadership (4515 B\ A4S 17)

(2) Strategy Planning and Execution (% i1 %11 F14447)

(3) People Development (A 1% 5 T &)

(4) Customer and Market Focus (% /) 5 [/ 1Tl % 1))
(5) Delivery Excellence (FL &1 FF A& SEiEAI4E)

(6) Continuous Improvement and Innovation (474 53R 1)

(7) Continuous Learning and Sharing (¥F£22% 2] fl535%)

(8) Core Value and Culture (#% Lo (BRI SC AL 2 1)

CEL T 2550 (08.05.18)

JUER (www.step365.com)  SREUITA %40 71 / £ 62 L




0 o s
~*step33ss=2~ [T 3 4 Bt 28— X ]

g o ——

QAI Business Excellence Model (QAI M} 45 5 )

_—"-J-F-_H-H-\-"-.

,,f—-*"iéadersﬂﬁ““"“m-ﬁ

‘ Strategy Planning and Execution

EPG WIRATTLIARIE# A 2wl %y i LR B CRE 5 s (BusinessExcellence
ModeD) , SRJEEFR &0 SRR A W WIS IR B AR SE B (B A & Za)lD , Jf
WBAEA AN XM, EPG TAEARHCA RIIGE, MU AL S5
PR ZR I CSCHE AN BT 21 5 2 ) b 5% B A 3R R St A o PRIHAR 22 A0 55 0 Al 4
EPG i S B e, H 4 W 4 MBEG (Business Excellence Group, EINE45 5L .

T AN, b S s AR v i T 1 Y 1% Leadership il Strategy :

(1) Leadership — #2403 1 BA 1147 i

r AR (AR BT ) [il] RS REENA A F1998 £ 8 ALITLH
B 5 i) s w] ARG — AN “Top Talents (TRZGA A "HIRFST . ZEXIUFFTH, fl ML S 28 7] IR,
XTI N A JUF— B A R AT A b N R B 2R . A T )
N RARA] . TAEPREE NG AE LL R AL MG T 55 “SE MR BT 2 B A T e I S TR N
AT wi (Gallup) A AR W EAE20 2290 FAUEL — ML — T LB
SR . AR “PHE T EE — LB, 7 A PP HG 0 DU 20 3 ZE e b b 55
T o SXDUANIHALEE T A% ). ARE . B DL iR e XA 2 A,
AR, —AMEF5 8T B RE S A0 A A WA SRR AR LN S . IRk IR 2R o (HAEATLE
NENTE, BAGURHOA HE ST A e A, BHNAMAL, EPG IR
REA R L 23 ) PRI A0 £ 40 A AR e £ S ik, PN R 00 AT AR L U S R 23X
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SELF PSS, AT RE S ARRAE A FE AT RN & 1, TR0 -
(2) Strategy Planning and Execution ({1 t1RiIFIHAT)

D) AR I A s RES R R ) 2 5, R AR A TS R 7 B ST AR I ARG, S i 2
SIS YRR o AR 22 Al AN BT T RS 17 58 AN — B30, L2 SR o S ) BeAT R
WIREPG (S(BEG) {EIXJ5 G HAEHISCEE, JERHFEBIE, FRREAE, XA fE &
SERBIERMEM. B Rk, EPG (BBEG) nJ LM 2w il 45 B S An il 2 a7 [ A
A A AN A s R, R E RIS T A RDE R N2 —DNEPG % SR .
Al e P Sl e DR R OG R R DA AT TG kil — AN U SR B DR R R i) b
i B TR ) e T 1 4 AT 3 B S 45 I b T A

1QAI

EPG (S BEG) i B b E]

&l B

EPG [ #3FF tEArE A TR R e A2 7
il
g

¥t
B 4 = A )
4l RS

EPCEIE\GHE 3 £ 7
- 0 T AR {7 ol % i
B =

b

ALY 3 R 4 B
W miREE IR L B E HUE AR O RO

12

ch i F
18 it

ST 1 L i
] o A RS AT ER G
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Large-Scale Work—Part I: The Organization
Author:WATTS S. HUMPHREY

Translator: PTG

With this column, | start a new series of articles about the issues faced by
large-scale development projects. Since large-scale development is an enormous

subject, | plan to touch only on those topics that | think are particularly interesting or
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especially important. | currently plan to cover two problems. First, large software projects
are almost universally troubled, and second, all large-scale systems-development
projects of almost every kind now involve large amounts of software. Unfortunately, this
implies that almost all kinds of large-scale development projects will be troubled unless
we can devise a better way to develop the software parts of these large-scale systems.
The increasing need for large-scale system-development projects raises many questions

and presents a significant challenge to those of us in the development business.

KR TE — 30 AR
fE#%: WATTS S. HUMPHREY

FP%: LK PineTree Group
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Emergent Properties of Systems
RAM KR

Perhaps the greatest single problem with large-scale system development concerns
what are called the emergent properties of these systems. These are those properties of
the entire system that are not embodied in any of the system's parts. Examples are
system security, safety, and performance. While individual components of a system can
contribute to safety, security, and performance problems, no component by itself can

generally be relied on to make a system safe, secure, or high performing.
WVFLE R R G T R 5 K 1) REAE T IR G 1A SR B s P o S8 Ja M V50 4

AR RGBT — ANy B B, REGERTEENE, et rEae. BARRGHHA
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4, AREEE VLA e LI TERE

The reason that emergent properties are a problem for large-scale systems is
related to the way in which we develop these systems. As projects get larger, we
structure the overall job into subsystems, then structure the subsystems into products,
and refine the products even further into components and possibly even into modules or
parts. The objective of this refinement process is to arrive at a series of "bite-sized

projects” that development teams or individual developers can design and develop.

R 2 AR R GE ) — A 1) AL S R 7 B S BA DT AR EE R G A k. 4
TUHAAHRAKIS . BAHEIA TAEDREI TR 58, RIENTRED R, DN~
R ALAE, L R AT R BRI T XA R H B T RS
CETYNABRIIH " AL RN BRI R T R N B REBETE AT

This refinement process can be effective as long as the interfaces among the
system's parts are well defined and the parts are sufficiently independent that they can
be independently developed. Unfortunately, the nature of emergent properties is that
they depend on the cooperative behavior of many, if not all, of a system's parts. This
would not be a problem if the system's overall design could completely and precisely
specify the properties required of all of the components. For large-scale systems,

however, this is rarely possible.

XA TR MR 2L, HEAE RS 2 AR 2 WA e i), O B
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While people have always handled big jobs by breaking them into numerous smaller
jobs, this can cause problems when the jobs' parts have interdependencies. System
performance, for example, has always been a problem, but we have generally been able
to overpower it. That is, the raw power of our technology has often provided the desired
performance levels even when the system structure contains many inefficiencies and

delays.
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As the scale of our systems increases, and the emergent properties become
increasingly important, we now face two difficult problems. First, the structural complexity
of our large organizations makes the development process less efficient. Since
large-scale systems are generally developed by large and complex organizations, and
since these large organizations generally distribute large projects across multiple
organizational units and locations, these large projects tend also to have complex
structures. This added complexity both complicates the work and takes added resources

and time.
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The second problem is that, as the new set of emergent properties becomes more
important, we can no longer rely on technology to overpower the design problem.
Security, for example, is not something we can solve with a brute-force design. Security
problems often result from subtle combinations of conditions that interact to produce an
insecure situation. What is worse, these problems are rarely detectable at the module or

part levels.
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A War Story

e e
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Some years ago, while 1 still worked at IBM, | was made director of programming.
My organization had about 4,000 software professionals in 15 laboratories and 6
countries. While this group was responsible for developing all of the software to support
IBM's products, about half of the group was working on one big system: OS/360. These
people were highly capable and motivated, but the OS/360 schedule had slipped three
times during the past year and a half, and no one believed any of our dates. Since IBM
was starting to ship the 360 hardware without the software, the lack of a believable

schedule was a major marketing problem.

JUAERT, FRIEAE IBM TAEfIN i, FRANIFREE . RMAIZHEIE 4000 4>k
N G o3 ATAE 15 AN S8 2 A 6 AN 2K X 8/ N SR T TT R SCRF IBM IR i R BT A SR AR I
AN R NAER— AN K R GE: OS/360. X8 A fE AR 5 i HAT IR m B bE, (H 2
0S/360 HyBELTHRIFERE 2/ — LI N GEIR T 3 K, BT AAGEIRATRIEEE . 1BM IE
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Marketing argued that the customers would be willing to run their existing system
software temporarily with the emulators provided with the 360 systems, but that they
would not order many new systems until they had a believable plan for OS/360 software
support. We needed a schedule right away, but it had to be one that we would meet

without fail. If we had another schedule slip, no one would believe us again.

W TR e R R S R N A A R K 360 R4 HisfT CAFEN RS
B, IF HARAIA 2 W B 208 (K R GE HLRMRAT AT el {5 1K) OS/360 A RFitdil. 3K
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RS, BN S FAERATT

Before this job, | had run several software projects and also managed some large
hardware projects. Therefore, | had learned that it is practically impossible to produce a
reliable schedule without first producing a detailed plan for the work. Since the several
thousand developers in my group had never before made detailed plans, they didn't
know how to do it. What was worse, they didn't believe that planning was important. They

knew how to code and test, so that is what they did. Without plans to guide them, the
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projects were pretty chaotic, and nobody had time to do anything but code and test.
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| had to do something to make planning important. So, to get everybody's attention, |
established a new operating procedure: Without a detailed plan, no one could announce
or ship any software product. | even threatened to cut the budget for any project that did
not have a plan. | gave the groups 60 days to produce plans and to review them with me
personally. This made planning a crisis. When | got the plans, | reviewed them all and
made the developers defend them. We lengthened many of the schedules but never cut

a single one. In fact, | even added a 90-day cushion to every committed date.
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This worked. We did not miss a single date for the next two and a half years. Soon,
however, we started to eat up my 90-day cushion. We had not appreciated the
consequences of a multi-release delivery plan. Every schedule slip for every release had
a cumulative effect on every subsequent release. After about two years, these small
schedule slips finally added up to my 90-day cushion. However, by then everybody
believed our dates, so the subsequent minor schedule adjustment was not a problem.
But after that, we no longer committed delivery dates to customers that were more than

about a year out. By then, we were meeting all of our delivery dates, and even beating
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the hardware.
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The project-planning procedure worked extremely well. While it imposed a
demanding planning discipline on the development groups, they continued producing
plans even after | moved on to another job. Unfortunately, with the mechanism we
established for plan management, it was easy to add further procedures, so many
managers did. Over time, this simple plan-management system became a bureaucratic
jungle. The initial planning controls we established had been relatively simple and saved
IBM billions of dollars. However, with the added controls, projects could no longer
respond quickly to special customer needs, and bureaucracy became a big company

problem.
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The Tropical Rain Forest

PGS

The fundamental problem of scale is illustrated by analogy to the ecological energy
balance in a tropical rain forest. In essence, as the forest grows, it develops an
increasingly complex structure. As the root system, undergrowth, and canopy grow more

complex, it takes an increasing percentage of the ecosystem's available energy just to
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sustain the jungle's complexity. Finally, when this complexity consumes all of the

available energy, growth stops.

PR FRARAS [ Aty AR I AR T AR R, R Haa R A2t
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The implication for both projects and organizations is that, as they grow, their
structure gets progressively more complex, and this increasingly complex structure
makes it harder and harder for the developers to do productive work. Finally, at some
point, the organization gets so big and so complex that the development groups can no
longer get their work done in an orderly, timely, and productive way. Since this is a drastic

condition, it is important to understand the mechanisms that cause it.
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Organizational Growth

AL

In principle, organizations grow because there is more work to do than the current
staff can handle. However, this problem is usually more than just a question of volume.
As the scale increases, responsibilities are subdivided and issues that could once be
handled informally must be handled by specialized groups. So, in scaling up the
organization, we subdivide responsibilities into progressively smaller and less
meaningful business elements. Tasks that could once be handled informally by the
projects themselves are addressed by specialized staffs. Now, each staff has the sole job
of ensuring that each project does this one aspect of its job according to the rules.
Furthermore, since each staff's responsibility is far removed from business concerns,
normal business-based or marketing-based arguments are rarely effective. The staffs'

seemingly arbitrary goals and procedures must either be obeyed or overruled.
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This growth process generally happens almost accidentally. A problem comes up,
such as a missed schedule, and management decides that future similar problems must
be prevented. So they establish a special procedure and group to concentrate on that
one problem. In my case, this was a cost-estimating and planning function that required
a plan from every project. Each new special procedure and group is like scar tissue and
each added bit of scar tissue contributes to the inflexibility of the organization and makes
it harder for the developers to do their work. Example staffs are pricing, scheduling,
configuration management, system testing, quality assurance, security, and many

others.
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The Enemy

[N

Since these specialized staffs are all designed to monitor and control the projects,
the projects view them as the enemy. So, if they can get away with it, the projects simply
ignore the staffs. To guard against this, management establishes a review procedure

where the staffs have the authority to sign off at key project milestones. If the project
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team does not do its job properly, the staff does not let the project proceed. What is most
insidious about this situation is that the staffs are all enforcing rules that management
and most objective observers would agree are needed. However, because of the tangle
of approvals and sign-offs, the process consumes a great deal of the project's energy.
Also, once the staffs have power, they often use that power to push pet objectives that

are not strictly in their official charter.
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While this review and approval strategy generally guarantees that the projects pay
attention to the staffs, the projects must also surmount an increasingly complex
bureaucratic tangle of approvals just to do their work. This problem is bad enough when
all projects were similar but, as projects get larger and more complex, they, too, become
increasingly specialized. They then must use custom-tailored processes and procedures
that are almost impossible to establish in a large and complex organizational jungle.
Because of the energy consumed in getting bureaucratic approvals, the projects
generally have to follow a process that doesn't precisely fit their needs. Now, just like a
tropical rain forest, an increasing proportion of the organization's resources are devoted
to delaying or stopping projects. Because of the enormous energy required to fight the
bureaucracy, the projects have progressively less energy left to design and build their

products. That is when rapid growth stops.
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While there is no magic solution to the problems of project scale, the situation is not
hopeless, and there are useful steps we can take. Subsequent columns outline the most
promising avenues for addressing these problems. | will also outline some principles to
consider when working on large-scale development projects, some of the consequences

of scale-related development problems, and some strategies for solving them.

RN T I H RS ] A AT AT A BT IR T 58, BN — i3, A 1iEv]
DRI — 2847 F R4 o SR 22 H 4 S i 28 ) (U dse AT R0 7. Tt oxitid TAE
FE I R I b A%% &) — Lo, — L6 BT & nl AR DG — L f5 R, Fi—Lk
R P EATT ) SR o
Acknowledgements

TR

In writing papers and columns, | make a practice of asking associates to review
early drafts. For this column, | particularly appreciate the helpful comments and
suggestions of Dan Burton, Julia Mullaney, Bill Peterson, Marsha Pomeroy-Huff, and

Mark Sebern.

TEBESCRIL AN, FREH PR A G A . X TaX AL, BRI ES Dan
Burton ,Julia Mullaney, Bill Peterson, Marsha Pomeroy-Huff 1 Mark Sebern 45 #¢ H i1
A H R AT
In closing, an invitation to readers

GiAGE, XEE KIEBE

In this particular series of columns, | discuss some of the development issues
related to large-scale projects. Since this is an enormous subject, | cannot hope to be
comprehensive but | do want to address the issues you feel strongly about. So, if there

are aspects of this subject that you feel are particularly important and would like covered,
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please drop me a note with your comments, questions, or suggestions. Better yet,
include a war story or brief anecdote that illustrates your ideas. | will read your notes and

consider them when planning future columns.

Thanks for your attention and please stay tuned in.

Watts S. Humphrey

watts@sei.cmu.edu
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