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Kaplan-Meier: REHEE
AT AR Kaplan-Meier RIEERFEIFTZ R, HIAEEGH ARSI ERL, &0
DAKHAETZ R, AR fF eREIARIE IR 22, XU PRESOR RS IR T A &
o Aot BHAEEHERMGT, BET R AR sur_ N ERFES, Hlan, EREFLE sur_1, Kaplan-
Meier i ACAE &4 sur_2,

« ETERREIR ZZ, RUMAEFG T IFREIR Z, BB TR NAIE se_ M LTS, flan, WRERFE
se_1, Kaplan-Meier §t Al B4 se_2,

. Gk, BERGEKREEET, AR NI haz_ il EIFES. #lW, RETFLE haz_1, Kaplan-
Meier L EC A &4 haz_2,

o SHEM YUIHE AN RFLR SRS HEF N A BRI, ShE &4 NEIE cum_ il EIiF
S, Hlan, WEREHELE cum_1, Kaplan-Meier Bt/ 84 cum_2,

Kaplan-Meier: x5
17T PAM Kaplan-Meier 734718 3K 22 fifvd H 288

gitt, ZAIDOERON IR R RIS EEE, WiERR, PP F AR A,
ROEUFERFLR, oIS IHS ARSI,

M, ZLEARTFEENMRESRT, B—4F NRANBEFES, WRUSRBEE, B3 hEFHE
iill PR

o AifF, (EERMZIE ERORBRA R

o WA T HARANE R P AR — IR 75 AR A A7 B B AR
- fak, PAZRMEELBIE R BN AL

« BB, EERIE R B R

KM a5 < B INZhEE
A AV 25T DA
« PRI IBEA B D FIRSEIL T B2 DRI R .
« VRS 1 A B
BRI 7T FIE BT 53 RAR T AR5 L8
WM EESE U BRI,

Cox [B])353th

“Cox [ AT DA I o] - S5 E RO A MR, 2l A pl A 17 PR BSOTT - D 1o 2 B O 28 7 (E TR AR W 5%
FIFELEN B t AR, ML = TI00 A= 17 R BT AR DAR T 28 B A BV R BOEATIRAY ;. 2805 AT
DURF i AR N ] - B T A BB AR =, I6TER, MR (B, fESEMRRE ARG 3
) HIEE AR IEREE,

Bl SBVEFILCERIRAA 5 A s A XU 2 75 AN [R] 2 JEd AR — 1 Cox [VARERY, Fg NIRIATE L (BRI
MRRED FOMERIE b AZ &, AT DU 6 ¢ T MBI AN IR KA 1 0t fitisee &2 1 B RZ IR R 15

GiitEE. NTEMEAL: 200, CURHGUHNERARTT, S TR E: SESTHE, fERZEM
Wald giit, NTAERMUPRZR: {05 ERZERTT,

Cox [B] 3 & 7 TEF I

i, WHZENZEETE, (ISR REGEST R, AZR (WER) nJPURESEn R
LR, RENFRER, ENNEENTTImMEESE R (IR HE DB o 2R I T %
B o RREBENZENRER, b EEEE T .

e, WLME RN ZSRAZRY, KB LSRN R EE(E; B, 2D SN H LRI A2, E— MR
RN R XURS: (1 o
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Cox

Cox

MR, REEBIXEBRIEAR (GBS U L) |, ATREFRZEM AT RN E &R Cox idfE, WMREE
AR E A Do R, 1 DUEH AR Kaplan-Meier JI A EFEARR A FE NG S, WHE
FEARPEE EHENEGE (B, SMREEIKmEA) |, A) DU RSl B 3D A2 X 7 22 & A0 s e 2 4F
Z B BRI T A,
15 Cox [AIF
1. NIEBAFRERE
S8t > 4% > Cox [mIH...
2. BN EAS R, ANHTE EME D FUERI DN s
3 EFE—PMIREE R, REadiE HE,
4. 1FEFR AN REZNMIER, BEESTHI, iR ERYNNTEERE, REHd >a*b>,
B, AIPUERE 9 BB N ARFIH I E A H AL

[B)3: EXSIEEE

AT AVEAIEE Cox [ AR 7 R A BT 3o

PR, B FAEHER M ZEER A AR, TR ARIECNER, ERIENVZERN 016
R R, RHFEHOHERZETITRERE TR, WREREMIMED LR,

ARMER, PIHFRT R ERER, SIERMER SRS —NORE, fHRE@GHITX
e FAIHRZR (HERAWEHNTTS <fEn) BHFEET“DERMEZRFIFRF, N PER"IIRPERER
R D LKL RIFR EAIBEN LKL R FIEH,

WYL, ATHITESOS TR, AT TR

« FHRfF, X HARREIRA TR B S EBIER M FoR —HE“0”,

- fRR, PRESEAHIGN, WA RIS S E A LR,

o 2257, BREB—NKANAL, T & RN R AIES S R 2RI RN AT beEe, XA A AR
Helmert s Ia1%t B,

« Helmert, FREE—D2BI5N, FUNAL S8 AEN 25 o T 250 P L 380%AH H

« HE, BRE—DAGIGN, PR & H N 2EHIER S R AR I T L,

« B, ERZTES L, BEEBIAEHTE, 2008 L OOEH T8 2 &,

- 22, BRZSEZHBI5N, FUAL B AR A0S BRSOV AE EE

SN2, RBABTRAT, BRI DUEESE ARG~ MENZS S, TR, EFRGERE, %
TTEA KRIRA LK,

TREERERDIUE DR DL R, BN DRMER IR EIETIFRLR, DN ERTEHEFE b
B IRPBE RS IX R,

E)3: E
S T A (RO A RIS IR, T DA TR IR, R B, X BB RO — I 17 K,
GES
ity
ELRIEZIRE b om BV (7 AL,

fEks:
DAL Le 1 2o RAUXURG: PR

XHERB
PG T In (-n) Bz e R LTt

W—1:1¢
FI T AR R I — IR 77 SN il A A7 PR BRI
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e RAERI L
A AR 7> AL BAS ABHN R HI AT ARG ZR A SOANE, MO % b8 B ) D BB I — 5%
2R MR 2R AT, 722 BAE DR RAERAHIN B S & AR (Cat) F57R.
HUUE
DR X L5 R RS T AL R AOME, T DARMIUN B3 B o 5 AER AT R A S I RIS R, BRI O
RSN ZRAFEIECE N FEUE, HAT DA E Sz S A B CRIER T2RE.,

Cox [E)3: RIEEHTE
Al DU AT S R BRARAF S B, ] DAE CUS A9 0T A i A X 25 B SR AG IR (R B A 2RI

PR
AV R A AE R B BbR IR 2, BRI, XSRS (W5%ZEH DfBeta DAR Sl N 25 &
X*Beta fR17 #1728 &
AT
AERRIEH A FEREUE, ZES TAFE SRR R,
1 R B bR IR 22
ERAFE TR IR 2,
R B 17 A S
MMETFN A T In (-ln) ##z fEH E2RAEFE T,
IR PR
1RA7 EFAXG BB THE (UFR N Cox-Snell 5%%) .
%22

] DO BRAE FEI Bkl m IR 2, DAREIR LB XS %, AP S M ERTF — DD
&, ONEERD— MR RIERITR M RIRZE,

DfBeta
MUMERNER GG R EE R, ARKERINNS MM ERTF—TNEE, (SEESED— 1)
AR IEAIR it DfBetas,

X*Beta
LRPETINAE &5, B INDREI PAEISE N ORI AS A8 N HON N S EUS THHE R R & 1T,

s WNRIEAE KN 2 8517 Cox, ARA{XFRTF DfBeta,

FERVE ELS S XML P
FE BB L S SRR XML A SRS, JESRT DA FT RIS DA U535 K B A S
TIPS H,

Cox [@])3: FEIN
$aa] DAFZ I o d A A8 5 E

BAIGEE, SR DR ERIS IS, U exp(B) MEG X ARG IHEMME XM, AT AR DB
TEf G — M BRIE RIZEE ST THE,

LA, WNRIERE 7B, AT DR SR A\ BGIBRATIER, AR R F R E KN T
ENME, WEAZZR; WRTEZEEMACERT MR E, MBRZZTE, “HENELHNT M
PR EL

BRRIERIRE,  AVFEEEERIREORIRAREL, AT AN R BRI TRl

SERIEERIREY, VPSR B IIE PR B R BVES . GRIEE TR MR &, R4t
ERAAT

Cox [B])3: MRETTEENEWH

MARTRE A FFRIE, o] DA ME, EVEEeES R, HAEIRSZRONEER, “E/CH”
A AT
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COXREG #r < HIMIINThEE
a2 TERIE S AT LA
« RIFK B EA SR D FIURMEHNL T EHE D BRI R,
o NfmZE. (ARSI LT IR EREE — MR S5 — N DN S 25,
« RN b7 AR E AR R BE,
o FEEMIME AN,
o IR AE AR,
- fEEERIENZ BT,
« FH S NEISMEE IBM SPSS Statistics £dE S,
« BRI FRHG MR SUFH R EAR R S — D IMRIGIN SO, IXFEE B TAE IS T R BRI 15
LINTFEIR.  SEDIREN FARK A B R AT
HZ M@ IEES S DRI G R IIBIAE .

HEKEHEE

TEFLLIEIUT, (En e SR “Cox VAR, EHAFFE LHIXR IR, Wt2id, X EEERE A2
t; FEARRNREE - (82D) HERMEI AR, EXMHELT, ETFHREERYT RA“Cox [T
M R VAR E RN PR R

B HTIXFERER e e RN &, (BB DS E 2 MRINTh A &, ) AR

iﬂil‘ﬂﬂ@%éﬁﬁ%ﬂuﬁ{tﬁtﬁﬁo AR EARN T_ o SR DA FH 28 R DA A fl 75 X SIS ) A S

A

o QNSRAEARELE IR E VAR AT BT XURS: B8 sl 3 A T 7o A A AR LA XURS: 9 2 “Cox BT 74888 R 4
A DU AR R B ORI RIS & T fE SR &R ECRIRZIL EH Y, — DM WURFZ E S
HRE IS )28 B AN P BT, AN tn] DR E RN E 2R, it R 5 AR N AR B ) F B T R T
DAHTIE LA RS R 2 75 5

- BET AR EBENTREREEARNE, BHESNERERGHEXENE, EXHENERT, BFRE
TE X — N BRI Ep A R, X n] AEIEHE AR, BEFRAXFEHE 1 2R “rue”, #HEO
Fon“false”, BIIHH—RIZEFREN, ErTDAEH—HEEROEIRNIEE, Fla, wREfErY
JEHIRT I BN B R — R UE (FRIRN BP1 B BP4) |, NI RTEHARI AR B2 N (T_< 1) * BP1 +
(T_>=1&T_<2)*BP2+(T_>=2&T_<3)*BP3+(T_>=3&T_<4)*BP4, HIFE, XTHMALEN
B, FEESHNEGF—MIET 1, ERMIET 0, #AaiEd, WREFRUIRREDF—RE, E#HEH
BP1; tnSRA Rl — EHEAZIW &, 15 BP2 &,

FE“ TR P B XERER, AT DUSE AT RSO R P A AN 2 BRI, BE ] DE“T_COV_ Ky
RIS AP ERARIAR, TR, FARREITSES SRS [ S, R Bl
BN, HEA AR NCE AR, SRIERIRN T_COV_, MIZ/ERNMEREETE Cox |4 R
o

HEKIHES

1. PR AIESRE:
5¥i > 1% > Cox w/ Time-Dep Cov...
2. F RIS BRI ZRIAF,
3. H BRIk S “Cox [A11T7,
T WAERTE“Cox [HIA" BB A & T_CoV_ 1E A&,
EZSHEE 56 LAY TCox MIHMTL , TREZER.
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HKEHHIEERY Cox [EIYIRIFIMNTHEE
DORKEEERVHEES MRS IR, A S REDREN T “Cox [EVASIRIH, TEIREH A K

P&,

B2 EESH DRBGE B IERE R,

PEREERGHE

VIR, AIDOERA 4 R Ba i KRB LR, % H R/ EN — DA TTRE SN
JiREHEER, JEH, A DAE CONTRAST Jan & HHHEEIX 4N LR Bgmad /73, A M SRR T iR
CONTRAST Hffr f ZE AR EEZR AR SR TR 75 2

wE
SETRIEI0RIE, TERFETE, 3BT DA PR

mean ( 1/k 1/k - 1/k 1/k)
df(1) (1-1/k  -1/k ... -1/k -1/k)
df(2) (-1/k 1-1/k ... -1/k -1/K)
df(k-1) ( -1/k  -1/k ... 1-1/k -1/k)
Hrb k ZHZENRGIEE, BREHENT, BRE—DNEH, flw, —PMEE=1KNBEZ &N HEX
b

(1/3 1/3 1/3)
(2/3 -1/3 -1/3)
(-1/3  2/3 -1/3)

HEAMEERESE— NI PSR, TE1E DEVIATION X7 2 J5IHE S NIEE B ISR TS, Fl
an, PARFarSRBGE — NRIEE = AN KRN0 w22 & s 3 — 51

/CONTRAST (FACTOR) =DEVIATION(2)
BIZR A =120, A pH X U R 2

(1/3 1/3 1/3)
(2/3 -1/3 -1/3)
(-1/3 -1/3  2/3)

=) &
sk, R FIE -0 E—FHI TR, —RIERSUR

mean (1/k 1/k - 1/k 1/k)
df(1) (1 0 ... 0 -1)
df(2) ( 0 1 ... e -1)
df(k-1) ( @ 0 ... 1 -1)
Hep kAT ERGINEE, flan, BAE AR B2 &R E SN T RRR:
(a/4 1/4 1/4 1/4)
(1 [ 0 -1)
(0 1 e -1)
(o 0 1 -1)

i L EMR IR &G — N RAIENSE R, 1E1E SIMPLE XEF 2 FHHESHis e 2H N T
5, ZFREANESIZRAIMELNME, #ld, BN CONTRAST FiS 5 —E1E 75 /N ZRAIRXS b AE
[Pt

/CONTRAST (FACTOR) = SIMPLE(2)

{53527 R = U a7 | S SO0 A NS e B B P s

(1/4  1/4  1/4 1/4)
(1 -1 e 0
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1 0)

(o -1
(o -1 [¢] 1)

R AT
Helmert X Lb, L BHZRBHZEASFEEERIRFIME, —RIEFSZ
mean (1/k

1/ 1/k 1/k)

1/k ... k
df(1) ( 1 -1/(k-1) ... -1/(k-1) -1/(k-1) -1/(k-1))
df(2) ( o 1 ... -1/(k-2) -1/(k-2) -1/(k-2))
df(k-2) ( 0 0 1 -1/2 -1/2)
df(k-1) ( © 0 0 1 -1)

Hrp k 2 HZEFGINEE, i, —MEENEAIEEZREA DI TERE Helmert X LR

(/4 1/4 1/4 1/4)
(1 -1/3 -1/3 -1/3)
(0 1 -1/2 -1/2)
o 0 1 -1)

=5
7257 83% Helmert WLk,  HLEZH R BAEBIFIZZEBAVCHIZRAE FEME, —RIEMESR

mean ( 1/k 1/k 1k ... 1/k)
df(1) ( -1 1 o ... 0
df(2) ( -1/2 -1/2 1 .0 09

df(k-1) (-1/(k-1) -1/(k-1) -1/(k-1) ... 1)

Hrp k 2 HZEFGINEE, Fln, BEANSE5IH B2 RRZE 700 e R

(1/4 1/4 1/4 1/4)
( -1 1 0 0)
(-1/ -1/2 1 0)
(-1/3 -1/3 -1/3 1)

ZWiz\

IER 2N, 58— B RS EAA BRI, 55— HREUES U0, B=AHEEE=IX
RUNL; T SE BT BRI, RIS,

A DB 4572 1 70 2 8 B AL PR < [ TRL R, AR A9 TR R 2 I AN AU BR & B, AT DARFAR SRR
[FIEETEE WM 1 2] k HESERL, Hirp k BRAIEE, WRZRAYAE =135, NFams

/CONTRAST (DRUG)=POLYNOMIAL
FFT
/CONTRAST (DRUG)=POLYNOMIAL(1,2,3)

SR, AL BTREMEFRRE, Fln, BRamREREAY 2 iesa = PHRRRFRIE, RS —HA%
il R A S —HAFIRAMRE, S —dHAHR B R A5 —HAT R A=, WAAHSAIfERE L2
FRER), IXAMEOCT, SRR R ML EOE -

/CONTRAST (DRUG)=POLYNOMIAL(1,2,3)

2, QSR s dili R4 s — AR RIS, I B8 =Rl B2 an s — ARt
TU3E FH B RN

/CONTRAST (DRUG) =POLYNOMIAL (1,4,7)

FERMIEIT, MHaErI2E AR LIRS — B B B S B IRIZM, ma — B RS IR

.
2 DO P AE U 22 A N e M o7 bk i 1 BN R 1A e 3 PT DAGE A 2 DO EE R T AR e M £RA0L 5,
IEONHEEEVER
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£8
BB FIAE RGN, — AR X

mean (1/k 1/k 1/k ... 1/k 1/k)
df(1) (1 -1 e ... 8 0
df(2) ( & 1 -1 ... 8 0

df(k-1) ( & © 0 ... 1 -1)

Hrp k 2 HZEIGINEE. Fln, BEAN2E5IR B2 BRI EE X T~ irR:

(/4 1/4 1/4 1/4)
(1 -1 0 0)
(0 1 -1 0)
(o 0 1 -1)

XL EEAE R AT AR ARATT 75 ZEAR [R5 0 BT O N ARAR A o

57k

— R b, RvF DT RERIIE U AR L, 1205 MERIAT RIS R BB S5 245 B9 H AR B R R
FH5F, *fF MANOVA #l LOGLINEAR, M ARUSE—1TER2 9E (SHEH) &, FHHAR-HNE, XH
PCESE RN R IS E R B R M B R (WRA) P, BEET, AN 1M &,

FEFER AT SRR B, X LB R R BRI 2 IR e, — ek, [EZN R A i, 1EX
XFEUAEGTH B BRI BIETUR. £ RAMELT, X ERIER b

o FHTHIN ELREATE N O,
o FERSARBREAT AN B A R BRI FIE D 0,
fan, BOACEA NI RS MBI Z RIETIER,  DUR 2 — A R AREIRR B

(1 1 1 1) weights for mean calculation

3 -1 -1 -1) compare 1st with 2nd through 4th
) 2 -1 -1) compare 2nd with 3rd and 4th

(] [¢] 1 -1) compare 3rd with 4th

12O HeiE i DA R a2 Y CONTRAST S 48E: MANOVA. LOGISTIC REGRESSION £ COXREG:

/CONTRAST (TREATMNT) =SPECIAL (

[EY=UEN
o
[EY=WEN

XIF LOGLINEAR, FEIETE:

/CONTRAST (TREATMNT)=BASIS SPECIAL( 1
3 -

,

[EY=UEN
o

[EYENEN

1

1
0 2 -
0 0 )

PRVEEITAMIE—1TEMIETN 0, EXAHHAATRISEBUEAIE Y 0:

Rows 2 and 3: (3)(0) + (-1)(2) + (-1)(-1) + (-1)(-1) = 0
Rows 2 and 4: (3)(0) + (-1)(0) + (-1)(1) + (-1)(-1) =0
Rows 3 and 4: (0)(0) + (2)(0) + (-1)(1) + (-1)(-1) =0

Rk EEATREIRIERR W, (B2, Rk tEAERB I LA G, WRE, NSRS ELMAEX
PEFFERIEAETE, Helmert, 2250122100 ELARZ IE SR EE,
ERAT

PR RS, AR AN TSRS, 7E LOGLINEAR & MANOVA HRATH, MR N k-1, 2
ZRFN P NREITE k-1 MBS N 0, B i MNRAIPINRERE (MR (iR 1) ZAINIFT
IR BB 0,
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WA EEE

AR KT ZE S RTEIME R

Wil —Fr. P75 28 RRRTT R Z MR 507 ZM B, AFEAT TR Z IR SR A TP
W Kot R Z [AIEITCER ARG PRI,

(012 020101 03010102 0401P1P2P3)
(0201p1 0y 2 030202 0402P2P3)
(0301p1P2 030202 032 0403P3)
(0401P1P2P3 04020203 040303 04 2)

AR(1), XZEAFBTZER—H BRIALEH, LR TRZ AR TAHBITRFT rho, MTH
BEATTRSRIITTRET rho?, MR, 4508 -1<<1,

(0-2 O-Zp 0-2p2 0—2p3)
(0%p 02 o%p 0%p?)
(0-2p2 O-Zp 0-2 O-Zp)
(0-2p3 O-2p2 O-Zp 0-2)

AR(1): R, XZBEARBUEN M BRI, ERMANTTRZEHEXME, MTRETRET
TP —DILRD TN DICRE r2, MRIESHE, r ZRTE -1 F1 1 Z (A,

2 2 3

(01 0201p 0301P 0401p°)

2 2

(0201p (o)} 0302p 0402p7)
2 2

(0301p 0302p O3 0403p)

(0401p° 040,p? 0403p 042)

ARMA(1,1), XZ—M BREIEABIFEEELEN, BEEFRTZE, MM EZBIPHEEEN FHES RS
F*, WNFHE=ZATCERRAICERET *(?), tkdE, BEEMBEYSERERSIE -1 Ff1 1 Z ),
fIHE -1 F0 1,

(02 o%pp o2pp? o2pp3)
(02pp 02 o2pp o%pp?)
(0@p? o%pp 02 a2pp)
(0*@p? o%pp? o%pp 0?)
HEMNR, e BE T EMEEIN T %,

(0%2+ 0,2 01 01 o1)
(01 0%+01° 01 o1)
(01 01 0% +0q 2 o1)
(01 01 01 0% +012)

HEXPR: MMM, W75 245 RITCER 2 BB A R T T 220 R B S,

(02 0%p o?p %)
(0% o? a’p a2p)
(0% o’p 02 a2p)
(0% o?p a?p 0?)
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HEMW: 5B MW7 Z8METR 2 RAH 75T ZMHE BRI,

(012 0201pP 0301pP 0401p)
(0201p 0y ? 0302 0402p)
(0301p 0302p 032 0403p)
(0401p 0402pP 0403p 04 2)
MALR, L7 22451 R 2 R EA SR E MBI,

(0,2 0 0 0)
© 0,2 0 0)
© 0 03 2 0)
(0 0 0 042)

HF! ARL(UN_ARL), #5E—PMFSHIERES 55— > —kr B[/ 28R Kronecker &FH, 85—
ARG RERE X 222 BWLME R TR, 38— DB B[R b7 25 R I TR B — (R 7 < TR R /5 22
HEATHEE,

FEEHLER (UN_UN), $5EP M ESHRERER Kronecker AN,  Hrh &S — PNRERER 2248 8 E R T

B, BB R I TR 85— R Z RN A R b T 223 TR,

HEXPREM (UN_CS), F5E —MNMESHILIERE S5 BA W07 2N 7 2005 — NE SR T Z /R

Kronecker 3, 55— PMELEMILREREXS 2 2 EIMMEEA TR, 58 — DNE S MR 77 Z 5 I A B S —
K ¥ TR R R Hr 5 22 A TR,

K- orbi: —Biro. b7 22450 B A TR A S B A BRI TR A R B AR T 2. AR N TR Z A
75 222 TR R 00T 22 TR 77 R,

M\ 2+d AaAq Ashq Ag)1)
(A2A1 A2 +d Ashy Ash2)
(Asq UV A3?+d AsA3)
(Aal1 Aaho Aah3 Ay 2 +d)

Ko —Bi, BB M7 ESENEGRET 2, K& ZBTTRANNDFRAER. ERHNT
R IHIHT 22 R H R 05 22 25 I 3 — TR SRAR AP TR,

(A2 +d; AoAg Ashg Aghp)
(A2A1 A% +d, Ash; AgA2)
(Ashy Ashy As2+ds Aahs)
(Aghp Ay Aahs Ag2+dy)

Huynh-Feldt, X2 EP7HERE, HAEEMNNTRZ BT ZE TN 2 FEmRE—
o TIEMNTT ZHAZE T,

(042 l012+052]/2-A lo12+032]/2-A lo12+042]/2-N
(lo22+052]/2-A 0,2 l022+032]/2-A l022+042]/2-N
(lo12+032]/2-A l022+032]/2-A 032 lo32+042]/2-N
([012+042]/2- 2 [022+042]/2-A [032+042]/2-A 042

CHREMES, BEHEEHEUTE, BRI-MERNDITRZRERAHEXME,
(02 0 0 0)
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(] o? 0 0)
(] 0 0? 0)
(] 0 0 o?)

W B, MU R R Z BRA RS ZMBTE.  dj 2 ith F1 jth JIlE Z FEE T Euclidean
LSS

(02 0-2 pd12 0-2 pd13 02 pd14)
(02 pd12 02 0-2 pd23 02 pd24)
(02 pd13 0-2 pd23 02 02 pd34)
(02 pd14 0-2 pd24 0-2 pd34 0-2)

Zl: fEE Py RS TR 2 MBEARTT RS PE M, dy 2 ith Fjth e R T
Euclidean IE &,

(02 02 exp{-dy,/6} o2exp{-dy3/6} o2exp{-d14/6})
(02 exp{-d12/6} 02 o2exp{-dy3/6} 02 exp{-d4/6})
(02exp{-d;3/6} 02 exp{-d,3/8} 02 02 exp{-d34/6})
(02exp{-dq14/6} 02 exp{-dy4/6} 02 exp{-d34/6} 0?)

2w, T EERTE TR Z BB A R RSB, dj 2 it R jh IR A T
Euclidean FHES,

(02 02 exp{-dq2/p?} o2expf{-di3/p?} o2exp{-d14/p?})
(02 exp{-d1,/p?} 02 o2exp{-d,3/p?} 02 exp{-da/p?})
(0%expi{-dy3/ p?} 02 exp{-da3/p?} 02 02 exp{-dsa/p?})
(0%expi{-d14/p%} 02 exp{-daa/p?} 02 exp{-dsa/p?} 0?)

Bl R, Py SRR 2 MG R 2R SRS, dy 2 ith A jth D& AT AG T
Euclidean BEE, 12— MERFAEE, MR pdj<0, W1, &N O,

(02 0%(1 - pd1) 112 02(1 - pds3) 113 02(1 - pd14) 124)
(0%(1 - pd12) 112 o? 02(1 - pda3) 123 02(1 - pdaa) 124)
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(012 021 031 041)
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TiZEmor. MEEKINENMEE RIBEHLRR 7B — MR ESE (ID) S5,

Storing transaction logs in a database for high availability

You can configure transaction logs to be stored in a database where you can implement automatic
replication and simpler disaster recovery.

Fiaz a0

For more information about this feature and why it can be useful, read . Configure the transaction log
location and the compensation log location for each server in the cluster before you enable high
availability.
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KFULES

This solution uses two data centers. One is the primary data center and the other is a standby data center.
The installation and configuration data from the primary data center is copied to the standby data center.
Database replication is used to synchronize replication of runtime data from the primary database to the
standby database.

iz

1.

2.

At the primary site, install IBM BPM on all nodes and create a deployment environment as you would
normally.

Set up and configure the database.

a) Install the database for the primary data center.

b) Use generated database scripts to create database objects.
¢) Install the database in corresponding standby data center.

d) Configure the databases to implement data replication between the primary database and the
standby database.

. Configure the transaction service.

a) Start the deployment environment at the primary data center.

b) For each cluster member in the application cluster and in the support cluster, create a data source
on the cluster level. Configure the logs for the transaction service and the compensation service for
each cluster member into the database. Use a unique prefix for each member. See detailed
instructions in Storing transaction and compensation logs in a relational database for high
availability in the WebSphere Application Server documentation.

. When all cluster members in application and support clusters are configured, enable transaction high

availability for each application and support cluster. On the Configuration page under General
Properties, select Enable failover of transaction log recovery.

. Restart the whole environment and make sure that there are no exceptions in the system log files.

When you start a process server that is configured to store transaction and compensation logs in a
database, the transaction service can time out while the service waits for the data source to become
available. If that happens, you see this error message:

WSVROOO9E: Error occurred during startup com.ibm.ws.exception.RuntimeErrozr:
com.ibm.ws.recoverylog.spi.InternallLogException: Failed to locate data source,
com.ibm.ws.recoverylog.spi.InternallLogException: Failed to locate data source at
com.ibm.ws.tx.util.WASTMHelper.asynchRecoveryProcessingComplete (WASTMHelper.java:176) at
com.ibm.tx.util.TMHelper.asynchRecoveryProcessingComplete (TMHelper.java:57)

If you encounter an error of this sort, increase the timeout value.

a) Open the administrative console.

b) Select Servers > Application servers > server name.

¢) Under Server infrastructure, select Java and Process Management > Process Definition.
d) Under Additional properties, select Java virtual machine > Custom properties > > New.

e) In the Name entry field, type
com.ibm.ws.recoverylog.custom.jdbc.impl.ConfigOfDataSourceTimeout.

f) In the Value entry field, set an integer timeout variable such as 30000 to represent a 30-second
timeout. The timeout period is measured in milliseconds.

g) Select OK.

T—FHtta

Devise a high availability and disaster recovery test plan that is appropriate for the business needs of your
organization. The plan might include simulating a WebSphere Application Server ND failover and a cross-
database failover to ensure that your system provides adequate business continuity.
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