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AT RIEZER 5 &z PRSI M IR ER RGN E

[0001]  AHOCHIIE

[0002]  AHEW & IF HESK 2006 45 2 H 16 HERATH, bRk “ 158 IEAZ B2 7 ) B o
(115149 (primer) FEAHIRZE (1 FR G0 AN 773210 95 I B &) FRE 2R 51 No. 60/774, 354 IR 5E
B BRI A N A s I NE I S FIra BRY.

F AR G
[0003] A& BHI KAy A SR i, A B RS I — R Ol <A R
J¥” (SBS) (sequencing-by—synthesis) HIHARA AL IR P71 504 R Z= .

EERA

[0004] &R (SBS) — M 2R M T IR A T — AN B2 AN 1 R [ A1 537 1)
R 71, HAiZ I i AR BRI 2 - IR 7 T AME B 26 A BIROZ IR 7+, Her
€ TR A4 . 140, SBS H AR — M i 72 AH N (1) 3 1) AL & B3 In s — 1%
M (PR AR ) R 2 IR T AME LU AR 7+ IRz 2= ke k. X
B o TS IAZ IR Z 32— M2 R FH 25 R AR ST FN I I3 5B AT A, % 07 B4, (AN R 2
TRRAE AR I B G I 77 V5 ) 7, v AR AE SR T R A I T R — Rk,
HERESEER G (B, 2R T A RPN E ) 80h i T BEARAR 1 e 21 HC R b
& (complementary) . SBS 7 A [ — L& 4] 1~ £F US & F No. 6, 274, 320 iR, [K 1t H 4
N AR 5 INAE 225 T A g DL SE B &R Hl R 5154 No. 10/788, 529 5
09/814, 338 ;10/299, 180 ;10/222, 298 ;10/222, 592, PK| e A1 TH Iy A — AN 1 4> 3 P 5 7 Uit
oI MENZ R T IA BRI

[0005]  7F SBS [ — 4 B {& s 77 2, AR A% R 51 90 B 1 v R K BIRE S AR o 1
RITE AN AL B 514/ B U TE L IR A B A7 AE Tl Re RN % P IR % &
(nucleotide specie) . WIRIZ TR R ENLIRIZRZINAN 78, A RGBT IRZER
SEAR G4, Horp I RZ 2= X N T SR A T ER 5 [ 1) 37 A (A S BEAR 23+ 18 7 917
B B, TR LS T, 514/ BEAR G R ST R 2 IR 2 A BB TRz R (R
KM A, G CH T, I B RIZZW A I, S TR Z A B FRI N 3 K
o (KR At A AR 73 IR R e A B R 78 o AEAR AT — A Bl STt b, TR = ]
CLUIME 2807324 B (EndE 37 -0 A28 ) LARG ikaff— P 4, 3 H 7R AR50 — 505 i i
Rabf I o U0 b TR, AR AZ F 1A 50T DU I A AT 01 85 b 7 A i o A
IR L (PP1) IR (7635 E L4 No. 6, 210, 891 ;6, 258, 568 ;11 6, 828, 100 TR KITE
1], PR B A8 1) A N AR A S LA A 225 T B D, 8l YR8 2 IR I
ARSI B A o ]S AR S 1 — L8451 A FREH AN PR T B b il A 2O EAL 2 RO RIAR 2
1E— 28 SR SAG) TR, R G IF L IR S B R B, 191 an A WAk o A W ARSI 1) s 25 4 43 FH )
SEEA R (EATE T SRR TR A BB T RS (0, 18 i A 2E 1 o R B EUR
). TEBIR / BEMEA DT — NP E T U 5 — ME IR Z Bl Ik £
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MESGB I AZ IR IZ RZR B WM. ARSI 5 W) AR A5 5 R PR 0 R G 3 3 80
RCBE I Z 5 R 7 2 I 0

[0006] £ SBS [y #iL A () Sl 491, R 22 5K B I FE A AR R0 AEAR 23+ (40 10°, 107,
10°,10° 88 107 431 ) LAATART —fr il J 52 S A48% 1] B2 8, DA SR XS 1T 5 PG D0 A2 68 5 1
B9, N TIREWELL, 78R KE R E RNV SR A B 1A KB ARAE R
BT T AR o WA IAE FHROARTE " IS, — R R L R R G R
BUAHAL, 7EREA A ER (R F AR [R] i B AR 7 78 SN 25 ) AT AH [R] 4 282
B B, A5 2 DB 1A B R [ N AT DA oA S e AT AEAR R KR 20 BN
FEANAH ISR 70~ AT AH [F] 1 s 25 BRI A 1 [RIAH BR AR AR A7 [R] 26

[0007] AT HIS L6 A 45T ok r f 32 38 52 AN S B AA, A1 B A B AR T RN B A AR 43 1
SRR R BRI BOR R T AR IEDE M (gt U, 5 — B A
R S N B A R o, B TR TS R AR AT R O ) e AR 43 - (FE Ronaghi,
M. Pyrosequencing sheds light onDNA sequencing Genome Res. 11,3-11(2001) 45T
— L), AN AR SIAEAZEH TIAER ) i, B2 ME R
RIS I — B AR BGAE 7 H T 00— LB B RN IR, T35
i i 1) AR A S S Ak 0 R R 4 1) T AT B TR N 5 B AR TR 4 18 e 207 B AN (R AR 19 7 471
FrE o IXRRIEMFR N " ASE WM " (IE) . A, @ik — 1S E MR
A I B TS BEAA LR P A0 A B AN [FIAH B3 1) AL B AP i AN IE 4 ZE 1 ) AR i 73
TAEMCHERR A " 2% " (CF) (carry forward) . CF il IE [JZRG RUNAE LA FR A CAFIE,
[0008] X T+ AN 56 A SE AR R IR B, AR VF A7 AR — L8 R] BRI AL, HA B T RT BE A B B
1E—S & B TE. W] REEIA BT TE ML i — 50 7 n] DLALHS , SR/ D R I AR / 28
GGG A AT IR 3 . W RERA B T TE HLIE) o — M 7T DAL, 285 57
TP EAH I E T IR 3, %% R = 0E 9 2 T6 IF R B 4
o AIRERIA BT TE ALHI 55— 1] LR TERUR / A MG ) vh kb 28 45 s
3.

[0009] & /D¥R4rHu A T SBS J A A I TE R 25 10 X —ANn] 5825 [EHL 48] 17T AALEE,
Metzger (Genome Res. 2005Dec ;15 (12) :1767-76, 2N AL SIANENZSZH THA
H) BT B PTIE G RT 28 1 (CRT) » £F CRT /1, iR Z E A B MR 3" -04 (18
RO, IR AL, BT ), PR RN IR R S I A AR I —
JEA o IR EEAR G AL TE I 5 M7 VR I — Mokl Bt T B B, A — o7 A R A A A P
eREALTE, —H 3" 0BRGP (LLA 3" —OH AR ) , R F ol geid il b — 4
AT TRIZ AT o SR, 22DV R IR 7 DR FE S ORI [RPIRAS I, B TR 58 i) 22 0k 4
MR (AR ZEEY) o BB P . R R, X &85 IR EF 2 R iR
AR B 73 - A A AE AR, IR e T BRI AR 12048 IF B S AR AR 1
SV EAFIAH . SR, Bl f5 16 25 DRy D 3R] DL Db I o 48 BSAS IE R IR B 16 22 /b —
PRYA, AT ZE IR R, FF H AR 2R 3 7P BN (5 5 JF H4ks 5 & BB ARAEARAZ R 2
B L AR A I R RN O S, W R A e AT IE MR R, RmA KR T B
[TE7REat L LT R

[0010]  H Hi i iy A /& BH L1 1) R G A v 15 AE RS AE AT B8 HH AT AT i Al g iy sl 4 &
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(1) JE DR BSATL il i 7= 2 1 TE 22 o 9, FAS 56 A 1 23R 9P R B IS i Eh 6 L AR 1 &5 & P 5 |
I TE 3= 72 IR IE 2 A K I — AN H 1.

[0011]  XJF CF My ] @, /P AFEA —Len] REMI AL, JLA7 B) T 0] Be b IR B AE — 262
A IR CFo 9 tnn, —ANm] B8 BIALHI AT CAELHE AT — I3 P R R IS B IR &
X 0 A2 ] RE HH IR, 32 PR A PR B B0 A o AT PRI PR B SORE MAIB BR P I B3 K 22 251
EHEALEMZTRZ R A0 Fh g RTRaREAAET " ¢ " M EFRZEAN T
" A " R E NGRSy, IR AN T " A ARG B AFAE TR TP X Y
J7 AL B WU R o3~ R /INER 4 o 5 | S 5 S 3 R T B LA o — M9 1] DA 6 2R
GERZE, W WANE Y A FF R R 2= O SR F R BRI 3= A LR A
(1153

[0012] %= /b 43 M I T SBS J5 34 P 1 CF Y L — N0l g 2% & AL i ) 7 B 45, 4 i
Metzger (Genome Res. 2005Dec ;15(12) :1767-76, FIRIEIFEN S ) PRRITEHA AT 10
21 (CRT) o AEAG 77, 40 L FTR X T IE HVERHIXT 3" -0 2RI I H R 2 e,
HAZ AR 5 T I0— L3 a l DRP 2, S R EAR Y L. R AR R BT RE
BUAEAT S0 2474 5 BB 2 R A I AL TR 1] o AEATT I Pl 25 A4 4L IR Bl =2 K S 50— S R il 3y
(15> 75 O I — AN B R T IR FIASIE A 5 — Ny R A T2 A
M FECEMTEF A E D IE B 8 B SRR P FIA EAFAE. B, R IR
PR FFIRAN / BOLH LR AL AT IR, 7] DL &2/ 7y thoAy B 40 7 CRT (19 SBS 7732711 CF
[0013]  H AU A & B Sl (9 R G0 R0 5 v B 2EAS 1E ] g F Tl i Fb sl i) s 41 &
() J AT BL I T 7= A2 (1) CF R 22 o 40, &2 1E F T8k Z AR 3 200 R BRI CF 2 2 2 4K e B 1)
—MHI,

[0014] 20, HATHEIR 1A & BH SE 90 1) R G0 F0 574 B TERR IE TE =75 F1 CF iR %2 A
FLrp RS B )RR T B8 HR AR A TR RN B R A AR I — 2821 S b o A, BES TE
I CF W] &8 Hh A b Pk i SR i B G 1 DR ERT BT 7 A

[0015]  FPLLE T FE AN GUG EHAE, T 1B T CF P15 22 (1 0] Bt 140 th IR 4E 1k 2
N 1A () A A1) A7 5 TR i nT e e T 4 B 14 3 A0 45 A 2o B 2 i AR RN o 48 2, 2%
RS T — RN 7 O R R AT e 50 82, A WA AR " iR5 " (run) 2"

MR " (sequencingrun) o« ZE—35, IE I CF & SR w] L& nT LA HH SBS 75 m] SE -
FE AR 7 TR ERR CEBBRRA " SRR ) 3K ERA P 10N 1) o B 13
B A2 3 I gl

[0016] 41, SBS [1J—A 7515 LAYE S R0 b AR sl 358 it 2 F 5 B NP HIALE 1)
AT 20 BEZFRA " Phred " LRSS (20 [ Phred Jia 1573 HEWT /7 1) 200 4% 7l
WA B 99 % s s HERYE ) P I EdE . 26T SBS J5 vk A Phred20 it (1A
Iy i i 3 iy T PR R R 4 LUK B RIY Sanger W7 7 VA ERA HAR AR BT A
ST I e A e ) e A B ) A e, WD T SBS vk B AT PABE A b 6 B A AR
#r (Margulies Z¢,2005, Nature437 :376-80, (A b 4= Py 281 BL 4 51 NAE A 2% H T
HHAI) o DR L8 S s E B TR A CF 5% 25 7= A 1 21 B0 A B 25 8 n s B K FE
PECK 2 SBS 7 v [ AN I e e s R 14

[0017]  [EISk, A 45 S (A2 42 (1% B A0 A 1B AR ol IR 3 14 A el J3 75 4 7 HE B A B
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F TE F1 /B8R CF AR Z R R G F 7712

[0018] 2 ANSH RS IE, NN AHAELRSIANENZ R TIraME . B
—, i LI WA R AL, 1X 4 2525 Hh I — AN A A A2 5 E BEIE SRR 32 B AR A B 1)
MAHAK,

RIARE

[0019] AR B S B e R IR T 41) o SRR U, AR e B S )3 S L TR IEAE
H1 SBS X AZ IR IEAT HE P 31 IR SRAT i P KR K A RTR S8

[0020] ik —Foft ] T 1E S5 AASEARC 703 1A 5k A AH [ B AR FR Rt P 2B 1 P 970 4 1 AR
R [R] 25 AR QIR 22 (0 77 V5 B S A9, B0 468 < (a) R 00 o B2 10 e B P — AN B AL
BRIF AL 5 (b) A TS HME s LUK (o) FIATER — S80S — 280k iE A 141
AL R ZEIE

[0021]  fE—LEPATIIREH, B T IR FIUMLEER () -(c) T, IF A4
R R T AR O 2 m] AR SEARE B R 7s AR 70 T R s

[0022]  Rubz A, — B Al AL IE 5 MASAR 731 A A AR [R] B AR Ao b 7= A2 10 e 210 S
FRIARAE [ 25 AR S IR AR AR 22 1) 5 2 PR STt 461, A0« () w7 1300 P S o A — A~ Bl 2 A
BHRIFATAERES 5 () LR TE S s (o) FFAZERI HHHR Y T IR &
A (d) AR TP E E R PR () - (o) s (e) FHIZE—SHAE — 24
FER R P RIARAL AR ZE R BREAME s AL () MR IEEE AR IER R

[0023]  bAbh, —Ff ] A E 5 AR 73 1 (KU BE ASAH 7] 8l A (0 i o= 2 1 e 81 2508t fA) AR
AL [ 25 AR DRI IR 22 1 77 VA 1 52 B8] B 468 < Ca) ST o B 1300 1 S B rp — A 2 A%
BRIF AT IS 5 (b) R T 5 1A 5 (o) JF N IZAE B S B 7Y 17 51 R KRR
5 (d) AR TR EE R R (a)- () 5 (o) BiZ&mn 474,
A THRAFEER > TR — DA FAAE () it TP —SHRE S5
FIFE AR ZE 5 () M B TR —SHON R — SRR ZE TR B TR
I TARAL FARZE R BEAME s AL (h) FIATES IEARDR 2 AL IE TR & A IER R
[0024]  F34hsth, $iliid T — > HI AL B AR 70 5 R BEAAH [ Rl A (R B p ™ A2 1 51
AR AR AL [R5 A0 SRR IK IR 22 (10 R G i) S 9], B8 HAT A7 A A2 3L B AT IO ARG
TS, FEHAT B VAL < () Wi R e Jse B — A B SR IR I N AR s T F) 1
SAE SR (b) MIATER— SN — S AL R PR ZE A

[0025]  BEIE—D L, IR — M AL IE 5 WA 7 IS A AR R B A R B b = AL 1
BASCHE PR AR AL [ 20 RH IR PRI R 22 (K AR B (0 S Tt ] R AT A A A2 FE B AT I RE AR
B RSN, LT BT VAR A < (a) Wi NI S R — AN B A% IR I N 2B R T
i o8 5 (b) BIFZERI SR> T 1P AR R s 5 (o) XA 5 IR P B
FIEAE (a)— () ;(d) R E—SHRHE — S HHEER R AR R R 2 R RAME LA
F () MR AL L BAZ IER R o

[0026]  bAb, iR — A F AL IE 5 MASAR 731 B ZE A AR [7] B AR RO b 7= A2 10 210 S
FRIARAL [ 22 AH IR KR 22 I AR G 1 S 51, A 68 AT A A AE I B oA nO R AR o
SR 2R AR AT 1 5 A« (a) Wi R e e b — A B0 A% H R I AN A A
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HIfE 218 5 (b) G IR B 7 RIFP PRI R s 5 (o) X BAR I3 1 BB P 814
BERDE (@) -(c) s (d) KRR 2N 78, PR TR 71— el
ANFEFINLE s () it BT PR —SHRE SRR E () MHESA %A TE
FIER — SR SR R DR Z AT R E R T2 A T AR R R 2 [ R
{8 AL () MAIRIEADRZARE THEA & i IER R o

[0027]  pfiAC & B I S A9 SE B AR A ) BB AEL T AR R T = (a) e 910 500 o 49 2 9
M A5 1) S B AEUEE 28 ) 0K 8 R ) TR A7) P o 0 20 B PP S s R 5 (b)) A7 T P41
T B PR S 1 10 gt 2 i B e Jo R e ) e ) A B e R R B 5 (o) IR AT T
Bz B P A 1, 55 B S D R0 S RE S IR e IR PR KT A 6 5 (d) IR F T4
BRI FEAAE (T, 75 2 5 /D 1 7 SR 4L 5 i85l 8 X1 7271 contig AT (e) S5 ALE NI
BB e B A B U AL, TTHRAEE R P8 X sl

B =l 15 AR

[0028]  #i& B, LA b R JEBE 22 ORF AR 2o Bl 1l 270 40 P 4 3 VRS AT P AR o A PR
Bl b, AH R R 2 25 B AR AR TR R 25 44 L oo 807 V20 BT HL2 26 50 d /e T I Bl hAr 4
FRINZZE TUTHIH IR B 2 (it oot 160 R BRI 1 A ) o SR, T e
XL g, A SO P ) AR T B AT 5 T AN 2 PR £ o

[0020] & 1 & HH TR “ 5836 BARTRAR B4 o “ ANTEMT I 7 (dirty) WUEEHRE B %R
PRI AN SE A A T AL B B R R

[0030]  [&] 2 &I | SRS AR S B 1 — 4> S ) 1) e Ak ETE RO

[0031] & 3a 42 H T 1E i) B s A 5 P 1 R 2 o e S A 20 0 R A o B A 2R g — A 5
)‘J‘Wﬂﬁﬁf’a’ﬁ%ﬂﬁ%ﬁ ;

[0032]  [&] 3b J&K & 3a 1E AR {1 1 ) HE B 1 B30 — AN St Ag) 1) fe A B TR 3RO
[0033] & 4a J& K HI I 3a S AS Y 1) 5 2 SR R v B0 1K) — A ST 491 1 e A BETZ 3R

[0034] & 4b 2 H FH AR 0 AT AT 1 3a AT 4a ) S FE B BYIRTIAAR (iterative) ARIET
13 2 () 5 FL — > S 9] 1) Ak BT TR

[0035] [ 5 & M HTHEIA & B (1) CAFIE = ZEME 1 J7 14 1 45 B 1) — A~ St 9] 1) i A T 36
N3

[0036]  [&] 6 & A [RIAEEAR 73 1 FhE AT A 23 IO 2 2008 K — A St 9] 1) i AL T 36
7N BLK

[0037] & 7 S2ANAY TE B IE BB A CAFTE B2 IE 2 B i) — > S i) (1) fei AL I 7w

BiExiA N

[0038] 4y irdiidk s BH O SE A9 2 /D70 2 T 3 B 58S "R T LU I TE T CF
OB A AR Al e A O B S AR AR LRI ANV I R B R A B e 3 LA AR “ 00
FER” — Bz 4, AR Hh 7= 2 I e 508t ) 2, JmT LA B 55 00 e 25088 1) P T
7o B, 5E 5% BB BEIE B RIAURE B 7 NI Pl P o A e a2 el R U Bk
[¥) CAFTE ML A R 22, B HARSR MY (R SR 22 W36 AH [ IR AN I 1) sl M % 1) 0
T B 7 M 16 o A= i R 25080 » P i 0 PP il S A A5 CARTE MR iR ZE 3. AEA
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BB BT R 2 A B R DA HE AR I AL IE B 58 56 RO ILRE BB A R, USRI IS B
I Pk g Hh A5 3 1 LSRR R

[0039]  FEL[YSE, = UHEIA A A B th 22 /D0 I I R A B AR R ) s A ] A
AT TR R SR B b ok AL e 6 B VR R I I R . AR, 4R 2R b I AL DR 22 11
1915 R LN 2UAE WU (R AURE B R s 1R S Bl 500 o > AT B R AT TR B R AT
A E T AR 2 DR 3 I S B e SR 1 58 28 B A | 58 SR I BB AR I s

[0040] AU TE BN GURE 2 BEAR , HERRAL BRI T R 2 iR ftan rd s 55
R MAERRRIPRE o DAL, B, AU Pk s h ™ A I8 Fh B iR 22 25 3 BUE N1k
IR e A YR A R A B A P AR SE YRR 107 o, DA R B K P A R
[0041] =4 i ik 5 WY ) — 28 St 051 6 458 D 10 B E 0P Ve 2 1) SBS 0 i e 7 A= 119
BRI RGN T L. SBS VA RNTT 51— 245 5~ R LU Y ] Rlp o ik 1 AR RAEIR £ 0 I 7
2 Ll gt & — A s AR I E G 0, r ik & B (CCD) MRARAL, S it =, A
dh i ST, BRI I o DAL T AT IR s PO Py DAy 491, ¥ 28 A ST 91wl DA T4 22 5001
PRI 7 1%, A EE R T AR 00 7= A2 AR IR 73 DU Sy o EA, H
TP R b SRR ] VRS T IR B R R i AL, R MR R AT HE Dt A
BB R, B AR BT RAER 40/ (well) , AN REMS 8 K BRI A_EAH R
AR I3 1o AE—LES 5 FEAS _EAHTR AR 7 5 B REAS R A n] AAT B AR [ R4 i L
WK BB P UATEAR TR 2 — o GREEAR] 1, Vs ] VRS AR E a2 oot
SR B AR B4R I A FE AL SR B R CCD 2R BRI, BR A% IS B AN ER AR it A T
A T S B T HAT SBS 2N R AR % I R I 1) 1 £ R0 VAR AE
5 LA HE P41 5 No. 10/767, 779 511/195, 254 HHAF RiIR, PRI PR A SCAF R0 4 8 ) 28
FEMRGINE NS AT T B

[0042]  SECIE—JD (¥, 22 FiHtd S B PO ST 051 FR) 2R G0 M 75 95 T A St A A7 Ak AE TE ST ] 132
A b, B TE SRR G ERAT . B, T PR T 2e S fl, DAL BEMURS IE A%
AETHENLR S B SEBR SBS R GUA 7 A IS 5 IR iR 22

[0043]  HEEHLA] ARFEAEAT R M TH AL &, W0 TARSE A ATHSEAL IS5 4% - SR AT
AT BRIV AL THEALE H AR SR AL B S BRAE R G RN AT AT A
FPAESEE NG 2% NS H 2 B R R o A DA g T e AR I
YRR, THEALA] BE S A R 2 0] RERIECE R AR, JE At T Re AR R 22 A E kA B A
oo AR 2 HALRE

[0044] B R ] DLAL RSS2 AU HLE B BB B, IR B n] L2 4 A / s
B AH SO R ZIE S o tn] DUEL S F i 2 ) 5 i 2wl ] AR RS AR Ay SR AL ] 4
i A ST ) N SRR B ARE S o o, i ) ARG — e SO« BEE HE P 3¢
I C— B AR GUD) [ 51, B P SR ke HE P — A s AN R s . FHIE e
455 HY P A AR s b 3 T AR N B LRI 2 33 g A\ B ELEAT OB

[0045] £ AH 7] s RIS 1]+ vH S B g R P ] AR A 458 A O < i &
77 CA R CLI) KM . 8D AR AT P 22 18], CLT 3 3 $2 2 T S0 AR AL
Hoo WAV, Ay AT Fr H0E A 5 b B R R B AR SCARAT . 3841, — 2
ST VA A] LR TR 9 527, QA b 58 4l SR 53 CU Y UnixShells, 5
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MicrosoftWindows Powershell, H: % F [ [a] %7 % R B 1 4 R AR 2R 45 49 i1 Microsoft. NET
frameworko,

[0046] A JE £ AR G EE AR, Fi 1 n] LRSS — 4S8 Z 4> GUT, CLT sBre i

I
= o

[0047] bS] LAALHE R b [ R P A B 25 G ke 20 ) A2 7 1) Ttanium® sl 55 s Ab 7 25
Sun Microsystems 2 #4E= 1 SPARCEANFE 2%, AMD A 5] 4277 [#) Athalon™ 8% Opteron™ &b
LS, BUE 0] LU — AMEFEBCH EAR Rl n] US FH i At b BEAS o AR BEES 1 — L8 50t ]
A DAL HE BT U I 2 A% AL FEES R/ BRREAS 1E L B 2 A B E P R A AT A R . i, 2
AR — R BRE A B AL BEES “PATAZ . 724000, B $ATRZAT DL CAE A R
HATHAT Z N GREIST AL PRAR AT o T340, AU A (1) 0 012 30 RN S 25 38, Ab 7
s ] DR B B s I IR ) 32 B 64 A7 451, BHAMEIAE AN Bk ok SO R IR RS54
[0048]  ALIEAS—MIBATERAE R G, 440, #a4E RG] DL TR 20 =) 1K) WINDOWS o B #1F &
4: (41 Windows® XP ok Windows Vista®) ;3¢ BB A F I Mac 0S X3/E RS (W17 5Mac
0S X v10.4 “Tiger”sk 7. 6MacOS X v10.5 “Leopard"#{E£& 4 ) ;Unix 8% Linux BUEE/E &R
gin] LR 2 32 8l riE i A FFRIETS 2 s e 8RR IHEAE R4 s 8le 1 — 24 5.
BRER G @ A 5077 A AR R 1, JF 535 B Ak PR 2SR 3R AT R0 e DL Fh g 7
HE SR ENRE TR IIEE . SRS, — IR EEZS I E, U ABAT TR AL 1
(K ZhRE . BRAE RGERIFE R B Rk 2R N — Bt A i) SO AN Es 8 B L A7 i 8 B L DA Rl
fE 1R BAH RS » T A BER KRR O AN B AR .
[0049] R GiA7 M ds v LLAFEAEAT Y (1) O AN 8RR A7 i # A7 it s 2% o 19 B RE T —
AT LLSRAT B BEAT LA A7 fifi 2 (RAM) , A0 J 5] A B A7 68 485 B8Ry, D2 A B nise A 5 0t
B, BT AR AT A o AP AT 25 1T LR FR AT 2R 20 O AN i SRR ) e 4%, 0 i
HCALIRBN Rl iy SR B T R B AL IR B USB BRIN A7 BRI e 2% o IX PP R R AE it A A7 it 12
M B/ BB AR PAEAEN T (R ) 0, 23500 R 648 ey S nT R s A
USB BN B AL o IX BEFR P AF A A 0 P AT T — > B A AR A FH st DUE & T &
I RT AR A VE LR 7= o WA Ay B2 1, IX SR PP A A A I — AT s T S LA e
/ B THREVUIRAERET  FIFERCOD TRV AR 4, — A e R G A TP/ B
H T EBAE AT A R P AR & T
[0050] {5 — LSt o o, vF SEAURE 7 it A g 2R RS oH AL AT A B, i AL AT
R AF A PRSI (RN, RS PAS) o XIEHI2H, Ak
FRASHAT I, AT AL FRLS HATIX TR ¥ Dh e o 7E At S g b, — L6 DhBe 3= 52 b 4 A 4
B RS HLIAE - SEAT o PAT A LRRESHL LMEPAT X BT (1) D e T A SIUAH S HE AN
IR VRS RATTEZ BN
[0051] gy A\ — %yt 42 s o] DLAL AR T 28 A0 ) 2 A i FH T diori Ab 38k B R 15 5
W P R R N NAS, O R AR R TR o IR AT )0 2 B4, 191 i i A
ARG A WS R 5 R BOH ARSI O A B & I A S A (R #5488 o
H A s T LU RS A T g P B R R B AR R A LN BoR A AR s i H P Gk
S NIEAENLAS, IS R ANHIE TR 75 S0 R i S o) b, vH R Dhe o s R4
SAEAR A HEAE o THENLE— Se ST n] AR Y 2 sl A R R (R AR AR 5 — 2 TR
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MR oA BARRLE .
[0052]  IE40AH QAR I EE AN 53 WARTE 501, T B 60 / sl ab 3 A, 2R A 3K
PERAT , WA LI I ARG N AF I/ BT A 28 A7 i B 25 R AT o T s 73 T B4l
/SR ALY [ RE AT CLEE B 78 R s th SR L T AR A i e A i a6 o, X
FER R A AN Bk T H IR/ B b A A 4N — 4 45 2 4 se n . AH G40
B AR N SO B R 2, TR ASGIA / Bs A 38 B AT — & 23 AT LA i A3 25 DA
AR RN B RE N, SRR, B3 1 AR I BAT AR
[0053]  [FIFF, THEAL AT LLELFEAF A AE R A WA B — AN AN e SO R B 2 s S L
K HBRMZ o fan, 158 HR v VAR 5 — AN B2 AN R0 B BT A OC B L an A I AE
FAE, BUHAL S — AN EE A SBS RS BUAG BEAR G IR . b Ak, FLIC M % P AT DAL FE e A
W24 7 Il oy — AL BRI RE AR S5 I N 491 G ] DA BT () “ Web 3 S48 70 76 24 HT 51
FH— LG A A Y web USRS ELFE M Netscape Communications 24 5] 3R15 1) Netscape®
8. 1. 2, M Microsoft 2 ) 3k 15 HIMicrosoft® InternetExplorer?, M Mozilla /2 H) 3151
Mozilla Firefox® 2, M Apple tFEHNL AV IR Safaril. 2, BUEIAR N 2 HLAE A1 0K
K] Be T R I HABSE AL web W VRS o AT, 7 [R]— S5t 9] sl AR SE 91 o, B IBE Y %5 7 ]
CIAHE (BCRTRERCA — D Iofh ) & BN Y, 1% % R AR Y R A 7 RE 22 FH I 4%
f4n SBS A B A8 FH 0508 &b 25 N SR U7 I I R A5 R o
[0054] %% A] LAALHE— >8R 2 > A SIS A 152 AR N G2 BT s TR AN R SR Y [ R 40 43,
W £ 1] DA FE A8 FH 380 o BT U3 T 4Z 16 TCP/ 1P Wil ¥y Rl M . 4] DL A6 2
AR b B R SRATL I 9 R SRS R G W 4, HL— RO 2 A HLIBE Y, B AT DAL A &
Tl A BB DX TR il o A S A G 0 AR N 528 T D A X 8% L IR P ) — S8 P R T D s A
FH— R Uares « B K3 (A I PR o s e, Bl SR P as ) ks il Sl RAn / Bk
WA RGPS DA o a0, B7 KkCBan] DA R B o B b i — 241, JF H— %
Bl vt 2 R AT LU 2 4 AR, 461 G FH T RITER F o9 £ 45 B A%
[0055]  SBS SZJite ] [ ¥ — R AR R AN I 31 an b B ik ROASEAR 73 1 AR (R AZ P R 1 3R 11 i 28K
IEACHITERR . X BLIXSEIE R A RR R “ 7 (Flow) o 04, fE8R P, B0 DU %%
FZP AN, A, G, CBUT #Rkon (B, X FAEBIREE (PPL) W5 8 WA IFE 1%
W R BRI AN - REBEE R (B, TS8R AHRRA
[FIRRZE I 7730 ) o RS SR 6 T, — AN n] CLEFSTE P A7 B AR 73 T A% IR %
R T RIZEZAME, T AL E R T IES AR  F11) 37 A, H % IR %
FHE IFRIR B o A ATE o, BRI RS I ULLDBE S (W, )uE 50
DL A 55 N RO B GO GAR PR ™ AR KD ) sHARE 5 W ST E AR 2 1B A 21 . 75 55
A IRAZ Z T, YRk ik i B A # I E N 0 4 A% 1 IR A% R AR
KALHE] o FESEPEGRI B G, F— MR BIE R S BB R A 8 & i 7 — M
%R, B TR R IR G . 78— 28Sif] b, “ WA " I R i B A AT
RIPYAZ IR A% 2R, Horp ol — AR IS T VM IRAZ R RS A
[0056] 4% T —AMWAEE, BV NDEEIL EE S ER DR RAE (BWRE R
P T RIZEA 2 T — DAL BB P AZ R R B RMA, IR S I ), BiRgy
L CRRE RN B NIGE 5 I — D Z IR ZAMA RIS P I IRAZ = ), s KRR T
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1 B (BRI BRI IR N T I B AN TE L AN A E S T R A% R
IIZATRRAZ 2= I RIA )

[0057] bk, R RVFKE IS & R REONGANWAGE S MAZIEW N %, BUEEUF
HRREEERER A R AR R AR S CF A TE HLH, 18 i o s, B
(5 5 ] T [ 2845 X e R [ PR (RN Bl o LRI AR B (R 5 5 3R 7R AT T I
SO E2 [ FE

[0058] 1% HLAR TR FE Bl AR B 2 v DUAH LA A FH o RIE“SE SRR, “ T
7 A BB FE R AR A T AT B ] . RTE “ASTEMT TR LY, “ B0 sz B vm v FE i
AR LR D AR AR T DLAS AT A

[0059]  Gi4b, WiiXx BT, “ 52 ” — o F8 NS IZIR B 7 7 BU 2 AN FE A EAH [ AR
O T BB IR TR RIS R A RSB . “ R 17 — R R IE L & VE A AR
TR AL IR AL FAMARIAL T IR % 25, IEAE B AT BEAR 1) DNA 24T 4 47 1) DNA 5
1 BEAE I ARTE “ 58 USRS FRTEZ 78 U h A 58 A LB IR U T 40 b o X BUAE
FHIARTE « R 58 BUAE R J0F 238K e 58 4 2 1R BV 1 20 B R A R iy
HEREE,

[0060] 1 = P i 1) e B ) — 46 S 8 A8 1 AN VARG D 19045 55 LA pE b BT i) CF
FUTE AL 54, & B 09— 5 TR RE AR 0 e A1 T AR [R5 3 2k (v T fB % CF A
IRROE SR

[0061] &A% 1, 4 N ow, 324 T A = B A AL I B3k 99 %6 Bl BR v B 1) TE AT CF 1)
BAE - (i, 52820 99 % RoR T IR Ay R B A) ) T ASE IR . fE5R 1
P TR I TOIAEL 25 48 U0 B T X T S R S R FE AR HE RS 1 ) CF R TE 2805 1R 52 Wi R ]
L Z257 7 DL S BRI ABL 99 % 3 BORS R/ B 1) TE AN CRARZE VS . 2 1 7nt T X T A IERAR
BEEL ASKT 1% CF R ZE T LAAFR (% 1E X T UL BHALSE T ), LU T K4 100 A7
FIAT B KB 99 Y6 YR FE (K2 UK E (BT, 99 % B35 W 1K) 58 R ) « IeA, ANt 0. 25 % (1)
IE & AAVFRY (% CF 551 ) LU T A 99 % HERR R 1 KL 100 4741 A7 B 13 E
K.

[0062] A% 1. PEAEAFIZHCFE T 99 %6 AR M R PO 12 72 2

[0063]

FEHCRE (B | 100 200 400

ANTE 4 T 00 [0.0025/0.0 [0.0013(00 |0.0007
it 01 (0.0 0.005 | 0.0 0.003 | 0.00

T AT ~99% | ~99% | ~99% | ~99% | ~99% | ~99%

[0064] P BIERMRIIIE, k& 1 RN T AR H B, A Nz ) A R H . A
AT AR )T G T RN K S AR, —SE PR R R Bh PR i B AR E S S T
AN A 1 U0 B P A 250 A, SBS v S Y ) S 91 38 Gk B CF EESR VS R A
1-2%, 1 IE R EFEHIM 0. 1-0. 4% (140, 58 A 206 H 2 99. 6-99. 9% ) » w1 BTk,
B IE CF AT TE A&7 1, 1% A2 B A 403 2R B ARIASE [R) 20 56 T SR B B RGN, I HLB A 152X
e P B8 B T B T
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[0065]  7E— ™R R (1K) & WK SEJtiAs) b, 227 CF FTE PR 2 B A Al e e e A% - AH
[FIAAR 1~ HE AR (R AN SR O TR AR B AR 1Y, 2 A0 2 B B AE AR AR i A R AL R
AN A RIRSERR 23 T OB o 3K SRV B S EU [ s FH 9 18] B 200 R 5 S 1 R &
B M AS FATFTEAR 43 10 55 B e 21 IR B ARG AN TR AU B AT S PAR IE . AT RiR
(1R A% 2 B ST 491 P 28 8 0 T VR AR A 08 RS LE IR AEABEAR 43 B AR T 1K CF 1 TE [R50 I
A o 440, AR B IR S A8 A 3 B A0 A e %) 35 AAH [RI RASEAR 23 - I BN B, 12 IE
RS RIN KE 518, LAF5 1& CF Fi 1B

[0066] A BH 1) 5K Jte B AR UL 5l 2D A ST [7 25 A g HE LR R i

[oo67]  J5HE (1) -

[0068] M(p, e, A) =g

[oo69]  Hirb .

[0070]  -M 2 CAFIE H&ff

[0071]  —p 2B “5e3E” MR [ anfes) ]

[0072] - A ZSEMEFESE

[0073] - J24iEESH

[0074]  —q J& “ANIEMT” SRR [ anfEs) ]

[0075]  BEiE by “5e3e” WA R DB HAE TR (1) s th w4 28 28 s Ak
SR PR AR IE B ANTE I AR LA o TR F CFo FH T pfmie sh 24 =X A 80 m] BLan R 7 =X,
P 0 S A A S ) 2 IR 43 ok 3 i R ik g T AR AR ] (@)
RIRZE . AEJTHE (1) Thas H BB AR Y (40~ n] LALAE B 1 rp 2 48 i B

[0076]  BIUIAER] 1 AT, B LV RER 101 2B B (Seseak 3 AN ) Wik
(p) BIZEH U6 BH ()R 7, Forb 7R tH AR AH & HoAH OC (A% A BR A% 32 146 5 rh ik 1) AR AL A5
G, PRBUURE 101 IR FEARAL (e B . a1, “ 17 BIEARER
BAZ TR AT 100 % K5I 15 5 3R, “0 7K 0% (55 (i, 7E— P d 1
BN SEA AR 7 T ROBHAR | B AR T, “17 AR AR D T4
BRI TR A IS BIME 5, “27 AR AR A B 7 Bl 99 A% T IR S {45 81 1)
F5%),

[0077]  7EFE 1 (4 T3, AT ULEL AR 103 & — ML ( BRI ATE I ) Jife
K (o) FRIBIRE S mEERNIE SRR FFER, JFE 103 I EAME 5ok A 7E SR
EHERAHRZTRZEZNTE S TR . AR LA T2 105, KRR SR
FRESAE (40, ¥ 105 FIRFRIERACRIE PR AL 35 B IR AZ 22 R ) ) AH R HIiEAR
WA AR RS B, 2R 1 Ul B 1 SEERTAR I 105 FIEH A “c”
AT B Z A, IF HA N TFEIS U 101 FTA] WL 103 & 115 518

[0078]  7EW 147, TR 105 AR AE B AE K 101 FInD WS mAE K 103 2
) 15 5 5 AR PR X0 2230 R s AR (R 2D (R B R o 484, 7E ISR (i FE ] 103
ARG AN B, T B> B 2R (R R 3 B vy ORH At B T AR T3 105 AH [R]IEAR
TSR 101 FRACR I F AR .

[0079]  FRoRA “M” HW i) 110 ] LAAH CLAn 2240 113 B R AT fl 8. i, 2%k 113
BHE ¢ (455) S50 N (SEBCR) 280 280113 v LI R DU S S A 110, 5
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KPR iR K (p) 101 BIfE SIS 8E () 103 £EHFTH] 7, WA 110 2R
R ZAE B UL 105 FREIGAATAR 2, I Hos el Ko
[0080] k4L ik, HiRZE( R KR ZE v LIAE 3R b RESE B sde BOG . i,
FEVIEAST , BRIEA EAH RIAR 73 1 (0 B BF AAAH X B AR AL [R5 I B R 2% Bk = Fh A [F]
AR [F] 22 TR o % FREA RS AR R SN 36 — R, e im b % IR % R e
1 24 R I NAE ERASAR 73 AH OGS 1K e AU & b (9, %A CAFTE 2R ) sAHAZ R
BN RS — R, oA iR CF LIS ST N D& R A2 0T HRON & fEAH X T 55— HF
I P AR B AT s FARAL [F]232 Je B30 = B A, HoA R4 TE HLEIAE B IIE A AR
A, I H RN AR — BRI P AL E 2 G o 4529 a00) 7, 26 N ANREA, = AT TR
W2 A EFTR ) =AS FRAR R TRER IR G 5555 . YU LS T £ R 51
PR, 7550 n ANMUUEA, pia 3 AHAL R8s BV IR EEAR, BN ET 0 7B T
[0081]  E—3L4rel Bkt 1, ¥ 2 $2 4 T S AE I 2 thRoR MR AR 110 7R 1t 3%
AAE R SO AR 2100 4t 3l 280 LIS Al v AR (T e (&%) Al A (58
AR ) SHOEIE A ) , WERFEE (@) 103 FIME S8 L PR, ARt S AR K
(p) 101 & 18
[0082]  AATIAHICH AN T £ F M, B 1A 2 W RoR IS S R AU T 2841043t
W H R, 5O RS S 2 T RERT o BRI AN NAZ AR DA 8 A BRI o
[0083] A< WY ft)— L6 St 4] 40 TR I PR IR R I B (1) A (11) AT S i ig
[0084]  Xf TR ML HIRIZ R 1 -
[0085] (i) — JE i A% F BRAZ 25 HVAS DI MR ) 731

{ q, = }"ijp/
[0086] 7

(m,,m;) < (m;,m.)+A(=1,1)m;p,
[0087]  Xf TP A j#A N; =N, JFH p>0
[o088]  (ii)— ik AFT— S0P F AR AL IR A% 2= A 1 R BRI 73
{ q,(—qj+_ezi:mjpj

(m,,m.) & (m;,m.)+e(=},)mp,

} forall j suchthat N, =N, and p,; >0

[0089] } forall j suchthat N, =N, andp; >0

[0090] X TBTH j#A N; = Ny 3 H p0

[o091]  Hip

[0092] —p, BAEH | MEFREZZMANIER (T#H) WESHE

[0093]  —q; 2AEH | MEHIRZRZWRALTIRER (ABEWI ) JiE 51l

[0094]  -m, REAEX T | MEHRE RTINS B N E S T 1
— /Ny

[0095]  -N, j2% i MEHRZREERM (A, C, G 8L T)

[0096]1  —(j, j” ) AFaE AFARTER b py /2 oy BT — XA

[0097] Wb AR AR 327 R IAU AT AL O T SR A T IR Se 85 (o, JE AR 105) FI@RLF B (i) A
(i1) I T SRR R (@) R ARAR 73T mo

[0008]  [&] 3a $R M 4 HE MR TH SR H S R R 7= 9 PR 5 A0 40 TR 3 AT SE R4 14
R, IE AR A 310 W] DARESR A LASRAS S S A BEARE Y 3200 71 A AT+ H , 48 FH s S e o
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B 320 AT A BEIS ST LA R FH LIS B0 240 113 G 5. B, 240 113 15 A e ]
DI Iz FH BIRE e SRR Al W2 RE I 103 O UCECRERE o SLAY [, $ 3t 5 DT P IR 22 e P
(q) 103 IS5 113 Bl R @ AS 4L 113 1S (i B 4 I A 4o

[0099] 5 4b, B 3b $24E—AN I IE A REAE A 310 (1 1 [ KE BE VS s B B o 7B
A7, AT ER IR () 103 2 FH A 500 113 AR FEvH ™= A2 10, 400 113 ARG 58 Rk
BORAE N = 0.95 I E ¢ = 0.05. SHFERIVL 105 FIHERAH K FIRATIE R T XA
MAFRRZZ BB (1, i1) MERIERZ R,

[0100]1  J5F% (1) FIELIAMEE (i, i1) W] LAY =S HHERE — PES)ERAE -

[o101]  J5FE (2) (M(p”, e, M) ]*p = ¢

[o102]  Hirb .

[0103] —[M(p’, e, AM)] BHFE

[0104]  —x 2 RE PR 41 vz

[0105] -—p” = sgn(p), MW B “5EER” WM H gL (Haw, b 1HMEp, p=
[010200103012] " #4445k p' = [010100101011]%).

[0106]  JiFE (2) BWIRHETERGE T RAL WL, 3 “ ANIEMT 7 WLEHE (q) 103 F 4[] 3 2
Wi (p) 101 -

[0107] 752 (3) :p=M'(p’, e, M) ]*q

[ot08]  Hib .

[0109]  [M'(p’, e, M)] & (&E -Hib) R

[0110] A AL vl SO 7 7R (3) 5 I8l 3a P Bl by SO A PR R 320, sk 3545 3B
(p) 101 H FRANEEEL. AT CAFIE o, A e IS4 113 (e, N) SRHATIXPIEA
[o111]  J7FE (4 -

01121  p™¥ = M’ (n), e, A)]*q

[0113] M p” ™ = sgn (o™ - B ) LA p™ = q BB TF SRS « 12501 Mot T
RAREHE LA,

[0114]  FE 3b AHEL, B da $&4% T FH R FEFEFEREAY 320 SAEFEREVHE IR B ) 7. 7E
MR, He BT (p) 101 MOWER SIS I IR R (q) 103 H=2E, g
TAFEE RS 1lambda = 0. 95 FHZE#E{H epsilon = 0. 05 K1Z4 113,

[o115] 4, fE— AT, v DAE A [ 2 (e, R BI{E = 0. 2. ZEIRXFE—DPATH, JiniE
FIE P KT 0. 2 By, i Hl 9w iz i P guhd e« 17, FU AR EME p D TEEE T 0. 2
I GBS fE “0”, TEUHTHF 1, BE 0. 2 2 B LL ARl Tt

[o116] W HRIKY, —LePAT T7 AT LR AR TA] O R0 1 4R, 40 0. 05,0. 1 8% 0. 3,
U, ST BB EOE 113 (e, M) “AEWT 7 WS RRERE (9 103 v L@ 7 (4) #
S e R ER AR (p) 101 FEIR ZHATHY, — BT 0L T HiFR B ST I BRIk
KRB T o 7E—2HATH, PAT 2, 3 B 2 BRSSO TR AR P A BRI, b Bl B R0E
£, PR B SR 7R I ME R MEAS 242 iy, DU SR UK, HL 3 DA () R S A v Ty
& B SEWS FEPRIE R S, BT BLA TSR AR T AT TR ] R IRIE AR
POEA. [FIFE, FH TSNS SEIR ) AR % BH 1) — L85 g ] LA SR v/ A8 & 1 B — e B IK1E
AR BT FH B RE AT R/ BURSNPAT BRRIEA . 9 fr, AP W] DA FH AR 4 rp 00
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(K77 04E GUT A @R B — AN B2 AR B £ 42l mh 3 A ECRPAT B8 75 5 ai1 %)+
s I #50T DA N R R IEARE H ERBAT R/ 8RS FH 3 7] DL R4 e AT A% & BH I %
o T340, A8 FH 3R] LU RS0 T i FR 7R, HeA AR e IR AR B B0 EE o () 4 018 BT =
ke

[0117] 4b PRI T —AME TR 4 B TR SR (IR A S G5 AR anfer m] LR i (7R
PR 5] o FHIRE ] 410 75 T — A HASEE 113 B S RRAEE (q) 103 1R SE 1,
HAUFE R B R AZ = 1 i 336 MR SE BUSCRAE A = 0. 997 FIZsH{H ¢ =0. 03,
TFUGER TS 409 R B, BANRISE 409 SRR ZMARE, FMEETLLH 4
409 (BB R R TR o 346 FRRAN U S AR U BRoRe 1 15 S 8 FR S B A 5 s
405 25 78 I EL AT AH DR 145 409 1 R FE R

[0118]  AATUE ) S L6338 A N BB 2 TR, 0 ML AE ] 410 it T4k 409 HIf5E 5
SRAE 405 [REA IR KRR ) 2 e, JCH K R T 5 U T 407 4572 1 EL 9 AH 5%
[ 50 JPAL B . #E 2, KEEMT 4 409 FI1E S AR BEE T, HREE 420
(RIS IEAR TG T A8 R WS A TE Y P A AR a MR R A 1] (@) 103 R AH [R] S it
il R A% 409 M5 5 3R T 405 (1) — AT LAdE &y, JCHE X T2 UK R 407 £ & 105 558
DA% 409 AHABLEIERE BT R R 3 A 4 OEARRRE ] 430 A1 8 RIEARTARE K 440
W RN, PR B 440 R T EEAR LRTE LA 409 BoR— B AT .

[o119]  7E—LBSTRf ] o, X T2 40 113 BIfE AR LU 7 (4) g . B, 58 i e
28 (V) WA & E v LB 77 (4 A T58 B S50 A R R R A8 CF
ZAR A e A PAT IR TRk 2 . R4 ETE) S, {H A = 1,0.999,0. 998, +++,0.990, Fl
[t 7€ CF{H e = 0 W] DARRCELAE AT HAR RIS 245 R fEA R SEe +, fE5 A A {E
Z (817 0. 001 1% [R) B W LA I Ath ) R EXAR, 451 41, TRIBSAEL 0. 05, 0. 01,0. 005,0. 001,0. 0005,
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[0172] ARG

[0173]

N N . LY .

IEVFREFE® 1: buildTransitionMatrixCFOnly
/t#‘*0*‘*#‘#*#“&*4"0&“**"i*#‘l*#t*‘i #‘#0*’U**it**tt#t*t#*.**#*‘##*0**#"#*##’*#*
L 2]

** Function Name: buildTransitionMatrixCFOnly
s
213223t 2222 IR LR A ddd ##tt"0*#0Q*#*ﬁ*##*#*tt"##**““0V"‘*#V'##'ilﬁi.##.‘.‘..t
** Description:
¥
*v  This function generates a square matrix for a given nuke signal trace
i and given extension completion cfficiency and carry over factor.
*%
t#**#t.'#*t‘**‘#*‘t#ﬁiﬁ‘*‘####W*V####*'W*t ‘l*ﬁ'***"**W*‘#"W‘i*#'*1*0‘*#40*04’0*""*#
L 1]
** [nputs: » o )
” numPositives - number of positive flows - dimesion of the matrix
e eff - cxtension completion efficiency
re carryOver - carry over factor
e
** Qutputs: ) ’
had P u - N x N matrix, where N is the
number of nuke flows
e
** Retums;
¥ none
1]
[0174]
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[0175]

'*"O"0*‘0*”*‘0*0"#‘#*‘i#ittt*#‘*iti**#i*t*ii**t#‘***#**0**’%*00*‘.'*"'##t/

/t‘tt't'..’t"*t‘t'..*““."..#tﬁ‘t.*00“'*.“'.‘0**“##‘**“*0"’0"0?'#900&0
b

** [ncludes

.
.“‘*'0Q‘t**#‘t#“t#.‘t#‘****&&‘t‘#“#‘#‘.*"&tiﬁ‘**#ﬁ#ﬁ**ﬁ't#Q‘h#t'#**"‘***'{
#include <caficCommons.h> .
/‘it.t*‘.t“#t‘*’““‘t“““““1#"!.!.‘“.“#0““““UU#**‘##‘OU'&"O*O"&#
”»

** Function Declarations

8
Dﬁbt#ttt##ittt#ttt"*t****iit.t#*)**i‘t*ii**#‘.ﬁ#‘tO‘*t*v‘*tt##*t##btt*#tt**'#/

/ttvt'-umttvttttttut--vtnwtvv#ttutttv&tttt»w*ttttttt‘*tttttvt**ttv#ott#vo»v#tto
L 14

** Global Declarations

(4]

IZEITAL AL R A0 AL A2 Ao dd Il Lol liddd il I d i gl idd s idtliddddlildddiiddddss

It*tti‘t#’.**&**"’it‘#*#‘**#‘#’U‘*‘t#'*'“"t"*‘#t.'t.‘t‘l*“###"tt‘tlt"‘t‘
*y

** Entry Point’

¥

e R L L T P L TR R R T R SR L LA R LI LA AL ALl

void buildTransitionMatrixCFOnly (struct listTracking *nukeTraceList,
double carryOver,
int *numPositives,
int **positives,
int *numCallables,
int **callables,
double ***outputMatrix)

/“*#'0.t#*#*t#tt*..#‘*"t.#t*i*v*’**###*tti**'&**#*‘#*tm**##*&‘iv‘t*!tt**ttt.‘
*»
** Variable declarations
"
i*‘#ﬁt&’*‘*iﬁ‘**‘ﬂ‘#‘**#**“t“*““#**'*#****it#*#ﬁ**.ﬁ**#***#“'t##*‘#‘.**t‘/
/ static char functionName(] = "buildTransitionMatrixCFOnly";
static int traceLevel = TRACE_LEVEL_8;

int listErvor;
inti;
nt j;
int index;
i int numPositives;
int numNukeFlows:
int numSoFar;
int unCondensedIndex;

int *indexy;

int indexINum = 0;

int *index2;

int index2Num = 0,

struct welllnfo **index2Flows;
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[0176]

BOOL sequenceEnded;

double eff = 1.0;

double df;

double maxMarginalValue;

int maxMarginallndex;

int testMarginalindex;

struct welllnfo *maxMarginaiFlow;
double *fractionAtEachFlow;

#fUSE_DELTA_BUFFER

#endif

e A A L L LA DA R LTI S A d A Li Ll il il dd

»

double *deltaFractionAtEachFlow;

double **fM;
double **condensedMatrix;

struct wellinfo *fromNukeList;
struct welllnfo *fromPosList;
struct welllnfo *prevNukelnfo = NULL;

** Begin Executable Code

-

T Lt e L A T L L T DI A L R L R L T R L R LA L2 Y]

#ifl

#endif

traceln (functionName, traceLevel);

/#

. Get the number of nuke flows

*

numNukeFlows = listGetCount (nukeTraceList, &listError);

*positives = index | = safeMalloc (sizeof(int) * numNukeFlows);
*callables = index2 = safeMalloc (sizeof(int) * numNukeFlows);
index2Flows = safeMalloc (sizeof(struct wellinfo *) * numNukcFlows);

/‘
hd Get the number of positive nuke flows
*/

I
b Allocate space for a rectangular matrix of dimension:
b numNukeFlows x numPositives
*/
fM = safeMalloc (numNukeFlows * sizeof (double *));
for (i = 0,sequenceEnded = FALSE;
i < numNukeFlows;
i++)

fM[i] = safeMalloc (numNukeFlows * sizeof (double));
fromNukeList = listGetAt (nukeTraceList,i,&listError);

- if (fromNukeList->signal > TMC_LOWER_CUTOFF)
{

M) = 1.0;

index!{index1Num] = i;
index 1 Nurh+-+;

if (fromNukeList->signal > TMC_UPPER_CUTOFF)
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index2(index2Num] = i;
index2Flows[index2Num]) = fromNukeList;
index2Nunri-+;

3
/‘
** Check to make sure this wouldn't be three negatives in a row
*» which will totally hose up the correction, Since we know we
** key pass don't worry about the boundry with no positives
¥
#if FORCE_CALLS
if (( - index M{index1 Num-1] == 3) && !sequenceEnded)

/#
** Promote the highest value from index1{indextNum-i}+l toiton
0.2 positive

¥

maxMarginallndex = index ] [index INum-1]+1;

fromNukeList = listGetAt

(nukeTraceList,maxMarginallndex,&listError);

maxMaorginalValue = fromNukelist->signal;

for (testMarginalindex = maxMarginallndex+1;
testMarginalindex <= i;
testMarginallndex++)

{
fromNukeList = listGetAt
(nukeTraceList testMarginallndex,&listErvor);
if (fromNukeList->signal > maxMarginalValue)
{ .

maxMarginalValue = fromNukeList->signal;
maxMarginallndex = testMarginallndex;

}
fM([maxMarginailndex](maxMarginallndex} = 1.0;

#if )

#endif
index) [index | Num) = maxMarginalindex;
index ) Nunri-+;

} .
if (@i - index2[index2Num-1] == 3) && !sequenceEnded)

/t
*¥ Promote the highest value from index{ {index!Num-1J+itoitoa
0.5 singlet

*/

maxMarginalindex = index2[{index2Num-1]+1;

fromNukeList = listGetAt

(nukeTraceList,maxMarginalindex,&listErvor);

maxMarginalValue = fromNukeList->signal;

maxMarginalFlow = fromNukeList;

for (testMarginallndex = maxMarginallndex+1;
testMarginallndex <=1;
testMarginalindex++)

[0177]
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[0178]

fromNukeList = listGetAt

(nukeTraceListtestMarginalindex,&listError);

Hendif
}

*

if (fromNukelist->signal > maxMarginalValug)

{
maxMarginalValue = fromNukeList->signal;
maxMarginallndex = testMarginalindex;
maxMarginalFlow = fromNukeList;
\ }
if (maxMarginalValue > TMC_TOO_LOW_TO_FORCE)
{
index2[index2Num] = maxMarginalindex;
index2Flows[index2Num] = maxMarginatFlow;
index2Num-++;
}
else
{
sequenceEnded = TRUE;
}

** Retumn the actual numbers of positives and callables

*/

*numCallables = index2Num;
*numPasitives = index } Num;

condensedMatrix = safeMalloc (sizeof{double *) * index ] Num);
*outputMatrix = condensedMatrix;
for (i = 0; i <index ) Num; i++)

{

}
#if DUMP_INFO

for(i=0
{

)
fprintf

condensedMatrix[i] = safeMalloc (index] Num * sizeof (double));

31 < index ] Num; i++)
fprintf  (stderv,"%s - index) pos '%d\t'%d"\n",functionName,i,index1{i]);

(stderr,"\n");

for (i = 0; i <index2Num; i++)

}
fprintf

fprintf

fprintf  (stderr,"%s - index2 pos '%d\W'%d"\n", functionName,i,index2{3]);
(stderr,"\n");

(stderr,"%s - Whole matrix before calculation\n”,functionName);

for (i = 0; i <numNukeFlows; i++)

{

for (j = 0; j < numNukeFlows; j++)
fprimf (stder,"\w%.410",fM[i]{i1);

}
fprimif  (stderr,"\n");
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[0179]

Hendif
#Hf O
[0
*» Set all matrix elements to zero
*/
for (1 = 0; i <index|Num,; i+t)
for (j = 0; j < index!Num; j++)
ufilfj) = 0.0
}
}
#endif
l’
i Allocate space to hold incorporation info
v/

fractionAtEachFlow = safeMalloc (index2ZNum * sizeof (double));
#if USE_DELTA_BUFFER
deltaFractionAtEachFlow = safeMalloc (index2Num * sizeof (double));

Hendif
fractionAtEachFlow[0] = 1.0;
for (i = 0; i < numNukeFlows; i++)
{
/'0
hdd First pass of positiveTraceList calculates incomplete extention
¥/
fromNukeList = listGetAt (nukeTraceList, i, &listEvror);
#fUSE_DELTA_BUFFER
memset (deltaFractionAtEachFlow,0,sizeof{double)*index2Num);
Hendif

for (j = 0; j < index2Num; j++)

{
fromPosList = index2Flows][j};
wnCondensedindex = index2{}};

if (FromNukeList->fluidFlowed == fromPosList->fluidFlowed)
df = fractionAtEachFlow(j} * eff;

#if USE_DELTA_BUFFER

deltaFractionAtEachFlow[j} -= df;
#else

fractionAtEachFlow(j) -= df}
#endif

fM[i)[unCondensedindex) = df;
if (§ '= (index2Num - 1))
{
#if USE_DELTA_BUFFER
deltaFractionAtEachFlow{j+]} += df;
#else
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[0180]

fractionAtEachFlow[j+1] += df}
Hendif

) }

#if USE_DELTA_BUFFER
for (j = 0; j < index2Num; j++)
{

}

fractionAtEachFlow]j) += deltaFractionAtEachFlow[j};
Hendif

/t

i Second pass calculates carryforward (i > 0)
*/

if(i>0)

{ .
#if USE_DELTA_BUFFER
memset (delaFractionAtEachFlow,0,sizeof{double)*index2Num);

Hendif
for (j = 0; j < index2Num, j++)
fromPosList = indexZFlo‘wsU];
unCondensedindex = index2[j};
if (prevNukelnfo->fluidFlowed == fromPosList-
>fluidFlowed)

df = fractionAtEachFlow[j} * carryOver;
#if USE_DELTA_BUFFER

deltaFractionAtEachFlow(j} = df;
Helse

fractionAtEachFlow(j] -~ df;

#endif
fM[ij{unCondensedIndex] = df;

if (§ 1= (index2Num - 1))
{
#if USE_DELTA_BUFFER '
deltaFractionAtEachFlow[j+1] +=df;
#else
fractionAtEachFlow[j+1]) += df;
#Cndif Ny !

)
#if USE_DELTA_BUFFER
for (j = 0; § < index2Num; j++)

fractionAtEachFlow[j} += deltaFractionAtEachFlow[j);

#endif
}

prevNukelnfo = fromNukeList;
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}
/ v
i Truncale to condensed space
*/
#f DUMP_INFO

fprintf  (stdery,"%s - Whole matrix after calculation\n", functionName);
for (i = 0; i < numNukeFlows; i++) J

for (j =0; j < numNukeFlows; j++)
fprintf  (stderr," W% 411", fM[i)1iD);

)
fprintf  (stderr,"\n");
}

fpnntf  (stder,"%s - EFF-'%If, CF-'%If"\n",functionName,eff,carryOver);
for (i = 0; i <index|Num; i++)

fromPosList = listGetAt  (nukeTraceList,index1{i],&listError);
fprintf  (siderr,"\1%.4)" fromPosList->signal);

}
fprintf (stderr,"\n");

#endif
index = 0;
for (i = 0; i <index!Num; i+-+)
{

for (j = 0; j < index INum; j++)

condensedMatrix[i}{j] = fM[index}[i]}[index1[j]);
#if DUMP_INFO
fprintf  (stdem,"\t%.41f",condensedMamix[i][j]);

#endif

}
#f DUMP_INFO
fprintf  (stdem,"n");
#endif
}

safeFree (fractionAtEachFiow),
#if USE_DELTA_BUFFER

safeFree (deltaFractionAtEachFlow);
#endif

safeFree (index2Flows);

if (FM)
{

for (i = 0; | < numNukeFlows; i++)
safeFree (IM([i1]);

}
safeFree (fM);

traceQut (funclionName, traceLevel);
veturn;

}
[0181] THENFEFEH 2 :buildTransitionMatrixIEOnly
[0182]
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[0183]

/#*ttottovv;tctvovtth*tvt'#tv#’vvt#v#vv’###vvwvt#ovt!!t#t!tt»t*vo#tt#’vttovvv.
(1) '

** Function Name: buildTransitionMatrixJEOnly

e
t.'*“"“*ﬂt#’*““.“‘.#."‘!“‘**".“#‘i#t*iﬁﬁ“‘**"*‘ﬁ"*‘**".’.’.‘*"“

** Description: .

e

“*  This function generates a square matrix for a given nuke signal trace
b and given extension completion efficiency and carry over factor.
1 2]

I Tt et e L e T R LN T L AT R PR A S LR TR AR A RS LA A A AL Ad ]
»h

** lnputs:

” numPositives - number of positive flows - dimesion of the matrix
> eff - extension completion efficiency
i carryOver - carry over factor

b

**+ Outputs:

- u - N x N matrix, where N is the
number of nuke flows

h

** Retums:

e none

e

*'.*V""*U*’V'!W’U‘.#’VQ‘W"#".#VV".'“Vﬂ‘t#*##t#'U*'#"**W'##OO“‘O"#‘0*./

/*#*"#t"*“0*’#0’##*'0*#!#"‘*"1"!'*"“#.#'!'.#l‘*'ﬁ'"'!ﬁl*'*..ﬁ#"i"*.i
kbl

** Includes

17
wtmrvoo#vo:vv;---ttv-vo.»*vta#tm*-vtmtttwtv*vawt*ttwa*ttwvtttvvtoototttwvi»twt/
#include <cafiecCommons.h>
/uuouuutuwuuuunuunuuuuntuunuu"w"nnunwvu"n"
L 1]

** Function Declarations

¥

BER B RAAREAREEBBRRP I ER RN PREREN RN N ORI D PR RAE SRS AN AP RS LSRR EP SRR I P k]

F T e L T L L
T

** Globa! Declarations '
2]

LAY TSI TS A A RS RS R A PR A 22 A2 ER A R R SRR A R DA 2 R LS 22 L2t d et idd it il N

/#l‘*tt**.t#‘#.*‘t***‘O#‘t*#*#*‘#***‘!*‘#“*‘*#‘*‘V"*‘*.‘4*.#**’*'***‘*‘#'*"‘
an
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[0184]

** Entry Point

*»

*#’#*w*t’#*‘*.@‘..##’#’#‘.O‘O*‘##*.0ﬁ’*.i"‘t.**.‘.*t#*‘**V**‘00’#’*‘#".00**‘/

void buildTransitionMatrixIEOnly (struct listTracking *nukeTraceList,

double eff,

int *numPositives,

int **positives,

int *numCallables,

int **callables,

double ***outputMatrix)

[IRREERREAERERTRR AR RER R ORRE R PR SRR ORNE RN D SRR DR DR RARRRD R EP PR PR PSRRI SRS

L 2 J

** Variable declarations

*e

i*‘*#‘*#t#‘###**0***&***‘##**‘#’#‘t*‘##O****‘t‘#t*‘***#‘###**‘t*****#!tb*tt‘#*l

static char functionName[] = "buildTransitionMatrixIEOnly";

"

static int tracelLevel

int histError;

inti;

intj;

int index;

int numPositives;

int numNukeFlows;
int numSoFar;

int unCondensedindex;

double maxMarginaiValuc;

int maxMarginalindex;

int testMarginallndex;

struct welllnfo *maxMarginalFlow;
int *index1;

int index | Num = 0;

struct welllnfo **index! Flows;

int *index2;

intindex2Num = 0;

struct welllnfo **index2Flows;

double df;
double *fractionAtEachFlow;
BOOL sequenceEnded;

#if USE_DELTA_BUFFER

#endif

double *deltaFractionAtEachFlow:

double **fM;
double **condensedMatrix;

struct wellInfo *fromNukeList;
struct wellinfo *fromPosList;
struct welllnfo *prevNukelnfo;

=TRACE_LEVEL_8;

/#"!*#0#*'***#‘*“##'.i‘##‘##ﬁ‘t##’*t’*##tt‘#“i#t'#*‘#*“*#***tt#tt‘t"‘tt#!'

o

*+ Begin Executable Code

(L

RS A A Il A A A ALl il il liddddnlid il iidddial i idd iiiddillidadddlti
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traceln (functionName, traceLevel);

/#

”» Get the number of nuke flows

*/

numNukeFlows = listGetCount (nukeTraceList, &listError);

*positives = index | = safeMalloc (sizeof(int) * numNukeFlows);
*callables = index2 = safeMalloc (sizeof{int) * numNukeFlows);
index2Flows = safeMalloc (sizeof(struct welllnfo *) * numNukeFlows);
index | Flows = safeMalloc (sizeof(struct wellinfo *) * numNukeFlows);

/:h
A Get the number of positive nuke flows
*

/'b
i Altocate space for a rectangular matrix of dimension:
hdd numNukeFlows x numPositives
*/
fM = safeMalloc (numNukeFlows * sizeof (double *));
for (i = O,numSoFar = 0,sequenceEnded = FALSE;
i < numNukeFlows;

i)
{ .
fM[i) = safeMalioc (numNukeFlows * sizeof (double));
fromNukeList = listGetAt (nukeTraceList,i,&}stError);
if (fromNukeList->signal > TMC_LOWER_CUTOFF && !sequenceEnded)
P
#if Q .
M[i{i1=1.0;
#endif
index1(index | Num] = j;
index ] Flows[index | Num} = fromNukeList;
index I Num--+;
if (fromNukeList->signal > TMC_UPPER_CUTOFF)
{
index2(index2Num] = i;
indeszlows[indeXZNum] = fromNukeList;
index2Num-+;
}
)
#if FORCE_CALLS
/‘
** Check to make sure this wouldn't be three negatives in a row
** which will totally hose up the correction. Since we know we
** key pass don't worry about the boundry with no positives
*/
if ((i - index1 [index! Num-1] == 3) && IsequenceEnded)
{ »
** Promote the highest value from index][index1Num-1J+1 to i to a
0.2 singlet ' ‘

*/
maxMarginalindex = index{index} Num- 1]+1;

[0185]
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fromNukeList = histGetAt
(nukeTraceList,maxMarginalindex,&listError);
maxMarginalValue = fromNukeList->signal;
maxMarginalFlow = fromNukeList;
for (testMarginallndex = maxMarginalindex+];
testMarginallndex <= i;
testMarginallndex++)

{
fromNukeList = lisiGetAt
(nukeTraceList,testMarginalIndex,&listError);

if (fromNukeList->signal > maxMarginalValue)

{
maxMarginalValue = fromNukeList->signal;
maxMarginalFlow = fromNukeList;
maxMarginallndex = testMarginallndex;

}
M[maxMarginalIindex]{maxMarginalindex] = 1.0;

#f0

#endif
index I {index 1 Num] = maxMarginalindex;
index! Flows[index | Num] = maxMarginalFlow;
index | Num++;

}
if (i - index2[index2Num-1]== 3) && !sequenceEnded)
{

/*
** Promote the highest value from index1[index!Num-1]+1toitoa
0.2 singlet

*/

maxMarginalindex = index2[index2Num-1}+1;

fromNukeList = listGetAt

(nukeTraceList,maxMarginalindex,&listErvor);

maxMarginalValue = fromNukeList->signal;

maxMarginalFlow = fromNukeList;

for (testMarginallndex = maxMarginalindex+1;
testMarginalindex <= i;
testMarginalindex-++)

fromNukeList = listGetAt
(nukeTraceList,testMarginalIndex,&listError);
if (fromNukeList->signal > maxMarginalValue)

{
maxMarginalValue = fromNukeList->signal;
maxMarginallndex = testMarginallndex;
maxMarginalFlow = fromNukeList;

}

}
if (maxMarginalValue > TMC_TOO_LOW_TO_FORCE)
{

index2[index2Num] = maxMarginal Index;
index2Flows[index2Num)] = maxMarginalFlow;
index2Num++;

clse

[0186]
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#endif

sequenceEnded = TRUE;
)
}
rid
** Return the number of callables and positives
¥/

*numCallables = index2Num;
*numPositives = index} Num;

condensedMatrix = safeMalloc  (sizeof{double *) * index I Num);
*outputMatrix = condensedMatrix;
for (i = 0; i <index | Num; i++)

{

condensedMatrix{i] = safeMalloc (index 1Num * sizeof (double));
}

#f DUMP_INFO

#endif

#if0

#endif

[0187]

for (i = 0; i <index!Num; i++)
fprintf  (stder,"%s - index | pos '%d\t%d"n", functionName, i index 1{i]);

)
fprintf  (stderr,"\n");
for (i = 0; i < index2Num; i++)

fprmtl  (stderr,"%s - index2 pos 7dW%d\n", functionName, i,index2[i});
}
fprimtf  (stderr,"\n");

fprintf (stderr,"%s - Whole matrix before calculation\n”,functionName);
for (i = 0; i < pumNukeFlows; i++)

{ for j = 0; j < numNukeFlows; j4+)
forimf  (stderr,"\W%.406", IM[i1(i0);
f}“printf (stderr,"\n");
I
4 Set all matrix elements to zero
»
f;r {i = 0; i < index!Num; i++)
; for (j = 0;j < index} Num; j++)
oliJlj) = 0.0;
!
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[0188]

[#

»e Allocate space to hold incorporation info

*/

fractionAtEachFlow = safeMalloc (index 1 Num * sizeof (double));
#f USE_DELTA_BUFFER

deltaFractionAtEachFlow = safeMalloc (index 1 Num * sizeof (double));
#endif '

fractionAtEachFlow[0] = 1.0;

for (i = 0; i < numNukeFlows; i++)
{
VA
i First pass of positiveTraceList calculates incomplete extention
*/
fromNukeList = listGetAt (nukeTraceList, i, &listErmor);

#f USE_DELTA_BUFFER
memset (delaFractionAtEachFlow,0,sizeof{double)*index 1 Num);

#endif
for (j = 0; j < index ! Num; j++)
{
fromPosList = index 1 Flowsf{j};
unCondensedindex = index1[j}; r
if (fromNukeList->fluidFlowed == fromPosList->fluidFlowed)
{
df = fractionAtEachFlow[j] * eff}
#f USE_DELTA_BUFFER
deltaFractionAtEachFlow(j} «= df;
#Helse
fractionAtEachFlow[j) -= df;
#endif

M[i][unCondensedIndex] = df;
if (j 1= (index) Num - 1))
{

#f USE_DELTA_BUFFER

deltaFractionAtEachFlow[j+1] += df;
#else

fractionAtEachFlow[j+1] +=df;
#endif

}

}
#if USE_DELTA_BUFFER
for (j = 0; j < index1Num; j++)

fractionAtEachFlow[j} += deltaFractionAtEachFlow]j];

#endif
}

/#
b Truncate to condensed space
L
/
#if DUMP_INFO
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forintf  (stdem,"%s - Whole matrix after calculation\n”,functionName);
for (i = 0; i < numNukeFlows; i++)

{
for (j = 0; j < numNukeFlows; j++)
fprintf  (stdew,"\W%If", MLi)L1)
}
fprintf  (stderr,"\n");
}

fprintf  (stdew,"%s - EFF-'%If, CF-'%I1f\n", functionName,eff;0.0);
for (i = 0; i < index ] Num; i++)

fromPosList = listGetAt  {nukeTraceList,index 1 [i),&listError);

forintf  (stderr,"\1%.41", fromPosList->signal);

}
fprintf (stderr,"\n");
Hendif
index = 0;
for (i = 0; i < index ] Num; i++)

for G =0; j < indexI Num; j+)

condensedMatrix{i){j} = M[index![i})[index I (j1};
#if DUMP_INFO
fprintf  (stderr,"%.4}" condensedMatrix[i}[j]);
H#endif
. )
#f DUMP_INFO
fprintf  (stderr,"\n");
flendif
}

safeFree (fractionAtEachFlow);
#if USE_DELTA_BUFFER
safeFree (deltaFractionAtEachFlow);

#endif’
safeFree (index | Flows);
safeFree (index2Flows);

if (M)
{
for (i = 0; i < numNukeFlows; i+t)
safeFree (fM[i]);

)
safeFree (fM);
}

traceQut (functionName, traceLevel);
retumn;

}

[0189]  VIEHANIFEFIE R 3 -

[0190]

[0191]

cafieCorrectOneNukeTraceFastCarryForwardOnly
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[0192]

,*“'.UQ*O***‘##*#“#‘*##tt.‘*‘#ﬁi‘i"‘*#‘#tﬁ*i‘#‘*#‘v‘#*‘##*#t&t**’t##ttt#'#‘t
L1

** Function Name: caficCorrectOneNukeTraceFastTMC2

L 2]
.

(14
WEACEERNEERELIERERIQFUYNERISAPESAR BB AN BRI SR RB A BB BR UG I A RSO F R DB P ISR IR RO O NG

** Description:

o

**  This function reads in a nuke pyrogram information list and perform
* CAFIE Correction to it.

"

LA T s AR I T R R L T ey T L T L P T T T Y T
v

** Inputs:

v none

»

** Outputs:

**  ermror - emmor value

TS

** InpuV/Outputs:

»» nukeTracelist - binary well trace list
¥

** Returns:

e none
LEJ
AT E AL LRI AT ARt T E I R e e L R A e e L R A R T T LA L L L s e T LT Y]

/‘tt‘t#t#‘*i*“#i‘i’i‘*tlt""‘***‘#ttt##t#‘t*t##*$t*******‘**'**#*it#*ﬁ****.*t
o

¢+ Includes )
- '

R R L R A LI L A AT A A LR R A R I I D e P A A S DAL R P P T Y]
#include <caficCommons h>

#define TEST 0

AR AL AL AL e L T L L A L S L L A L e S L L e A e A L L I T T L 2 T
-

** Function Declarations
L X
'#00#.#*0##0###!0“."0##‘0'#'“*#‘OttttU‘&*##t.tt“ttt#m#ttttt*t.tttt*#ttﬁtti/

/tttlttt!#'*##t!ttt‘lfavv'v‘lll"ltvtvt#!tm!*-t-vtttttmun.wpa‘.t'mv. (T I I T T I P YR

»e

** Global Declarations
P
*li‘**t*'##"“"“.l'tiit#t*‘*#***“‘#*’i*t‘###'***#*O‘**‘*'*0***#**'**'!*'*#’

extern FILE *errorQut;
/#‘**#*t#*‘i.#‘t#i**m**##&t##*#*‘**O#**#*#O##‘tt‘*t#***#ﬁt#*'ttQ#*ttt*‘*###'*it

*5
** Entry Point
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[0193]

(L]
't'vvt"v'*’t!!##‘##!Q#!'UV.'!!"’v'v&ttitttt'.l'.‘#.*"’"**tt‘t*t*.‘t*.t*“'““/

double cafieComrectOneNukeTraceFastTMC2 (struct listTracking *nukeTraceList,
int *error)

/‘tt‘t**t‘&b*t‘#‘*"*‘***.i“*ti*“#t‘*tt“‘#‘**’#‘*#‘*t*ﬂ#iv‘ﬁ#ﬁt."t.'*it*t*‘
e
** Variable declarations
»
.tt't‘**4#‘.#“"*t‘0#“"##‘"‘*‘t"“ﬁ"‘.*"“’ﬁ*’V&“‘..O#*“‘#"0*.‘0‘0*‘/
static char functionName(] = "cafieCorrectOneNukeTraceFastTMC2";
static int traceLevel = TRACE_LEVEL_S;

int i;

int j;

int listCnt;

int index;

int listError;

int numFlows;

int numCallables;

int pumPositives = 0;
int *indx = NULL;

double effMax = 0.999;
double effMin = 0.990;
double newVal;

double bestEff;

double eff;

double efficiencyUsed = 1.0;
double sum;

double carryOver;
doublc lambda;

double maxD;

double maxQ;

double numPositiveD;
double d;

double *nukeSignals = NULL;

double *superDirtySignals = NULL;

double *newSuperDirtySignals = NULL;
double *tempDubP;

double *x = NULL;

double *b = NULL;

double **condensedMatnx = NULL;
double **nonLuCondensedMatrix = NULL;

int *positives = NULL;
int *callables = NULL;

struct wellInfo *weltInfo;

P A L L L T T AU
1]

**+ Begin Executable Code
””

#t#"‘#‘mv##"*t##**’*‘#*t###‘*""l!‘*'#t*!t‘t**'.*'#ti##‘#"*“*“1"‘.3't‘&/
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[0194]

traceln (functionName, wacelevel);

FAd
4 Assume we will be ok
*/
*error = ANALYSIS_OK;
*
A Build the transition matrix. Set the carryOver parameter to zero
A and vse the effMax
*/
buildTransitionMatrixIEOnly (nukeTraceList,
effMax,
&numPositives,
&positives,
&numCallables,
&callables,
&condensedMatrix);
numFlows = listGetCount (nukeTraceList, &listErrar);
/‘
i if there're not enough number (1/4 of total flows) of positives,
hdd we won't do anything
*/
if (numCallables <= 0.25 * numFlows)
{
goto bye;
)
/’
i Populate it and hold a copy in an array
*/

nukeSignals = safeMalloc (numPositives * sizeof (double));

for (i = 0; i < numPositives; i++)

{
wellinfo = listGetAt (nukeTraceList,positives(i], &listError);
if (listError != LIST_OK)
{

nukeList.\n",

fprintf (errorOut,
"%s - Brror getting %d-th wellInfo from
functionName,
i);
*ervor = listErroy;
goto bye;
}
nukeSignals[i] = welllnfo->signal;
}
f*
hid Allocate space for a copy of nuke signals
*/

b = safeMalloc (numPositives * sizeof (double));

superDirntySignals = safeMalloc (numPositives * sizeof (double));
newSuperDirtySignals = safeMalloc (numPositives * sizeof (double));
for (i = 0; i < numPositives; i++)
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[0195]

{
superDirtySignals{i} = b{i] = nukeSignals(i);
}
[#
e Allocate space for these arrays to be used for solving linear
b equations
*/

indx = safeMalloc (numPositives * sizeof (int));

x = safeMalloc (numPositives * sizeof (double));
nonLuCondensedMatrix = safeMalloc (numPositives * sizeof (double *));
for (i = 0; i <numPositives; i++)

{
nonLuCondensedMatrix[i] = safeMalloc (numPositives * sizeof (dov
for (.= 0; j < numPositives; j+t)
nonLuCondenscdMatrix[i}[j] = condensedMatrix[i]{j1;
} .
}
,#
e We will solve a lineor system of form: AX=B, where A will be u,
s X will be the solution vector, and B is initially nukeSignals,
b afterwards, it will store the solution vector.
v/

#if DO_LU_DECOMPOSITION

if (!luDecomposition (condensedMatrix, numPositives, indx, &d))

*error = ERR_CAFIE_NON_INVERTABLE_MATRIX;

goto bye;
#endif
/‘
s Main trunk of the Condensed Matrix Algorithm below is a loop
A process to search for the best extension efficiency parameter
»/
bestEff = 0.0;
for (eff = effMax; eff >= effMin; eff == 0.001)
{ »
** Apply the matrix transform
¥/
luBackSubstitution (condensedMatrix, numPositives, indx, b);
P
** Also create the new, dirtier pyrogram
» -
for (i = 0; i < numPositives; i++)
\ .
newVal = 0,0;
for j = 0; j < numPositives; j++)
{
newVal = nonLuCondensedMatrix[i]{j] *
superDirtySignals[j);

38



CN 101390101 B

w B B 36,45 T

[0196]

newSuperDirtySignais[i) = newVal;
}

/#

** Swap the pointers

*/

tempDubP = newSuperDirtySignals;
newSuperDirtySignals = superDirtySignals;
superDirtySignals = tempDubP;

/*

*+ See if we have any negative values. This is the indicator that we
** have corrected enough.

*/

numPositiveD = 0;

for (i = 0; i < numPositives; i++)

if (b(i] <0.0)
{
numPositiveD++;
break;
}
}
/t

** If we have a positive count then it is time to jump into the actual
** correction phase
*/
if (numPositiveD > 0)
{
maxD = fabs (b[0] - nukeSignals{0});
for (i = 1; i < numPositives; i+)
{
if (maxD < fabs (bi] - nukeSignals[i]))’
{

}

maxD = fabs (b[i] - nukeSignals[i]);
)
maxQ = fabs (superDirtySignals{0] - nukeSignals[0));
for (i = 1; i < numPositives; i++)

{
newVal = fabs (superDirtySignals[i] - nukeSignalsli]);
if (maxQ < newVal)
maxQ = newVal;
}
)

Jambda = 0.8 * maxQ / maxD;
if (Jambda > 1.0)

lambda = 1.0,
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/¢

g Construct the new nuke signals from solution
*/

for (i = 0; i < numPositives; i++)

x[i] = nukeSignals{i) + lambda * (b{i] - nukeSignalsi]);

/0
** Corrected signals
*/
wukeSignals[i] = x{i};
}
/#
A We found the best efficiency, won't try more stages
*/
efficiencyUsed = bestEff = eff;
break;
}
)
I*
Al If we didn't find the best efficiency, we won't alter nuke trace
*/
if (bestEff == 0.0)
{
goto bye;
}
l*
** Now make the change official in the original nuke trace
*/

for ¢ = 0; 1 < numPositives; i++)

wellInfo = listGetAt (nukeTraceList, positi ves(i], &listError);
if (listError !=LIST_OK)

fprintf (errorOut,
"%s - Evror getting %d-th welllnfo from
positiveTraceList.\n", :
functionName,
i
*ervor = listError;
goto bye;

}
#f DO_CORRECTION
wellinfo->signal = nukeSignals{i};
if (wellinfo->signal < 0.0)
{

wellinfo->signal = 0.0;

#endif
}

bye:
/O

[0197]
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[0198] THENFETFTE B 4 ;cafieCorrectOneNukeTraceFastTMC2

[0199]

hid Free up space
»/
if (positives)
safeFree (positives);
gf (callables)
safeFree (callables);
i} f (nukeSignals)
safeFree (nukeSignals);
gf (superDirtySignals)
safeFree (superDirtySignals);
i)f (newSuperDirtySignals)

- safeFree (newSuperDirtySignals);

i}f(indx)
safeFree (indx);
i}f (b)
safeFree (b);
i)f (x)
) safeFree (x);

for (i = 0; i < numPositives; i++)

if (condensedMatrix && condensedMatrix[i})
safeFree (condensedMatrix[i});
}
if (nonLuCondensedMatrix && nonLuCondensedMatrix{i])

safeFree (nonLuCondensedMatrix[i));

}
if (condensedMatrix)

safeFree (condensedMatrix);
if (nonLuCondensedMatrix)

safeFree (nonLuCondensedMatrix);

traceOut (functionName, traceLevel);

retum (efficiencyUsed);
}
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[0200]

/.ﬁ*'tt"t‘b#t#‘00*‘1.##*#’0‘*0#*'"‘t“#*#*‘*‘O#tt‘*.!"'#.ﬁ‘ﬁV#Vi‘!*""'t..‘

*e

** Function Name: cafieCorrectOneNukeTraceFastTMC2

e
(1]

L1
e e T T T 2 T L L LA TS P TR IR T R T RSN DA LR AL R AL S 2R AL R A0 A ddd i i il dddldd

** Description:

*h

**  This function reads in a nuke pyrogram information list and perform
- CAFIE Correction 1o it.

o :

0#**#0#***#0**“‘“#i**#it#i*i‘b***‘*#t*‘##**#*ti#*i##0***“#*'td“‘i**#“‘!.#‘
-

¥* Inputs:

b none

*»

** Qutputs:

¥ error - ervor value

e

** Input/Outputs:

i nukeTraceList - binary well frace list
..

** Retums:

i none
™
**O*'#’*"#.*"*'#'*****"*’*"*.#‘V"*"*****.***".#.“.*“**‘0**“**“*“"ﬁ

/#*&#*t#?”{***’**#**‘*0‘#.*1"'&*&**‘*****#*‘***ﬁ‘*.**0*0"*‘*"*’**‘#*‘.‘0**'
L 2] v

** Includes

- . .
D*‘QO*O‘Q‘#“Q*O.#Q*"*.#“.*"#“**‘**‘*#****#0‘*#*"“*0‘*0‘*#***‘*.‘.*Q*"#/

#include <cafieCommons.h>

#define TEST 0

[ERRERF SRR RN RS RSNSOI ERRRR RS EENREA T T ORRRTRTR IR IIR RS RN R D 44D
. :

.

** Function Declarations .
L]

Pt T T L e e P PR PR L DRSPS R RS DR S R L R LA A4 A d Al b Addd i iddntlld

/*#t#t*tittttttt‘tttﬁt‘ii*iil#*it*‘*ﬁt*‘#i#**#*t*##***“i‘ti###*#"#0‘#*#‘#&‘#0
L A4

*¥ Global Declarations
L 2]

PP R T L e e T T A L A L L L R L T L]
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[0201]

extern FILE *errorQut;
/"i.‘**""‘.“‘.‘#""i!.t'tit..#‘*lttt'llt.t‘b##*i*#“t‘ittlt*i&“*“tt"’it

»
** Entry Point

e

I T T T TR T T T R R T R T P R P PR P P e R R T LT P PR A L L PR )

double cafieCorrectOneNukeTraceFastTMC2 (struct Jist Tracking *nukeTraceList,
int *ervor)

/0##**00##*'0‘&*#’t*‘*#*"0##‘##**O**t#*t*'#**#‘***#'*t*"*#.t#‘#t*’**'#Vtvw’.§
e

** Vanable declarations

e
"‘t#t‘#“tt#‘#t#ttt##**i#v#“*i*#b‘0#**#*0*it#6*#**‘6*“&‘#”“‘#""t‘.'tt#‘/

static char functionName{] = "cafieCorrectOneNukeTraceFastTMC2";
static int traceLevel ~ =TRACE_LEVEL_8;

inti;

intj;

int listCnt;

int index;

int listError;

int numFlows;

int numCallables;
int numPositives = 0;
int *indx = NULL;

double effMax = 0,999;
double effMin = 0,990;
double newVal;

double bestEff;

double cff;

double cfficiencyUsed = 1.0;
double sum;

double carryOver;
double lambda;

double maxD;

double maxQ;

double numPositiveD;
double d;

double *nukeSignals = NULL;

double *superDirtySignals = NULL;

double *newSuperDirtySignals = NULL;
double *tempDubP;

double *x = NULL;

double *b = NULL;

double **condensedMatrix = NULL;
double **nonLuCondensedMatrix = NULL;

int *positives = NULL;
int *callables = NULL;

struct wellinfo *welllnfo;

/**t!’*#‘#'0"*!*0‘#“*4"'#4'#"“‘%"t#*"““!#i‘t’!*“‘!‘#“0*#***00*0“**'
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[0202]

-

** Begin Executable Code
)

PAEEIBREI PRSP P RO ERIPP ST O PRI RE DN P EE IR RG ORI ERRAGHp '#"#**#‘Wb*’t#t*tt"}
traceln (functionName, traceLevel);

/‘
v Assume we will be ok
¥/
*ervor = ANALYSIS_OK;
/.
b Build the transition matrix. Set the carryOver parameter to zero
e and use the effMax
./
buildTransitionMatrixIEOnly (nukeTraceList,

effMax,

&numPositives,

&positives,

&numCallables,

&callables,

&condenscdMatrix);
numFlows = histGetCount (nukeTraceList, &listError);
/#
e If there're not enough number (1/4 of total flows) of positives,
b we won't do anything
*/
if (numCallables <= 0.25 * numFlows)
{

goto bye;

}
/!
e Populate it and hold a copy in an array
v/

nukeSignals = safeMalloc (numPositives * sizeof (double));

for (i = 0; i < numPositives; i++)

{
wellinfo = listGetAt (nukeTraceList,positives{i], &listError);
if (listError != LIST_OK)
{

fprintf (errorOut,
"%s - Error getting %d-th wellinfo from
nukeList.\n",

functionName,
i\
*error = listErvor;
goto bye;
nukeSignals[i] = wellinfo->signal;
}
/.
b Allocate space for a copy of nuke signals '
¢/
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[0203]

b = safeMalloc (numPositives * sizeof (double));

superDirtySignals = safeMalloc (numPositives * sizcof (double));
newSuperDirtySignals = safeMalloc (numPositives * sizeof (double));
for (i = 0; i < numPositives; iH+t)

{
superDirtySignals[i] = b[i] = nukeSignals(i};
}
Ic
b Allocate space for these arrays to be used for solving linear
i equations
*/

indx = safeMalloc (numPositives * sizeof (int));

x = safeMalloc (numPositives * sizeof (double));
nonLuCondensedMatrix = safeMalloc (numPositives * sizeof (double *));
for (1 = 0; i < numPositives; i++)

{ .
nonLuCondensedMatrix(i] = safeMalloc (numPositives * sizeof (double));
for () = 0; j < numPositives; j++)
{
nonLuCondensedMatrix[i][j] = condensedMatrix[i}{j};
)
}
j‘
A We will solve a linear system of form: AX=B, where A will be u,
hd X will be the solution vector, and B is initially nukeSignals,
A afterwards, it will store the solution vector,
¥/

#if DO_LU_DECOMPOSITION

Hendif

if (!luDecomposition (condensedMatrix, numPositives, indx, &d))

{ .
*error = ERR_CAFIE_NON_INVERTABLE_MATRIX;

goto bye;
/*
v Main trunk of the Condensed Matrix Algorithm below is a loop
A process to search for the best extension efficiency parameter
*/
bestEff = 0.0;
for (eff = effMax; eff >= effMin; eff -= 0.001)
{
/-i
** Apply the matrix transform
*/
luBackSubstitution (condensedMatrix, numPositives, indx, b);
/*
*# Also create the new, dirtier pyrogram
*/
for (i = 0; i < numPositives; i++)
{

newVal = 0.0;
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for j =0; j < numPositives; j++)
{ J

newVal += nonLuCondensedMatrix[i)(;] *

superDirtySignals{j);

[0204]

newSuperDirtySignals[i] = newVal;
}

/‘

*% Swap the pointers

*/

tempDubP = newSuperDirtySignals;
newSuperDirtySignals = superDirtySignals;
superDirtySignals = tempDubP;

Y id

** See if we have any negative values, This is the indicator that we
*» have corrected enough,

*/

numPositiveD = 0;

for (i = 0; i < numPositives; i++)

if (bli] < 0.0)

{ .
numPositiveD++;
break;

}

)
/‘

** |f we have a positive count then it is time to jump into the actual
** correction phase

*

if (numPositiveD > 0)

{ maxD = fabs (b[0] - nukeSignals[0]);
for (i = |; i < numPositives; i++)
if (maxD < fabs (b[i] - nukeSignals[i]))
{ wmaxD = fabs (b[i] - nukeSignals{i));
}

maxQ = fabs (superDirtySignals[0] - nukeSi gnals[O]);
for (i = 1; 1 <numPositives; i++)

{
newVal = fabs (superDirtySignals[i} - nukeSignals[i]);
if (maxQ < newVal)
{
maxQ = newVal;
)
}

lambda = 0.8 * maxQ / maxD;
if (lambda > 1.0)
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[0205]

lambda = 1.0;
}
/#
g Construct the new nuke sigpals from solution
*/

for (i = 0; i < numPositives; i++)

{
x[i] = nukeSignals{i] + lambda * (b(i] - nukeSignals{i));

/t
i Corrected signals
*/
nukeSignals[i] = x[1];
}
"
b We found the best efficiency, won't try more stages
*/
efficiencyUsed = bestEff = eff;
break;
}
}
/*
. If we didn't find the best efficiency, we won't alter nuke trace
*/
if (bestEff = 0.0)
{
goto bye;
}
/*
g Now make the change official in the original nuke trace
*/

for (i = 0; i < numPositives; i++)

wellnfo = JistGetAt (nukeTraceList, positives[i], &listError);
if (listEvvor != LIST_OK)
{ .
fprintf (errorOut,
"%s - Error getting %d-th welllnfo from

positiveTraceList.\n",

functionName,
i

*error = listErvor;

goto bye;

}
#if DO_CORRECTION

#Hendif

wellInfo->signal = nukeSignals(i);
f (welllnfo->signal < 0.0)

wellinfo->signal = 0.0;
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bye:

[0206]

}

/*

re Free up space
*/

if (positives)

{

safeFree (positives);
i}f (callables)
safcFree (callables);
i}f (nukeSignals)
{ safeFree (nukeSignals);
i}f‘ (supcrDirtySignals)
{ safeFree (superDirtySignals);
i) f (newSuperDirtySignals)

safeFree (newSuperDirtySignals);

}
if (indx) .
{
safeFree (indx);
)
if (b)
{
safeFree (b);
}
if (x)
{
safeFree (x);
}

for (i = 0; i < numPositives; i-++)

if (condensedMatrix && condensedMatrix(i})
safeFree (condensedMatrix[i]);

}
if (nonLuCondensedMatrix && nonLuCondensedMatrix{i])

{
safeFree (nonLuCondensedMatnix[i]);
3
}
if (condensedMatrix)

safeFree (condensedMatrix);

if (nonLuCondensedMatrix)

safeFree (nonLuCondensedMainix),

}

traceOut (functionName, traceLevel);

retum (cfficiencyUsed);
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