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"OyO|t V}=tv 'CU= Q}eDt

u=tRsy \rDNt OQ@y=Q C} Rt "CU= xOw@ QDy@ |O=yvW}B OQ@y=Q x@ C@Uv xQ}NP =}
C=a]k O=OaD Qo = 'TB "CU= I}�wU R= QDtm |xO=iDU= '\rDNt OQ@y=Q x@ C@Uv
nv}J}�wU sDU}U R= O=} R |xO=iDU= x@ R=}v xH}Dv QO w OW=@ O=} R sDU}U Q} R
xm =Hu; R= "CW=O Oy=wN R}v \rDNt OQ@y=Q R= |QDy@ OQmrta O}OH OQ@y=Q 'OW=@
QFm =OL xm Ov=xOQm ZQi u=v}t]= C}r@=k X}YND |xr�Ut QO wor= p�=Ut QDW}@
CU= xOW |UQQ@ Cr=L u}ty R}v xr=kt u}= QO 'OvW=@ sDU}U Q} R l} QO xa]k 5
xQ}NP w p=ai |DvU |=yOQ@y=Q R= \}=QW QDW}@ QO O}OH OQ@y=Q xm OW xO=O u=Wv w
'=aOt u}= Oy=W "CU= l}ORv \rDNt OQ@y=Q OQmrta x@ Q=}U@ w Ovm|t pta QDy@

"CU= OQ@y=Q wO u}= u=v}t]= C}r@=k Q}O=kt QO lOv= Q=}U@ hqDN=
w p=ai |=yOQ@y=Q =@ xU}=kt QO |O=yvW}B OQ@y=Q |QDQ@ uO=O u=Wv Qw_vt x@
sDU}U Q} R u}= QO "OW xDiQo Q_v QO R}v xa]k Q=yJ =@ Qo}O sDU}U Q} R l} 'xQ}NP
"OQm xO=iDU= u=tRsy - \rDNt OQ@y=Q R= u=wD|t Cr=L l} QO =yvD |rm Qw] x@
R}v xQ}NP C=a]k O=OaD w wO p=ai C=a]k O=OaD xm ODi=|t j=iD= |v=tR Cr=L u}=
G}=Dv 5 pwOH "OyO|t u=Wv =Q Cr=L u}= �? CtUk� 1 pmW "OW=@ OOa wO
'u=tRsy - \rDNt |=yOQ@y=Q R= xO=iDU= =@ sDU}U Q} R u=v}t]=C}r@=k u}@ |xU}=kt
u=Wv =Q |O=yvW}B OQ@y=Q |QDQ@ nvQ OQR |=yxv=N "OyO|t u=Wv =Q p=ai w 'xQ}NP

"CU= xOW xO=O u=Wv pwOH QO SM |Q=YDN= Ctqa =@ xm OyO|t

"I}�wU w xa]k u=v}t]= C}r@=k hrDNt |=yCr=L QO hrDNt |=yOQ@y=Q R= xO=iDU= =@ xa]k GvB =@ sDU}U R} Q u=v}t]= C}r@=k "6 pwOH
u=v}t]= C}r@=k Q}O=kt CU=Q x@ AJ R= =yOQ@y=Q |QDQ@ ?}DQD pwrU

0 980584 0 979996 0 972904 0 968293 0 951323
S M1 SM2 M2 SM3 SM1 M3 A h110 949853 0 931731 0 831930

0 990841 0 988540 0 988476 0 98749 0 980749
M1 SM2 S M2 SM3 SM1 M3 A h210 979309 0 972236 0 92224

0 995532 0 995318 0 994963 0 992970 0 992378
M1 M2 SM2 SM3 S SM1 M3 A h310 991720 0 989931 0 96875

0 998398 0 997759 0 997732 0 997706 0 996953
M2 M1 SM3 SM2 M3 SM1 S A h410 996772 0 994724 0 989760

0 999109 0 998792 0 998484 0 998445 0 998426
M2 SM3 M3 SM2 M1 SM1 S A h510 994747 0 995619 0 994747

0 999528 0 999392 0 999314 0 998957 0 998919
M2 SM3 M3 SM2 M1 SM1 A S h610 998762 0 99757 0 996405

0 952873 0 95259 0 951664 0 939431 0 935573
M1 M2 SM2 SM3 S SM1 M3 A h120 932081 0 924788 0 83193

0 977664 0 97320 0 972800 0 972062 0 968121
M2 SM2 SM3 M1 M3 SM1 S A h220 965600 0 953277 0 92224

0 98716 0 988204 0 987812 0 984506 0 983202
M2 SM3 M3 SM2 M1 SM1 A S h320 981954 0 96875 0 965358
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u=v}t]= C}r@=k Q}O=kt CU=Q x@ AJ R= =yOQ@y=Q |QDQ@ ?}DQD pwrU
0 996042 0 995588 0 995237 0 991122 0 990437

M3 M2 SM3 SM2 SM1 M1 A S h420 990262 0 98976 0 97463

0 997939 0 997247 0 997108 0 994747 0 993439
M3 M2 SM3 A SM2 SM1 M1 S h520 993127 0 992821 0 978624

0 999015 0 998368 0 998326 0 99757 0 995300
M3 M2 SM3 A SM2 M1 S h620 995176 0 994893 0 982296

0 933337 0 925414 0 924566 0 920102 0 916110
M2 SM2 SM3 M1 M3 SM1 S A h130 909866 0 882038 0 83193

0 965562 0 962978 0 962863 0 954173 0 949213
M2 M3 SM3 SM2 M1 SM1 A S h230 948463 0 92224 0 910974

0 985164 0 982800 0 982246 0 971502 0 969746
M3 M2 SM3 SM2 SM1 A M1 S h330 96875 0 968108 0 932594

0 994903 0 992120 0 992109 0 98976 0 982917
M3 SM3 M2 A SM2 SM1 M1 S h430 982520 0 981035 0 950089

0 997258 0 995004 0 994939 0 994747 0 987195
M3 SM3 M2 S SM2 SM1 M1 S h530 987041 0 985906 0 957785

0 998640 0 99757 0 996993 0 996930 0 990737
M3 A SM3 M2 SM2 SM1 M1 S h630 990693 0 989915 0 964940

|Q}oxH}Dv "7
G}=Q Q=}U@ VwQ l} O=R=t C=a]k R= xO=iDU= 'u=v}t]= C}r@=k |R=Uxv}y@ EL@ QO
|xwLv �sDU}U =}� sDU}U Q} R l} QO O=R=t C=a]k R= xO=iDU= u=tR QO "CU=
xDN=vW O=R=t C=a]k OQ@y=Q u=wva =@ xm CU= C}ty= R�=L O=R=t C=a]k R= xO=iDU=
xDiQo Q_v QO O=R=t C=a]k |=Q@ xQ}NP w p=ai OQ@y=Q wO |DvU Qw] x@ "OwW|t
|OQmrta xmCU= xOW x�=Q=\rDNt OQ@y=Q u=wva =@ |O}OH OQ@y=Q|oR=D x@ "OwW|t
OQ@y=Q l} xr=kt u}= QO "CU= xDW=O |DvU |=yOQ@y=Q x@ C@Uv QDy@ ?D=Qt x@
OQ@y=Q R= QDs=a |Dr=L xm CU= xOW x�=Q= u=tRsy - \rDNt OQ@y=Q u=wva =@ O}OH
Q@ TBU w CU= xOt; CUO x@ OQ@y=Q u}= |D=@U=Lt pwtQi =OD@= QO "OQ=O \rDNt
hrDNt |=yCr=L QO G}=Dv w xOW |R=UxO=}B xa]k 5 w 4 =@ sDU}U Q} R wO |wQ
|=y?}mQD s=tD QO ,=@} QkD xm OyO|t u=Wv G}=Dv "CU= xOW Q=Qk p}rLD w |UQQ@
=@ xr�Ut |=yCr=L QDW}@ QO w |}xa]k 4 |xr�Ut QO I}�wU w C=a]k hrDNt
w OQ=O xQ}NP w p=ai |=yOQ@y=Q x@ C@Uv |QDy@ OQmrta O}OH OQ@y=Q 'xa]k 5
R}v \rDNt OQ@y=Q hrDNt |=yQ=DN=U x@ C@Uv =yCr=L R= |[a@ QO u}vJty
QO u=v}t]= C}r@=k Ow@y@ p}Uv=DB |O=yvW}B O}OH OQ@y=Q "OQ=O |QDy@ OQmrta
'|D; C=k}kLD |=Q@ =D OwW|t O=yvW}B wQ u}= R= w CU=Q=O =Q hrDNt |=yCr=L
C=a]k X}YND |xr�Ut |xRwL QO wor= p�=Ut |wQ Q@ OQ@y=Q u}= |R=UxO=}B

"I}�wU u=v}t]= C}r@=k QO Q}}eD =@ OQ@y=Q C=Q}}eD "3 pmW
'I}} wU u=v}t]=C}r@=kVy=m =@CU= xOW xO=O u=Wv 3 pmW QO xm Qw] u=ty
R}v �p=ai OQ@y=Q RH x@� Cw=iDt |=yOQ@y=Q R= xO=iDU= =@ sDU}U Q} R u=v}t]= C}r@=k
C}r@=k C=Q}}eD x@ 'x}k@ x@ C@Uv xQ}NP OQ@y=Q u}@ u}= QO "CU= xOQm =O}B Vy=m
CU= xOQm =O}BVy=m |QDW}@CaQU =@ w xO=O u=WvC}U=UL QDW}@I}�wU u=v}t]=
"CU= xOv=t |k=@ Q}}eD uwO@ 'Ovm|tv xO=iDU= I}�wU R= xm p=ai OQ@y=Q hQ] u; R= w
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I}�wU hrDNt |=yw} Q=vU OQmrta |UQQ@ u}=Q@=v@ 'CU= xOw@ I}�wU sDU}U R=
?r=H R}v CU= xOW x�=Q= [7]`HQt QO xJv; Ovv=ty xDUUo w xDUw}B I}�wU uwJty

"Ow@ Oy=wN

(RRAP) O=R=t C=a]k - u=v}t]= C}r@=k X}YND p�=Ut =@ w �RAP� O=R=t
C}r@=k QO C}a]k sOa Cr=L QO hrDNt |=yOQ@y=Q OQmrta |UQQ@ "OwW |UQQ@
Oy=wN xOv}; |=yVywSB |=Q@ C}ty= =@ C=aw[wt R= |m} R}v I}�wU u=v}t]=
QO C=Q}}eD x@ C@Uv hrDNt |=yOQ@y=Q C}U=UL u=R}t Qo}O CQ=@a x@ &Ow@

=yCWwv=B
1. redundancy allocation problem (RAP)
2. redundancy strategy
3. active strategy
4. standby strategy
5. mixed strategy
6. sync-mixed strategy
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