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Design and implementation of adaptive mimic voting
device oriented to persistent connection
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Abstract: Aiming at the problem that the current mimic voting usually adopts the mechanism of voting and forwarding
after collecting all the transmission data in the connection, which has heavy overhead the application scenarios of the
HTTP 1.1 protocol with the form of the persistent connection and the chunked transfer encoding, an adaptive mimic vot-
ing device was designed and implemented, where the chunked transfer encoded packets from heterogeneous redundant
executives were voted and then released in the order as a sliding window during the voting device receives packets in the
persist connections. By analyzing the characteristics of the chunked transfer encoded packets of the sliding window vot-
ing, a voting algorithm selection strategy set was constructed to maintain the voting accuracy, and an adaptive voting
window control strategy based on the inventory model was proposed to provide the best segmentation scheme for the
chunked transfer encoded packets to be voted. The experimental results based on the prototype system show that the
adaptive mimic voting device reduces the memory overhead and improves the mimic voting efficiency with acceptable
voting accuracy.
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I, RO 208> SRR & (8, B
&UMH):{&UM)+A“VieUmLVke[Lmﬂ
’ R(t,,)mod&,é(z, ) =1
NT A AR A B o BRSO 4
BT, K BT 4 AR ST BIIA 3R Ve 38 R I e 4%
Fe A8, BN T =ittt 0t ) F
o <t (Vii, €[l,n],Vk e[Lm"],Vk, €[l,m"]) -

i,

RN A T] 7 AR IS W TE] (VWP, vote wait
period) FJAAIE A IR YAt i 3 1] (VBP, vote busy
period) [RIAEI AP 5o —> VWP 1IN [A] 8] Fg
AIRRA

(6)

%:h&—gﬁ| (7
B, ¢, ) =9,,) =1, ¢, M, LR 2 A
WERRIZ, BV, e, 0t ,) #,)=0, FE
= VWP B A T R

Cw = Z Z (ti,k+1 _ti,k )Ri (ti,k) (8)

iellnlty g <t k<t 1

WA VWP Mt TR, R KR & 1

min (R (1,
¢

RPN AL, il Q= KRR

KEBE5E B A VBP, o2 g AR B ) R [ 315 6 7T
KQ)HHEAE, Fit, &4 VBP 5 HN %0
A
=1, +QT(/1¢§»§;,§»§) ©)
RS Gl OY A S # N E |
C =Y Y (Rt )-rE)r(A5 658 (10)

ie[1,n] re[1,Q]
BRI Z ¢, W RE 2T~ —4 VBP [IFFLRET %I
to MITEDL, RE—A> VBP JHFER K. i
TP, T —A VBP FEZ 41—/ VBP 4
WA BTG, DLt d. Kk, #haale)hRiksk
PR BB I (k) =0, V1, <1, .

HF LT, HFW AT RN A
C,= > C,+ Y C, (11)

t; < max ;) 1, <= max
ki 2k

DA _E SRR AT I B AR S35 0 L A S B2 4 n 5
22 fme Horb, JBIR )R IR 3) AWM R
SR 4)~BIR 20) A HRARYE B AT AR K BT

A5 53 BRAR ST 1 1) 3K P 2] FEHE K B T BRI AR
A BRI 2 R [R) I 7E B — AN Bl S ik
B ZIFUR AL B, A48 A — A IRF ] 5] B 14 55 AR5 A7 D2 i
KC,HE CPER 6)~BI% &) MR MHTH %15 |
—/ VBP ISR R 06 R — N Pk S
B R g (i, k) CPER 9~ 88 1), K
0 21T 2 A AT R 1) 2 PR A RS TR
RAFW A GEIR 12)~P88 16)) DA KR 5 584
B Z15 249700 VBP 45N ZIK G R, DAER T —
S EEE R AL CEIR 17)~P 5 19).

BiE2 iHRAA AR

BN Lo, iellnlkellm']g, e Z,&

mH C,

1)function CalCost ( HU» )},f)

2) W C, = 0it,,, =0;R =0,¢(i,k)=0

3 W oe, B oL, o, =t,

4) foreach ¢, in ['do

5) tcurr :ti,k;Ri+ :li,k;

6) if FTHERBEZT 2D do

7) Cw = Z Ri (tcurr - tprev ) //1;&*)352%(8)
ie[l,n]

8) end if

9) if 7, <t do

10) #(i, k) = 0; continue;

1) end if

12) if Vie[lLn]l,R =¢ do

13) i, =ik, =k;¢(,,k,)=1;

14) HRAE () FI X (10) 73 T 5H e, F C,

15) R =R mod¢;

16) else

17) t,=t,,;90,k)=0;

18) end if

19) tprev = tv’ CQ += Cw + CL’

20) end for
21) return C,

22)end function
42 ETHEIMEREYBIENFRRE OITH R
IR R R L B R A C, B/ R
WEE .
Ezn?4qgﬁ<§< >, (12)

ke[l,m']
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H1 T 201 2) Hr b ) R ) R B AR 2 RS 4 B
SCHIRFIER ¢, AREREAME R /- B i B2
Mo, MBI R Y, fESbR RGBT B
RAEHESTT AW E . Bk, ASCETRAR
PR R T IHEEE T 2 (g, V) — & 5 BIAHIR
RHIE SRR Ut U NA A U R, BB S A
PR RRFIE = & T AN ST RIS AR

SR A T T 1Y) R AR R U B 1) 4 B
SCIEHR R AL o, RIS & 1 3 PR T BN BT
RAER A N, BRI DRI ER 1 T 8%
RHE, MIEHEHL & B EIZAHE, Mg
FORMZFE T R ER RS D IR N B R U
KERIg G . AR SRR IRE, A SO R
B OR AR R R E . T LR, A
P T AR AR 1) B 3G SR R s e, A
Mot RN EE 3 fom. Hodr, PR g iR
TAEHDE R I, IR DR BRI E O
SRR AP AR R AE 1 7 S0 e % AR EN
HIARRERRE D CEE 3); ENEBE
KEESRBOZIRRAE T R AR e 1 I HAR N
FERE DRI EE T CPIR 5)~PIE 15).

Bk 3 AT E &R R ]
AP

BN {1}, i€

mE &

mean Z L, J

ie[l,n] kelto ]

mean t
i€[l,n] ( Z kj

ke[l,m']

[(,n],ke[l,m'],g, €Z

=——m=

2)if find
3) &1

4) else
5) EOM Y g ZFAMAMKE

kel[l,m']

,,V) in I do
gh V)

(
(

6) T7=100,1=0.05
7) while 7>0.001 do

8 o 4__§-ngérnfan(;$§;]lk]rand( L)
9)  AE=CalCost({(t,.l;)}.¢") -
CalCost({(t,k,llk )} Ej)

10) if AE<OQor exp [-A_;Ej > rand(o, 1) then

11) g« ¢

12)  endif

13) T«T-aT

14) end while

15) & =&,1(,, ) «¢

16)end if
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AR SCHET Nginx SEH E T RAELAS 7 U 35 1 S 78
RY. %, AT Nginx BT R A B HIT
K HTTP i 3R 43 e, B2 - o A& 1 HTTP
VRIS, HELAE S AR B Ml 55 32 48 ok & i) 1
HTTP 13K R4 G A TURPUAT . ik, 4
SXoF S A T AR A T A T o R A M e HE 1) HHTTP i
IR A3 B ST, AR SCAE S I e AR e e 1 % R R
2 RAFRHEINF | RAFAE R BA 1/ B S, B,
AR S S IR 2 e B 1R A W R O O B R
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B A 1t 77 2USE I R S B AR I R sk B ) 2y o B
S s A SRR R FH I 72 119 38 R SRV 1) S B o 45 5 B
SRR PR Y, R Pk R g dE I
Nginx ¥ 38 I 8 R R 16 & PGS HAE

F1, BEm R =% P . BAh, AT ARIESRE T Nginx
LA RN BSERF A IE B = TR E I, A3
X} Nginx IERE BHLEG 1552350

52 SWEE

TSR RS LA E 5 kA AR 5%
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K55 () S IR ARCER AR Ay 3 I 0L 36 e 4 1 S 0
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J2 15 H A BT 1R v . B AE 2 LR A N A7 o5
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Fri b, {8 F Apache Benchmark il 5 T E il 45
RARIFAEANF IR 7T (e B iEFA 7Rt & . 7E
Web [l 55 25 L B 64 B 1%/ DL B2 , {8 Apache
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4000, 5000 45 Web lx55 R4t & i% 100 000 >k
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BVW. IMAVW. #R¥& Apache Benchmark 4= i )3l
AR, 1A S G RO PR AR 3 AN B 11
A 12 Fros, ek g i i &R AR
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0 . . .
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Fh#a#h. CAC FIXFT UM [ ik, HEEE
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(e RE I € 5 d I R Ae B T rT 48 UML CAC.
BVW. IMAVW [ Bt A 5256 20 (1) - 35 i [ B 48 53
78 59.8 ms. 112.8 ms+ 72.5 ms+ 67.9 ms, Ui BVW
FIMAVW TEAFRIIRSS T F 5] KIEFICIIES &
GBI AE,  HASCHR T IMAVW RCER 80T
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AR SS H 70T X S 3R v 88 (1 F3 ik 23 1y
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