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The objective of this research is to propose the lazy-update replication for
backup site system. Using this replication technigue will improve service efficiency
and allow the system to work continuously even when the server is down due o
accidents, as well as, the physical damages of data. The system can be recovered in
offline mode within time constraints. However, passive replication, which is one of the
most popular technigues, can degrade the performance of the system considerably,
especially in the environment where the backup system is off-site. This research
proposes two new technigques based on lazy-update replication including the
periodic lazy-update replication and the log-replicated lazy-update replication. Our
experimental results indicated that our lazy-update-based replication techniques can

-

out-perform passive replication significantly when being used in backup site system.
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4.2.12 1Aaasusdnauan (Main Server)

1)

5)

syuulfiiFnas ulsadidnii (Windows XP)
@iNe) BUa (Intel Pentiumé4 2.40GHz)
wdaeANan 2.5 Anglusf

wauNsA 1 Gbps

LA3Re ARNAINININUNINENAE

4.2.1.3 \Asaquidnadnsas (Backup Server)

1)

seuuLfiRnng Aulmadinesiaefaeriiuann (Windows Server 2003)
@ig/@uina (Intel Pentium dual-core 2.4GHz)

MdeAINAn 4 Anglusd

WaUNIsA 1 Gbps

\A3a1insl NNTAaATwNL A ne (CAT Telecom Public Co., Ltd)

27

anFalATaTLLLIRUAILAAS UIN 4.1 Tt wiazAses wilvaenamuLnUIsIeiy



28

422 dquqmﬁﬁﬁa (Software)

TunzagaTilsunsnaunnluanudsedl  1HAaINI9tNdauLsnatN1FININL

i(
zt
She

4.2.2.1 mumsiaiauldsunsa (Programming Language)

1) AN1R7197 WA uan N3 kaseTdswns
2) neeamned unimdniunisaeuninguiieya
3) nesniduues Wunsnlddaaziidayalunislduiumeiia

4.2.2.2 Talsunsuusnng (Server Application)

1) BunenalAtuEniaes  Glassfish 1w 2 Wuldsusuizniglunng

ANRDILATAI LI VA NLAZLATAILNANEI A1 T2

4223 gﬁuﬁfaga (Database Application)

' v
= o

1) MysaL dulilsunsudnnisgaudeyangnansslurisegnang tAsadus

dnananuaziAseduianadnsed ivadanisneaiudeyannati
4.2.2.4 paalisunsy (Programming Library)

1) Apache AXIS2 wefii 1.3 Wlulawieuau (SOAP engine) Liannld

N894 181970 M wA LLmasa g

2) MySQL Connector/d iiuaaalilsunsudrnsuniliinisnananldenu

JUIBYAUDN MySQL

3) - Apache Poi iluaaalilsunguinain liinsnanaiaannsntiunndasalu

slwananslisunanasials
4.3 HANNTNAFAL

4.3.1 NM5InUsEANBNINNITTUAITRYATDITTULIATRTNE
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Tusdda 1aansdnlss@ninmnisiudsdiayauesszuiasatng el
a o A 1 % 1 o A Y
aun3ndlATSiiansznuBassyULAsadne lfatinsdaau nelinnsdedianannlugiluuy
famanAdnus (String) Tun1atanluauinsnee)iu fa 1 Byte, 10 Byte, 100 Byte, 1000
Byte Waz 1000 Byte Anuau 1000 Aisseauaianiu naavdedinnanuitlilanqape
FENINLATENGNINY AULATIIUN TN AN UAZLATESLNT N ANANTLLATRUNE 841989 LAY

oy e s pl W
A lun19FudeliayauaratIATaI L UBAIAYIN T8 Fe

aNNImeaaL UseAnsninnisiudedioyaedssutiasetngs suingiATas

1
b a

gnanafuAsasuNdNauan wudiAaIn ki lunisdedioyaiudiu (Start-up latency) aziien
WAL 1.10 AARUNTRATHANLLIUAIAT WInAL 26.32 Mbps T9AN3199 4.2 AZUAAILIAT
d ey . ¥ i = . N . . 4
wan i lunsiuuasdsdianinseudnesesgninauasiAsaulatanan uaz guUnnwd 4.2
wapeAlFiann niaAwanlunig naaaum Usyansninnisiuasdiayavesszuiiasadig

FENINLATENGNINEALLATD I EMAN

F19N 4.2 waninad liiunasdediomnaunpiige seudnamTesgnane fuese

WHaEAn
Message 1 Byte 10 Byte 100 Byte 1000 Byte 10000 Byte
Size
Using Time | 2.199 2521 2199 2.556 8.278
(second)
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Latency Rate (Client to Master)

0.005
0.004 e

0.002

a 20000 40000 60000 80000 100000

Time (Sec)

Message Size (Bit)

—— Lsing Time

1Y A

U7 4.2 uansAilFaannimeae L ilsz@ngnimnisiudsdayatesssuneedny sEndn

U
LAFRNgNINETLLATAN NN AN

daunnImeaeUlss@ninInni9iudedoyane v LLILATaYNE TBINITANFBIENIN

tﬂl [N v o dl [ ° 1 1 dl U (-7 QI v A ! o

iATRdLNINEANLATeWNTNE49e  wudAeaNT I lunnsdadieyaBuAuRAINAL
a aa =l a = 2 1 o dl d‘ d‘ dl 2
43.87NARIUNNUATHANLIUAIAT VAL 0.154 Mbps B4M131991 4.3 azuanainaaannll
Tunsiuuazdsdianainszndng rsasuddnauaniuFsequsanad9e  wazglnni 4.3

wapsAnlEan mMsauanlunig nagaun Uszdnsninnisiudsiiayavasszuiiasadie

FYUINLATAN LN NANTULATRI LN AN 9D

F19799 4.3 wanananf i iunazdedionanaunsinge studnmpsasuddneaniy

B auNneAseq
Message 1 Byte 10 Byte 100 Byte 1000 Byte 10000 Byte
Size
Using  Time | 87.835 117.053 137.656 197.136 1124.798
(second)
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Latency Rate (Master to Backup)
0.6
0.5
0.4 /
0.3 /
0.2 /

0.1 /
0

a 20000 40000 &0000 80000 100000

Time (Sec)

Message Size (Bit)

—— Lsing Time

U7 4.3 uansAilFaannimeae L lsz@ngnimnisiudsdeyatesssuneedng sendng

LATALN U MR N A LILATAI LN 214198
4.3.2 NMFIALIAADLAUAIURISTELUNU

luanudsedl nsuBauiaulss@nin nuesdanasnu azldn1sdinnan

AALALAY  (Response Time) Tunnstlszidin Ingazldnnsnievaes
System.currentTimeMillis 1N1E137197 NIBRINTTIURANTENINENAUA TN ULAZLIAT
= o = = & = PPy
AuganTsinnuieNassiLandiunan1magey a9 lununAaaInauaues kasly
N3N NBUTRE AN AANNAZIREATRNRAN A 1 11 10 d9u89EAUANNT 1atiN anng
NAABLITLIL LA lUANINT 4.4 4.5 UaY 4.6 wazamnIniindayanlsinn aaliiegflugll
1e9nsn Ananalugi 4.4, 4.4 uaz 4.6 MR WewtLsznmaesgsnssueaniunig
U5utlgedieya (Update Transaction) uazlunisenudiaya (Read Transaction) azwinléidn

Ao Yy o @ o | o o o PR A ,
watnauaues a1 Tnald sUuuuiumeMauuuliiniaindgias Winanangs wasannly
o/ A . o i i 1 o v =
fisdinnsimonsie hldaesesuddieany luisaeslszinnaesgsnasy waiihwnnusaumaunig
Mudtgefandgsnssnlunisiuladeya  seudnemn g sEnIuULILNATN LAY
WULLAT 8LaR AztiinlAq FTINIMNEILLLAT  SWARWLUAINIIAN WAZANTRTIILLILILAT

ANAALLLNEIAAN T ainaLduastasnIuuLwnagnatinawiuldds Ioe wa1nainld

NunnfsaunauaIngdn 4.4 Aaglfuadnidinisinduuu agsneauuuniunanayly



DANNEN 283.89 HAaANWIN walunLLiwadnazldnanna
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]
|

2508.6 Naa117 dilunan

88.68% LHAWMLLUALNIINIEIULLLLAT SWAALLILUANNNAY 49U lUNITNNEILLLLAT ANLAR

wuuNE1aenazldiaan 2310.2 8aa3UNN TUHANLUAUNANAY  uULUNATW LAzl

LI 7.91%

Response Time (Average)

Response Time (ms)
=
=)
=]
&
I

Mo Replication

= ST
Passzive Periodic Lazy- Log-Replicated
Replication Update Lazy-Update
Replication Replication

Replication Type

B Update ™ Read

U7 4.4 nameuauedRdsaNnIIliLluaznseudieys

P399 4.4 UAPILIAIAALIALDIRAT TN INTINULLLLIF UL IRvdeyauaz B udiayaluguiy

NNINE5N97]

Replication Type

Update Transaction

Response Time Average

Read Transaction

Response Time Average

Log-Replicated Lazy-

Update Replication

(ms) (ms)
No Replication 245.65 149
Passive Replication 2508.6 145
Periodic Lazy-Update 283.89 144
Replication
2310.2 114
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FN9NT 4.5 UARNIIAIMDLAUBIRRETBIGINTTNULLIANIIR9N1sU FuLpediasa Tugtuuy

NNINEF97]
Replication Type Delivery New-Order Payment
Transaction Transaction Transaction

Response Time

Average (ms)

Response Time

Average (ms)

Response Time

Average (ms)

No Replication 304.2 261.5533 223.551
Passive Replication 3520.9 2700.349 2213.69
Periodic Lazy-Update 470.73 327.2222 221.167
Replication

Log-Replicated Lazy- 230348 2308.918 1992.9

Update Replication

Response Time Average (Update)

4000

3500

3000
2500

2000

1500

1000

500

Response Time (ms)

Mo Replication

B Delivery

Passive
Replication

Periodic Lazy-
Update
Replication

Transaction Mame

3 MewOrder

N Payment

Log-Replicated
Lazy-Update
Replication

917 4.5 naipauauesedtadgInssy lunsUiulsedieya
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FIN9NT 4.6 WARKNAINLAUBAUARETBIGINITNULILIANIIR9NTTE Uy alugutinig

NEFN9°T

Replication Type

Order-Status Transaction

Response Time Average

Stock-Level Transaction

Response Time Average

(ms) (ms)
No Replication 166.5 131.2
Passive Replication 156.275 132.725
Periodic Lazy-Update 141.525 146.825
Replication
Log-Replicated Lazy- .56365 133.4

Update Replication

Response Time Average (Read)

200

150
100 y

Response Time (ms)
Ln
o

Mo Replication

Transaction Mame

B OrderStatus Stocklevel

d 124 . |
-Z, "
Passive Periodic Lazy-  Log-Replicated
Replication Update Lazy-Update
Replication Replication

117 4.6 nameLANeRALTaIINIIN TuN9EuTays
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: Ay = °o o , o < oy a4 e
ZSJ\?ﬂ’J’]E‘]JLLUUV]iNNﬂW?VHT’] doulunisenuassuuuaTanamiulinanlaaaaniany
-dl = 1 I o & 4‘4' [N [ 1 = ] t:ll
Lu@ﬂ@’mﬂﬂ’]?’ﬂ’]uﬁl@ﬂ’)’]ﬁJIﬂﬂﬁ]?ﬂﬂquuﬁlﬂH@ﬁlﬂﬂLﬂ?@ﬁLLﬁJ?ﬂﬂ‘Vi@ﬂ LARNRANUINTNUTUSN

4 = PA o b4 cﬁl 1 09; o v a tﬂl 1 ¥ 1
gﬁm@H@mmﬂmmﬂmﬂg‘qmm snmqmmuwﬂm@ﬂmﬂumﬁﬂmzmmﬂga bbB1

a

v
[

annsnlfullgalidasnisliiendaananuanilasuiisaunasinssninarseaustnamis

aagludunawnulal

4.3.3 N1FIANITNTLANLANND

£ 1

TaniddellafnIsdAnsNIzaneAND tNeEBLNENGANTINLRINTINNNN
1 o a K o o U -dlt-:ll -QII 1
1e9gnssn luwsiazdangsin Ingaznnnsdaingfisananlupaunngaigaaeusiay
oy = = oA o
ganssui M lunmeaey ludiullaziflunsasseazia  eafsaiiiesnaInnisdnna
pavaues IngazyinniadhnisnazaaannaedusiazgInssuiivenanidn Tuudazganssnii
= o dld ] dl ! dll a ! ! o 09/ :// o
fnsineuna lugeanainmiale iefansandnluusazgUuuunisindnsiuasingsnsslu

a A

da90a1le uanseiunndesiesle T,mﬂﬁ;‘mﬁmmww%%ﬁm‘lfﬂummmmuﬁj 5 99N394
e ludadudnlul (New-Order), n13115¢RU (Payment), n13&snay (Delivery), @011
TuAsRUEN (Order-Status) WAz WAAYIZALABAN (Stock-Level) mNanny tngazuanaly
g‘ﬂLLU‘]J‘]J@Qﬂ’]ﬁ;I’mW?ﬂ’]GﬁD’W%MNm Guann Tfinngving (No replication) P I ST
G (Passive replication) LAZNNTRAS LI AT SNARLLILATHAAN (Periodic Lazy-Update
Replication) LAY UL AT WAL A1 an (Log-Replicated Lazy-Update

Replication) AMNATAL
4.3.3.1 ﬁqiﬂ??uﬂﬁ‘iﬂgﬂﬂﬂﬂ

N1INIZANLANNTEN §INITUNIIAINAVAZUAAIANH TURN9T 47 uay

i hluaaslugluuunsvuaninisnszaiaaduinesganssunsdeneUnagili 4.7

Tugenssunisaenay avtlsznausnagtuuulivindideasliainisnszans

b

ANNDNINNZATUTI99AT 201-300 HAAIUNT QUAITNIEILLLLNAT WazlAIN1InTEans

ANNDNINNAALITA9987  501-600 HaAAUTILATTA9981 901-1000 NAAIWIN A9unIs

¥ '
o o

TN IUUUATONLAALLILANNIIANATAAINIINITAIIANDNINTgA TUEa9108 301-400
FARIUT LALANINTLLLATENARLLILUNITIRANATHAINIINIZANEANND I T91040

1301-14000 RARIUT
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TunsnszanaA D TegINssunIsdINe Uil azuaas iiiudnnisnszane
A NDR9gluUL NG e TN IE UL AT LA NI LU AT O NLARLLILANIIAN
1 azdasamundaulunjeglunanszidng 0-1000 Haatun wilugluuunisinguuyia
= o o 0916 a Qll 1 1 ] dl | a aa dd’l
FennwLLINEdenaziidasatnndeulunjeglugananinanndt 1000 Haddunnauly
Y @ = ¥ IS N cllclly ! 1@ o o ¥ o ai 3
wans Wiiud neuliazidaepananginduangeainsani linasmneulsaaaeiu
IndpeaiunisinduuuunaEn InanisninisinguutiaasnmauuLing 1 aentiul A
ag/lugaadinann unangtuuuaesnisinunigluifiesdinssuaunisisiestindanaiun

o/ dl 1 o 6 ¥ | < | tﬂl ) o y dl [N
Fusnanezasgnangsnm liilinaneiugluuudenneunazdslldadsnearsaqusians

41999
Frequency (Delivery)
30
25
20
£
£ 15
z
10
. | I £ : . [
0 N I I n li | i B n I I N |
s £
O R ORI O g
Time (ms)
B Mo Replication = Passive Replication
M Periodic Lazy-Update Replication B Log-Replicated Lazy-Update Replication

917 4.7 nsngzanemNuDYe3gINIINNNIAINEY
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[ﬂ’]ﬁ"]\iﬁ 4.7 L&ANN1TNIEAE ﬁ%’]Nﬁﬂ@ﬁ@?ﬂ??ﬂﬂﬂ??ﬁlﬁﬂﬂut@ﬂLLﬂ\?“’%’]uQuﬂW‘iﬂﬁ‘tﬂ’Wﬁlﬂ'ﬂﬂJa

BANATNTINIAF)
Time Range No Replication Passive Periodic Lazy- | Log-Replicated
(ms) Frequency Replication Update Lazy-Update
Number Frequency Replication Replication
Number Frequency Frequency
Number Number

0-100 0 0 0 0
101-200 1 0 0 0
201-300 28 0 3 0
301-400 8 0 22 0
401-500 1 1 7 0
501-600 1 4 6 0
601-700 0 3 0 0
701-800 0 a 0 0
801-900 0 4 0 0
901-1000 0 1 0 0
1001-1100 0 1 0 0
1101-1200 1 0 0 0
1201-1300 0 2 0 6
1301-1400 0 2 0 13
1401-1500 0 0 0 9
1501-1600 0 0 0 1
1601-1700 0 0 0 0
1701-1800 0 0 0 0
1801-1900 0 0 0 0
1901-2000 0 0 1 0
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4.3.3.2 genssuludaduanlug
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FIN997 4.8 ULAAINIINIZANEANDNaegInsi ludsdui T lnausisduannisnszans

AYNDRBNANNTIUNIAGIN]

Time Range No Replication Passive Periodic Lazy- | Log-Replicated
(ms) Frequency Replication Update Lazy-Update
Number Frequency Replication Replication
Number Frequency Frequency
Number Number

0-100 0 0 0 0
101-200 150 0 39 0
201-300 230 1 N0 0
301-400 43 L5 80 0
401-500 8 98 22 0
501-600 i 87 8 0
601-700 5 3 4 0
701-800 1 13 2 0
801-900 4 G 4 0
901-1000 2 5 0 0
1001-1100 1 1 1 2
1101-1200 0 0 1 48

1201-1300 0 2 0 147
1301-1400 1 2 1 99
1401-1500 0 1 1 33
1501-1600 0 1 0 9
1601-1700 2 0 1 4
1701-1800 1 0 2 2
1801-1900 0 2 1 2
1901-2000 1 1 0 0
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Frequency (New-Order)

300

250
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MNumber

100

) | |
" 11|
. g ) LG 1 . .

PP IEFE S SL PSSP PSSP

Time [ms)
M Mo Replication Passive Replication
M Periodic Lazy-Update Replication M Log-Replicated Lazy-Update Replication

1
o

717 4.8 nManszatepaNDedgIn N luAsduA lua
4.3.3.3 89N99NN19E198NU

NNINILANLANNITBITINIINNNFTNILRUALUAAIATN I TUA919N 4.9 uaz
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Tuganssnnn9T9eRu azilsznausieagluunladingnisaziAnsnszans
ANANINTIQALWEA9987 101-200 HARIWIN A9UN1IMTIMLLUNATNAZHAINIINITANE
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TnA@eAuUNIIE UL UNETN TA8IN1INNIINEILLLLATANAARLLNGI1AaNT WHAMND
1 1 o 1 o dl % a all % o v dl

agTugn9Aanaq unangluuuaesnisinanunie lundesiinssusunisnfiastindanaui

o dl 1 o U U (=1 [~3 1 dl 1 o/ y dl [N

Susnannezasgnanasnin lifliinanedlugluuudenneuniazdslldadsueaesasusiane

41984

Frequency (Payment)

400

350

300

250

200

Number

150 ]

100 dl
50 i
° ¥ . 1.
PP PSS S S LSS F PSP S S

Time (ms)
W No Replication  Passive Replication
M Periodic Lazy-Update Replication B Log-Replicated Lazy-Update Replication
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[5]'1‘3"1\‘1‘1711 4.9 ua mm:‘mmmmmﬁmm’q@mium@ﬁwzﬁu‘lﬁma ULNAIRIUNIINTZANE

AYINDRBNANNTIUNIAGIN]

Time Range No Replication Passive Periodic Lazy- | Log-Replicated
(ms) Frequency Replication Update Lazy-Update
Number Frequency Replication Replication
Number Frequency Frequency
Number Number

0-100 8 0 0 0
101-200 553 1 263 0
201-300 39 157 129 0
301-400 8 92 26 0
401-500 6 o 4 0
501-600 2 8 1 0
601-700 0 2 0 0
701-800 0 1 1 0
801-900 0 1 0 0
901-1000 0 2 1 0
1001-1100 1 0 1 10

1101-1200 0 0 0 155

1201-1300 0 0 0 124
1301-1400 0 0 2 47
1401-1500 0 0 0 9
1501-1600 0 0 0 1
1601-1700 2 1 0 2
1701-1800 1 0 0 0
1801-1900 0 0 0 1
1901-2000 0 0 0 1
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FIN997 4.10 WAANNNINITANYANINDTR9gINTINan W TuARuA TnauLNa wINNg

N2ANEAYTNDBRNANNTIAUIATGIN]

Time Range No Replication Passive Periodic Lazy- | Log-Replicated
(ms) Frequency Replication Update Lazy-Update
Number Frequency Replication Replication
Number Frequency Frequency
Number Number

0-100 9 1 12 7
101-200 24 34 20 27
201-300 4 2 5 6
301-400 1 2 3 0
401-500 0 1 0 0
501-600 0 0 0 0
601-700 0 0 0 0
701-800 1 0 0 0
801-900 1 0 0 0
901-1000 0 0 0 0
1001-1100 0 0 0 0
1101-1200 0 0 0 0
1201-1300 0 0 0 0
1301-1400 0 0 0 0
1401-1500 0 0 0 0
1501-1600 0 0 0 0
1601-1700 0 0 0 0
1701-1800 0 0 0 0
1801-1900 0 0 0 0
1901-2000 0 0 0 0
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Time Range No Replication Passive Periodic Lazy- | Log-Replicated
(ms) Frequency Replication Update Lazy-Update
Number Frequency Replication Replication
Number Frequency Frequency
Number Number

0-100 6 5 L 10
101-200 33 34 22 26
201-300 1 0 4 4
301-400 0 0 0 0
401-500 0 1 1 0
501-600 0 0 1 0
601-700 0 0 0 0
701-800 0 0 0 0
801-900 0 0 0 0
901-1000 0 0 0 0
1001-1100 0 0 0 0
1101-1200 0 0 0 0
1201-1300 0 0 0 0
1301-1400 0 0 0 0
1401-1500 0 0 0 0
1501-1600 0 0 0 0
1601-1700 0 0 0 0
1701-1800 0 0 0 0
1801-1900 0 0 0 0
1901-2000 0 0 0 0
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1 1538 53
2 3067 107
3 4600 160
4 6133 213
5 7667 267
6 9200 320
7 0733 373
8 12267 427
9 13800 480
10 1658806 533
11 16867 587
12 18400 640
13 19988 693
14 21467 747
e 23000 800
16 24533 853
17 26067 907
18 27600 960
19 29133 1013
20 30667 1067
21 32200 1120
22 33733 1173
23 35267 1227
24 36800 1280
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Replication Type

Update Transaction

Response Time Average

Read Transaction

Response Time Average

(ms) (ms)
Periodic Lazy-Update 283.89 144
Replication
Log-Replicated Lazy- 2164.9 135
Update Replication
Log-Replicated Lazy- 2310.2 114

Update Replication with

Replay-Log
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Replication Type

Delivery
Transaction
Response Time

Average (ms)

New-Order
Transaction
Response Time

Average (ms)

Payment
Transaction
Response Time

Average (ms)

Periodic Lazy-Update 470.73 327.2222 221.167
Replication
Log-Replicated Lazy- 2393.8 2308.918 1992.9
Update Replication

2231.5 2184.069 2449.48

Log-Replicated Lazy-
Update Replication with

Replay-Log
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Replication Type

Order-Status Transaction

Response Time Average

Stock-Level Transaction

Response Time Average

(ms) (ms)
Periodic Lazy-Update 141.525 146.825
Replication
Log-Replicated Lazy- 136.35 133.4
Update Replication
108.3 119.275

Log-Replicated Lazy-
Update Replication with

Replay-Log
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Time Range Periodic Lazy- | Log-Replicated Replicated Passive
(ms) Update Lazy-Update Lazy-Update Replication
Replication Replication Replication with Frequency
Frequency Frequency Replay-Log Number
Number Number Frequency
Number

0-100 0 0 0 0
101-200 0 0 0 0
201-300 8 0 0 0
301-400 22 0 0 0
401-500 7 0 0 1
501-600 6 0 0 4
601-700 0 0 0 3
701-800 0 0 0 3
801-900 0 0 0 4
901-1000 0 0 0 1
1001-1100 0 0 0 1
1101-1200 0 0 0 0
1201-1300 0 6 3 2
1301-1400 0 13 18 2
1401-1500 0 9 6 0
1501-1600 0 1 3 0
1601-1700 0 0 0 0
1701-1800 0 0 0 0
1801-1900 0 0 1 0
1901-2000 1 0 0 0
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Time Range Periodic Lazy- | Log-Replicated Replicated Passive
(ms) Update Lazy-Update Lazy-Update Replication
Replication Replication Replication with Frequency
Frequency Frequency Replay-Log Number
Number Number Frequency
Number

0-100 0 0 0 0
101-200 39 0 0 0
201-300 210 0 0 1
301-400 80 0 0 25
401-500 g2 0 0 98
501-600 8 0 0 87
601-700 4 0 0 32
701-800 2 0 0 17
801-900 4 0 0 7
901-1000 0 0 0 5
1001-1100 1 2 1 1
1101-1200 1 48 58 0
1201-1300 0 147 159 2
1301-1400 1 99 92 2
1401-1500 1 33 29 1
1501-1600 0 9 11 1
1601-1700 1 4 2 0
1701-1800 2 2 1 0
1801-1900 1 2 2 2
1901-2000 0 0 2 1
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Time Range Periodic Lazy- | Log-Replicated Replicated Passive
(ms) Update Lazy-Update Lazy-Update Replication
Replication Replication Replication with Frequency
Frequency Frequency Replay-Log Number
Number Number Frequency
Number

0-100 0 0 0 0
101-200 263 0 0 1

201-300 129 0 0 157
301-400 26 0 0 92
401-500 4 0 0 17
501-600 1 0 0 8
601-700 0 0 0 2
701-800 1 0 0 1
801-900 0 0 0 1
901-1000 1 0 1 2
1001-1100 1 10 20 0
1101-1200 0 155 144 0
1201-1300 0 124 103 0
1301-1400 2 47 40 0
1401-1500 0 9 6 0
1501-1600 0 1 3 0
1601-1700 0 2 1 1
1701-1800 0 0 2 0
1801-1900 0 1 1 0
1901-2000 0 1 0 0
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