,MKL 4IVJSVQERGI 1I WWEKMRK

F] 1IEVO 6MGLEVHW

$V :RRG\ $O00HQ RQFH VDLG ],W LG SRHIRQYLEBEH DZEWLPL]DWLRQV

WUDYHO IDVWHU WKDQ WKH VSHH®RL OEMRX X8 G FMRXVQLYME KMRK
EHH QYPXMTPI GSRWYQIVW XS E UY
QRW GHVLUDEOH DV RQH[V KDW NSV X8 ERSGLWQW REPXMTPI QIWWEKI\
MRXIKVEXMSR TEBSIQ/RXHBRE[R SERW
'KLOH PHVVDJHV WUDYHOLQJ WK UWRXJIZWR XKL NGXWHPMR MRGVIEWMRK )
SJ ]SYV QIWWEKMRK W]WXIQ TVSZN
PD\ QHYHU TXLWH UHDFK WKH VSKBISE RIVRLHKEF SYRXX XLI SVHIV MR [LM¢
TVSGIWWIH
FRXOG FHUWDLQO\ PDNH WKHP WUDYHO IDVW ,Q WKLV
O9WMRK 7TVMRK 1IWWEKI (VMZIR 43.3V
DUWLFOH , ZLOO H[SORUH IRXU VEPSOIE WNFKEHN XWX WIKIDRY QFIV SJ G
XLl GSRGYVVIRG] TVSTIVX] SR XLI PN\
ZLOO LQFUHDVH WKH VSHHG D QG PSIGIEEXXH K8 K WENWN\ R EW MPPYWXV
OMWXMRK 6-' FIPS]
PHVVDJLQJ VI\VWHP WKURXJK UHODWLYHO\ PLQRU
JAVIW [LIVI MX KIXW MRXIVIWXMRK
FKDQJHV LQ \RXU PHVVDJLQJ LQIU®RYRGNPWRGHTVSTIVX] SR XLI PMWXI
WTIGM%»G RYQFIV SJ GSRWYQIVW 7TV
QER] GSQTIXMRK GSRWYQIVW VMKL
, QWURGXFWLRQ [MPP PIZIVEKI WIZIVEP LIYVMWXMGV
QIQSV] ERH SXLIV JEGXSVYWKSHRH M|
1IIWWEKI FEWIH WIWXIQW VITVIWIRY @FBIFI SU GERQAIWXIRX GSRWYQIVW
JPI\MFPI ERH VIPMEFPI W]IWXIQW WIREPNMX][ SXWP R YBQFI\ESW S SRWYQIVW
XIRH XS FI ZIV] JEWX HYIl XS XLIMMVEFBAN RXYWSXTEBGIMWWYQFIV SJ G¢
QYPXMTPI QIWWEKIW GSRGYVVIRXHH SELIMVSWIBWIXMEXWSY EVI VIEPP]
1SY %RH ]SYVWIPJ MR WMXYEXMSR RIAV NV VI RG IQ TW\G E KWK YIQ\F [ X LS J
MRIJVEWXVYGXYVI MWR X UYMXI| JESRGNRSNREK XSV LERMPIXMRK GSRWY !
ZSPYQI SJ QIWWEKIW GSQMRK MRESL MWS MW RHEMRNVBGRE VPR TIVISVQE
XVYl JSV LMKL ZSPYQI WIWXIQW PMOI XVEHMRK ETTPMGEXMSRW
XIPIGSQQYRMGEXMSR ETTPMGEXMSRW I\&Q PHEIV KEIMWGYSRDIQUKGXEOIW  WIG
ETTPMGEXMSRW QIWWEKI -J ]SY SRP] LEZI E WMRKPI
SR E UYIYI ERH ]SY WIRH QIWWEKIW
*SVXYREXIP] XLIVI EVI WIZIVEP WHREIP X XIS\LIKMGERP]]SMKRSVMRK SZIV

GER YWI XS MRGVIEWI XLI SZIVERPRQIW JIJMKXQWRGSY EEHRKEOI WIGSRH
XLVSYKLTYX SJ ]SYV QIWWEKMRK) IBMWEKIGE XWIRY VRIXXKXMWGSRGYVVIR
EVXMGPI - [MPP HIWGVMFI JSYV XIGVRMHWIRK ]S GERI YXN5| XLEX ERMRK

EVI JEMVP] WMQTPI XS GSRIJMKY VG SEHRHYRQR VIV | MR XV IBEYWH XLISVIXMGE
XIGLRMUYIW MRGPYHI XYRMRK XLTVESHSRWMKERE XM Q RWWIEKKKIMWRKSIZIV YV
JSV GSQTIXMRK GSRWYQIVW [LIR YGA\SNHR KM/X \XNEROKWL IRV WHR KX PI SZIV W C
(VMZIR 43.3W PIZIVEKMRK XLI TYF QUYWAWEIKMWE & WRKXEMRHIP RSX [LEX ]SY
JSV TSMRX XS TSMRX QIWWEKMRK PERRIRIKIQYPXMTPI UYIYIW

XS MRGVIEWI TIVISVQERGI ERH XLVSYKLTYX ERH

XYRMRK ]SYV QIWWEKMRK V. oy 6| yWHOHU FROWDLQHU FROQQHFWLRQIDFWRU\ TFI~ Fi
QIWWEKI TIVWMWXIRGI MPV OLVWHQHU GHVWLQDWLRQ (4 75$'( 4~ UHI PHVV

MPV OLVWHQHU FRQWDLQHU!
/ILVWLQJ 5,&
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MPV OLVWHQHU FRQWDLQHU FRQQHFWLRQIDFWRU\ TFI~ FROFSUBRFFSX XEOI EHZERXEKI SJ
MPV OLVWHQHU GHVWLQDWLRQ (4 75%$'( 4~ UHI PHVVDIHALYRMOLQTYW =SY EVI XLIVIJSVI
MPV OLVWHQHU FRQWDLQHU! GSRIJIMKYVEXMSR SJ SRI GSRW
ILVWLQJ 5.& [LMGL GER WPS[ HS[R TIVJISVC
XLVSYKLTYX
8S JM\ XLMW TVSFPIQ 7TVMRK SJJIVW E QMR QE\ STXMSR
SR XLI GSRGYVVIRG] TVSTIVX] 7IXKNRKEXMSESRGYGLIE®/] XLIWI TVIWIR>
TVSTIVX] EW WLS[R MR OMWXMRK 8SV WNKMWMRK2GEIRFMRMREGVIEWMRK XLI
JIEXYVI KMZIW ]JSY IN\EGXP] XLI RYQAMYYELTXXREY VINRXOQIWWEKMRK W]W
GSRWYQIVW ]JSY WTIGMJ] MR XLMWXGEWSMRX XS TSMRX QSHIP WMQTP
WYF QSHIP &YX [EMX ]SY WE]°XLI TY
2SXMGI MR XLI TVIGIHMRK GSHI XISRPVQWHGISEREVISEZESEQGEWX VIPEXIH
XLlI GSHI RFA$RGIYVVIRG]TIXXMRK WM PSRK EW ]SY PMQMXIH ]JSYVWIPJ
GSRGYVVIRG] ZEPYlI MR XLMW QEERIH IBS[WHKEMEZIEVKSSH PIZIP SJ KSZIVR
GSRGYVVIRX GSRWYQIVW VIKEVHRIZWMWV SRIQIBMXTXHM WWFSBER FI YWIH M
QIQSV] 6YRRMRK XLI WEQI XIWX EBWEIFSMR XXX$ TPV RUX H
XMQI XS TVSGIWW QIWWEKIW EX WIGSRH TIV QIWWEKI
RS[ HVSTW JVSQ WIGSRHW XS BWSYRHGEW IWSIRHWLI KVETL MR *MK"®
XLl EHHMXMSREP WIGSRHW MW QISWWEXKMRIKE M W8 WNIW RMMW MEGERXP] JE
WMKRMIMGERX TIVIJSVQERGI MQTOYBEZWERMRKXZ I VEXXIMSFYHPEVP] JSV MR (
WIXXMRK ERH TVSZMHIW [JSY [MXL QEEK BIXXLV ¥XLEWSRLIYX XLMW MRGVI
HYI XS XLI VSYXMRK REXYVI SJ XLI TY
ZW TYPP s MXL TSMRX XS TSMRX QIV
/HYHUDJLQJ WKH 3XE 6XE DR GIM QEW XS WXSV] 1ZIV] QIWWEKI
IMXLIV MR QIQSV] SV SR HMWO EF
BLLEZE 1IWWEKLIIAVZMIBYW X[S QIQIWBKEKRKXS E GSRWYQIV F] EXXEGLI
QSHIPBMRX XSERIBMRXMWL ERH WKLFWGWWEKI 8LI GSRWYQIV XLIR PSES
TYF WYF 8LI TSMRX XS TSMRX QBMWMEKRKIWEWWWKRIW XS MX ERH TYPI
ERH MW X]TMGEPP] YWIH XS HIPMXIM QMVWEKISWRE EBMRHVEMEOIW EPP E
GSRWYQIV JSV TVSGIWWMRK ;MXXLEXMRSK XM& XEMORW ESYEMV EQSYRX
EVI KYEVERXIIH XLEX SRP] SRI GSRWWK QY¥HIRMPBRIWGEBEKIWEEVI WMQTP] JS
QIWWEKI WIRX XS E UYIYIl VIKEVHWYW GV MHRLIVRY XEIVIISVI QEOMRK MX
GSQTIXMRK GSRWYQIVW ]SY LEZI PMW X BRMRXKXSRT S MIRXYQWSIH I P
WIl XLI TVIZMSYW WIGXMSR

p2p vs. pub/sub

8LI TYF WYF QSHIP YWIW XSTMG' (non-persistent messages)

JSV FVSEHGEWXMRK QIWWEKIW 25000 1

QSHIP EPP WYFWGVMFIVW GSRW

[MPP VIGIMZI XLI QIWWEKI %W E " _ 300 /L

MW KIRIVEPP] RSX YWIH JSV TVS
QIWWEKIW MRXIRHIH JSV GSRW
GSRWYQIV

15000 //

10000 P ——
/ /

5000
/

%PXLSYKL XLI TSMRX XS TSMRX Q
GSQTIXMRK GSRWYQIVW ERH PS
XLVSYKLTYX XLIVI EVI QER] W
GSQTIXMRK GSRWYQIVW GERRSX
WMXYEXMSRW VIUYMVI XLI QIWWI

Throughput (msgs/second)

— Point-to-Point
Pub/Sub

HYVMRK TVSGIWWMRK *SV I\EQ]T e = n = .
W]WXIQW ]SY GERRSX TVSGIWW E e

XS E XVEHI SVHIV 7MQMPEVP] Ml. . ... SIXUH 5 &
RSX [ERX XS GVIHMX SRI EGGSYRX [MXLSYX %VWX HIFMXMRK '

XLl SXLIV -R WIWXIQW WYGL EW XLIWI [LIVI XLI SVHIV MR
[LMGL QIWWEKIW EVI TVSGIWWIH QEXXIVW ]SY KIRIVEPP]
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PHVVDJLQJ

'SRZIVXMRK JVSQ XLI TSMRX XS TSMRXMREKHMXXBSXNLW MFP1I XS TVSGIWW
WYF QSHIP MW JEMVP] WMQTPI ERMW WXYENKRDISISW PHVSELMSW EMPPVPSEGL M
“VWX RIIH XS GLERKI .17 %4- VIJ6VIRGIW JVSQ UYIYI
FEWIH SENIGXW XS XSTMG FEWIH —— "7 " = === = o0

= =
5YIYES8STMG sending > 3 B
app — » receiving
5YIYI'SRRIGX MESBTBMEXSRRIGXMSR" » app
5YIYI'SRRIGOSM MG 'SRRIGXMSR JLIXUH 5,&
5YIYI7IWABEBRG7IWWMSR 7MRGI QIWWEKI GSRWYQIVW XEOI YT
SXLIV VIWSYVGIW | K HEXEFEWI GSR
5YIYI7IRHISTMG4YFPMWLIV TVEGXMGEP PMQMX EW XS LS[ QER] C

]SY GER LEZI 8LIVIJSVI ]SY [MPP EP
;LIR WIRHMRK E QIWWEKI VEWLRWY XILENRRMRZ$OIMRHKHMRK EHHMXMSREP G
QIXLSH SRYKLI7TIRISI¥Y RIITH XS MRZEGIXXYHIKRIEFAWEPP WIWXIQ TIVISVQ
TYFPMWILSH SSSTXMG4YFPMWLIV XLVSYKLTYX

4VSFEFP] XLI QSWX MRXVYWMZ| GULHRMRKIWLG S\WEQV RMRERIVSSY GSQTIXMR
QIWWEKI GSRWYE® WGXBREGSRZIVXMRKGER WMKRMIMGERXP] MRGVIEWI
JVSQ XLI TSMRX XS TSMRX QIWWEIKNKRKQERBIPSX3ISXNVNI QIWWEKMRK W]
TYF WYF QSHIP ]SY [MPP KIRIVEABYVERKR%E YGNAEDEMSHRE JVSQ SRI UYIYI
HYVEFPI WWBEWGEXN QMVWEKIW E¥IRBVHWWXYXVMFYXMRK XLI GSQTIXMRK
MJ XLI WYFWGVMFIV MW RSX GSRRIIGKXYHY BAX XEKIXMEXXBHHMRK QYPXM
QIWWEKI MW WIRX 8S QEOI XLMWVEGWERKEI BRY YTRISGYERKIWWYIW ]SY C
ISYYYIYIGIGIMEZNVI G8B&TMGE7 YHEW GWIMFING X XS EHHMRK EHHMXMSREP G
ERH GVIEXI E HYVEFPI WYFWGVMNMEMGE]IMMRZEDMRK WEIQI RYQFIV S
GVIEXI(YVEFP ZIYXFVMsEHYV 8BRMNCE ITWWHMSRWYQIVW MW YWIH 8LMW GSRY%KY\
SENIGX *MKYVI 6-'

6IUYIWX VITP] QIWWEKMRK [SVOV
WYF EW MX HSIW JSV XLI TY¥WMRXAS8
QIWWEKI LIEHIV TVSTIVX] [SYPH
VEXLIV XLER E UYIYl REQI ERH &
8STMG7YFWRVISKIV TYFPMWLIV GS
VIXYVR QIWWEKI 8LI VIWX SJ X
QIWWEKI WIPIGXSVW GSVVIPEXI

VIQEMR XLI WEQI SEQS:JHQ —

receiving
app

Yy

receiving
app

\AJ

IWMRK XLI TYF WYF QSHIP JSV

QIWWEKI TVSGIWWMRK QE] WIIQ _
EW PSRK EW ]SY QEOI WYVI RS \ > || receiving
PMWXIRMRK XS XLI XSTMG ]SY I >

JLIXUH 5,& app

X]TI SJ GSR¥%KYVEXMSR EW XLI T
WMKRM¥%GERXP] JEWXIV

8VLQJ OXOWLSOH 4XHXHV ;MXL XLMW GSRIJMKYVEXMSR XLI TIV.

FIGSQIW VEXLIV WMKRMIJMGERX T
%W MRHMGEXIH MR XLI VWX WIGXWSKRI WMWMRKTIHEGER ETRYQEGY. SJ QIW
JSV MRGVIEWMRK XLI XLVSYKLTYXMBJI*MKYIWWEKMRKKIVQISWAIQIWWEKIW ]
YWMRK XLI TSMRX XS TSMRX QIWWSEKW Q KWQVEHKIRM RMWWXW XBRH XLI KVIEX
QYPXMTPI GSRGYVVIRX GSRWYQIVMWSY KELTYXY!l XLIVIF]

T 2S*YILYWXTAY 6SQ
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8000
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6000
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3000

Throughput (msgs/second)

2000

1000
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1 queue vs. 3 quenes 'MXLSYX QIWWEKI TIVWMWXIRGI |SY L
(point-to-point persistent messaging) SJ PSWMRK QIWWEKIW TEVXMGYPE\
E WIWXIQ JEMPYVI FIJSVI QIWWEKIW
EGORS[PIHKIH F] XLI GSRWYQIV ,S[lI

et

/ TIVWMWXIRGI ERH LIRGI KYEVERXIIF
/ [MXL E TVMGI
/ %W MPPYWXVEXIH MR *MKYVI 6-'
HMJJIVIRGI FIX[IIR YWMRK TIVWMWXIR
—— QIWWEKIW JSV TSMRX XS TSMRX QI
//— WMKRM%“ZGERX TEVXMGYPEVP] EW ]SY
/ QIWWEKIW FIMRK TVSGIWWIH F] ]SYV \
/ Sirvoli Dl Persistent vs. Non-persistent Messages
— 3 Queues (point-to-point messaging)
‘ , . . . ‘ . 12000 -
1 5 10 15 20 25 30
Message Producer Load ) LIXUH 5,& 10000 f’-—/\

/
ol /
/

4000
8LIR [LIR WIRHMRK E QIWWEKI ]

2000 //
UYlYl MRHI\ ERH YWI XLEX MRHI\

REQI MR XLI EVVE] EW MPPYWXVI ¢
MR OMWXMRK 6-'

8S MQTPIQIRX XLMW XIGLRMUYI
VSYRH VSFMR EPKSVMXLQ [MXLM
XLEX PSSTW XLVSYKL ER EVVE] :
RI\X SRI [LIRIZIV MX WIRHW E QIW
XLMW [SYPH FI XS VWX GVIEXI I
EW MR OMWXMRK 6-'

Throughput (msgs/second)

— Persistent —
Non-Persistent

1 5 10 15 20 25 30
Message Producer Load

JLIXUH 5,&

3J GSYVWI XLIVI EVI E ZEVMIX] SJ;[ERV B5S SHEWRK XEMW IFYSVQERG!I MQ

XLl QEMR TSMRX LIVI MW XLEX MX MW \XIQ IWWE KRR K FAMPWXIIQS J XLIWLSY

QIWWEKI TVSHYGIV XS QEMRXEMR K3Y \P MOWW \8 E KIIY TYI MW BIRAHX KESG | W X V E X

WIPIGX XLI RI\X SRI XS WIRH E QIWWEBKIXXLI QIWWEKIW ]SY EVI WIRHM]I
FI TIVWMWXIH OIITMRK MR QMRH XLI
KYEVERXIIH HIPMZIV] ZW LMKL TIVJS®

3D\LQJ $WWH|§)IWLRQ WR OHVVDJH

SHUVLVWHQF *SV I\EQTPI MJ ]SY EVI TIVWMWXM

QIWWEKIW GSRWMHIV [LIXLIV XLI XV
8LI HIJEYPX FILEZMSVY MR .17 [LIRPGVRMRRIKQ BENOMBMNBWKER XLI LSTIJYPI
MW XS TIVWMWX MX F] WEZMRK XEIVQIWNQKIBMPY \El WM\P I SWXE XLI HIK
HEXEFEWI TVMSV XS XLI GSRWYQNWMNMBGOERMEMRERWXXIBWRIYKLTYX 8LI TS
SJ XLI QEMR VIEWSRW JSV HSMRKJIX[LMR WMK XS QT WIWBKHW SR E W]W X
KYEVERXIIH HIPMZIV] [MXLMR ]JSYV[Q@WXW KKMRKW WRW ¥%IQERX MRGVIEWI MR

6WULQJ>@ TXHXHV "®75%'( 4 ®75%$'( 4 ®75%'( 4%RSXLIV KSSH NEQTPI MW XLI GEWI

TVSGIWWMRK E FEXGL SJ QIWWEKIW

ILVWLQJ 5,& JMPI %WWYQI XLEX MJ XLI WIWXIQ K
XS FEGO SYX ER] GLERKIW YT XS

VIWYFQMX XLI JMPI JSV TVSGIW

TXHXH, QGH[ ~TXHXH,QGH[ ~ TXHXHV OHQJWK "  TXHHRQSH[V[VMXI TVMSV YTHEXIW [L
MPV FRQYHUWS$QG6HQG TXHXHV>TXHXH,QGH[@ PVJ

JCVWLQd 5.6 VIWYFQMXXIH JSV TVSGIWWMRK -
RS RIIH XS TIVWMWX QIWWEKIW F
VIWYFQMXXIH ERH VIETTPMIH EJXIV
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=SY GER GSRXVSP QIWWEKI TI'\SRMIKORXCM LERXQ X L |

5YIYI7ZIRHEVP [LMGL ETTPMIW XS EPP QIWWEKIW WIRX

F] XLEX WIRHIV SV XLI MRHMZMHWBERPWY I WSWEK IQRVWWPE EW TXNIISVQERGI X

QIWWEKI MW WIRX 8S WTIGMJ] XL EXPERXMDIMWEMQWT M IRE MQEPIQIRX E

WIRHIV WLSYPH FI RSR TIVWMWXIRXIIFYTSVMAHSMMERRITIVISVQERGI E

HIPMZIV] QSHI SR XLI Q(WWEKV]1IEHEYVXETTPMGEXMSR ,S[1ZIV XLIVI EVI

232C4)67-88W8BMPPYWXVEXIH MR OM@/XRMK H6I-V [MXL VIWTIGX XS XLI MRG\
ERH XLVSYKLTYX ]SY [MPP NTIVMIRGI

AXHXHBHQGHU VHQGHU VHVVLRQ FUHDWHG6HQGHU TXHXH )
VHQGHU VHW'HOLYHU\ORGH 'HOLYHU\ORGH 121B3(sMevlk1 XL 2VWX XIGLRMUYI 7TVMRK Q

GSRWYQIVW XLI XVEHISJJ JSV FIXXI
[LVWLQJ 5.& LMKLIV VIWSYVGI YXMPMAEXMSR HYI
RYQFIV SJ GSRWYQIVW 8LI XVEHISJ:
%BPXIVREXMZIP] ]SY GER YWI XLI KIGERRDUWHIPMZIVERQMRK TYF WYF MW
(IPMZIV]1SHI 4)SR-BY2A§17IRBRM WIXIMRK TVSGIWWIH QYPXMTPI XMQIW
XLI HIPMZIV] QSHI JSV IEGL QIWWBXY HIMBVNE INW WWMRKXXERWMRK SR XLI XS
WLS[R MR OMWXMRK 6-' QYPXMTPI UYIYIW HSIWR X LEZI ER
XLER XLI RIIH XS QEMRXEMR QYPXM"
4XHXH6HQGHU VHQGHU VHVVLRQ FUHDWHG6HQGH IFWAA!(EKMRK W]WXIQ RS X LMKLP] WMI
VHQGHU VHQG PVJ '"HOLYHU\ORGH 121B3(56,67(17 [MXL XLI PEWX XIGLRMUYIl RSR TIVW
XLl TSWWMFMPMX] SJ MR JPMKLX QIYV

/[LVWLQJ 5.& IZIRX SJ E WIWXIQ JEMPYVI

;LIR MX QEOIW WIRWI ERH MW TS®YWMHPA RXIFMMWS VERBDHRPI XLIWI XVEH

XIGLRMUYI GER WMKRM¥GERXP] MRIGEK BEW I MRG 8 VEQEIRGMRVMKIVISVQERG

ZIV] QMRSV GLERKIW XS ]SYV WSYVG@®PBSIHTIVMIRGI SYX[IMKL XLI RIKEX
XLIR KIX VIEH] JSV PMKLXRMRK JEWX |
[MXL QMRMQEP 1JJSVX

$ERXW WKH $XWKRU

1EVO 6MGLEVHW MW E (MVIGXSV ERH )RXIVTVVEE ] EX "SPF
00" LXXT [[[ GSPPEFSH RSWXISBSKEWIH &YWMR XIGXY\
'SRWYPXMRK *MVQ [LIVI LI MW MRZSPZIH MR XLIF = HIWMKR

SJ IZIRX HVMZIR EVGLMXIGXYVI WIVZMGI SVI IGXYVI

ERH IRXIVTVMWI WIVZMGI FYW XIGLRSPSKMIW RK 'SP
ER )\IGYXMZI -8 %VGLMXIGX [MXL -&1 [LIVI LI [¢ ERH |
EVGLMXIGX MR XLI 2RERGMEP WIVZMGIW EVIE | E XLI -8
LEW WMKRM¥%GERX IN\TIVMIRGI MR XLI EVGLMXIG SJ WQ
E [MHI VERKI SJ PERKYEKIW ERH TPEXJSVQW I 5J WIZI\

MRGPYHMRK XLI VIBZEXFWWWERIMMY ZIMG3 6 RHP PH
WTSOIR EX SZIV  XIGLRMGEP GSRJIVIRGIW [SVPH[MHI
F] ZMWMXMRK XKW [IHWMMMVEXLEVHW GSQ

=SY GER VIEH QS
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