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7.5.1. ReadCache 7547 > bV —IVTDT S T DIRE

C D#ETIE, ReadCache 7547~ bW —)b ZF|H L C. ReadCache O 7% il fHId
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‘bﬂﬂﬁﬁﬁm
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Y—=N—IOFREL T TA TV MIDRENEVE ST L ZIE, 77107 2 FMllo

ENBEENE T,

[REH] &> TOBBICE Y —N—HIOFEICHNE T,

753, IEKREITF v v aNDEEAHVEBEITSIHES

hEIEET B
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ReadCacheClient.exe [/v] [ status | counter | log
[access] |

ReadCacheClient.exe [ maps | cache [/all] | flags |
ReadCacheClient.exe [ read | write | prefetch |
accesslog | flush] [ on | off | undef |
ReadCacheClient.exe prefetch_size [size]
ReadCacheClient.exe prefetch_active_time [ #
1

ReadCacheClient.exe chmap_history [num]
ReadCacheClient.exe release
ReadCacheClient.exe [/? | /h] [command]
ReadCacheClient.exe /V

7547 Y MIIcTNSDa~ Y R2ITUIGA.
FRSRORD VIR Y | Z O FURIEEICBINE 3,

TR
© ARV RHRBARFIE, EBSTHEN
TZEEY

EE23

LS TaRY R4 Y=V T 7 LY A
lReadCacheClient.exe read I > K | ZZHHL
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EE3

Tl Max Y R4y =LY T 7 LUV R
lReadCacheClient.exe write A¥ > K | ZSHHL
TLEEW,
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TSHDEE (=]
Frefetch 254 MERE
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755 7L X OTBISOEEEZIEET S
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7.5.6. TRDEBRFICF v v 1DRBEHEETEIHNES
hERET B

Flush 75 5 (BKDRBIFICETLERAOF v v ¥ 2 ONEERET 2D ES D) EEeEE

ZRELET, FELRIE Tav Y R4 VY=Y T 7 LV A]
EHE off I L TRIALTL 72E W, ReadCacheClient.exe flush I~ > K | 2L

TLEEL,
L MR AR 2TV I LET,

33



= ReadCache &5 7> Y—L, (=)
#E (388 (o4 | B
TR
ATk we
Read - on
i ite: - On
Prefetch: - On
Accesslog: - off
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8. ReadCache H—/\—T7 4 )L AR —ICDWT

8.1. TReadCache H—/\—T 1)V 2 —] HEA LEICIESNSHR

MR VA T 7 ANEIT VN (RTA4 73w T) LIzBRIZid ReadCache 7 A 7EHY —)UIC KD [RSA4 Ty TORNIEZT % |
EWVS FAZITS T LT, WAMDF v v o aZ—HIHET 20 ENH D £ LT
COWBAT S LEARMOF ¥ v ¥ 22— HERIHET 2 T &Ik D ZOBRKICY —N—ICARMBI N2 X 2ICE>TVE L,

ZD Y—=N—=T 4 VE—FTa—)V] ZEATS L, vid 77 AN E TV N UTHRE LRI TLEABOF v v > 2 ZiE
T Z0ENELRD, Fryy P aBGMCHH L THAZEH TS XX ET,

8.2. BAT BN ESHDHIER

ReadCache ¥ —/N\—7 ¢ )L X—DEAITIZ AV v FEFT AV w b &HH O F9,[ReadCache flijiity b7 T 1EBBLUT. ZDAY v
FeTF AUy bEFHEL CTEATZ20E I DEHWI LTI ZE W,

8.2.1. ReadCache H—/I\—T 4 V2 —%E AT S

COEY 12— )VOBGELHR R E TRV e l2n /e ETHA SN2 5A1CI3, TReadCache fijliity b7 w7 ) 2 TR IEE W,

8.2.2. ReadCache H—/\—T 1 LR —%EEA L5

ReadCache ¥—/3—7 4 )V X —ZEA LEWEEICE. FIAT7y TR LEZT QIS TRIA Ty VT ORI 2175 a6
WHHDFT, LTOFIETRTA T v BV TOBRMIIZNTITI K5I LTI ZE N,

PVSiZl& [ vDisk D > b+ | (& 7zld Mount vDisk, Map Disk ) & WS AT 4 A7 2 RS A4 7L LT YUY M B86E (LT, RS
ATIVEVT)BHDET,

RIATvEYTRMAVD &, RIT «+ A7 D ReadCache DF % v ¥ w1 M EMERHIF ¥ v > 2 7 0 A7 ONE L OEATEHEL
N ZoTLEY, HARMEYNICEELELZ>TLEVE T, FHIELTRIA TV EY T ZAVENTL I,

722U, RIANRNDN=Vary 7y TR T, E5LTERIATIVEY T RMEDRINZE RS ZVERICIE. RIATvEYTD
fRBROERIC, HTLUFOMEEZTT> TLIEE W,

AR —k X=2—h5 [ReadCache | — [ ReadCache 7 ¢ A ZEHY —)U | ZEH L £ T,
AT AT mBEET,

[ RSATY Y TORIIEITS | RAVZ2I7) v IV LET,
[(VeYarvzdEfidd | Rarzs)y 7 LET,

W =

F7z. Eid [ReadCache 7«4 A ZEH Y —)U | TOEEIRADD, XRDOAX YV RIA VY —)IVEFATECLEETEEXT,

ReadCacheManager.exe fill_change_map VHDfile.vhd
ReadCacheManager.exe update VHDfile.vhd
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9. ReadCache ZEHY 55 A TD Tips &

9.1. ReadCache Y R F LENRMIGERT BHDIER

e PVS D Write v v 2l [FNA4 XA )N—RF 4 A7IcF v v 29 % (Cache on device's HD ) | THIHT 2 C L ZHER L £9,

o PVS OY—/S—{]C [ vDisk D > b | (F£71& Mount vDisk, Ro4 7w 7)) ZFIHT 5B1ci&,. ReadCache Y —/N\—7 ¢
WR—72OHT 2K 51 LTL7ZE W, ReadCache U —/N—7 1 )L 2 —DILAICH Tz > Tld. Page35. 8. ReadCache ¥r—/3—
TAIE—=IZDONT ] 2B L TLTEE W,

o —RET 7 AINIREG WIT + A7 BITHER U, IREET o+ A7 ANDEZARZRI KRS LTLTEEN,

9.2. UN=RAF*¢—I%9 ZEDELFIE

UROFMZZ > TLIEE W,

1. ReadCache D75 A7 > MY —IVEBEXURIANZT VA VA M—=)IVLET,
2. ReadCache 7«1 A& —)VTT 4 A7 ODYEERIRRLE T,
3. UN=ZA A=V HELET,

9.3. PVSLHNDY—)V%EFE>T. vhd 7 7 BIELE YT HE0DE
FIE

LU DFNEZ R > TS TZEW,

1. vhd 7 7 A )V R EHEAET 51F2 LE T,

2. ReadCache 7« A ZEIY—)LC [ FOBUIAZITS | ZHMLET,

3. VB YarvEHZELET, 5B, T—N—=T )b x—] NEATNTORVWEEICE., PVSOY—)LZffi>Tx 72 Mz
U7BRIC B RIS DO FIEZ R 2 0N D 97,

94. RETARAIVDYAX%ZEEBLIEY, N\—FT42aVHPAX=EEL
eV 9 2B DEYEFIE

IR OFNaZ > TLIEE W,

ReadCache D75 A7V MY —)VBXUTGRSAN\Z2T7 VA VA=V LET,
ReadCache 7« A7 EHY — )L TT 1 A7 DYsRE IR L E T,

RRT 4 AT DY A RZETV LD, S—T 4> a YA RELH LD LET,
ReadCache 7« A 7MY — )V TT 1 A7 ZHEHRLE T,

ReadCache D FSGANBXT 7347V b=z VA=)V LET,

SO

9.5. PVSDEETS KMS SV AMA T3] zFAT S

TOXTY g yERHT BENCIE, TReadCache —/N—T 1 )L Zx—] ZEALTLEE L,
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10.142VAM=IV. 7Y TT—bF 742X b= ILOFIE

10.1. €12 A = )UIEDWT

A VA P —=IVEIEIC DV T, B [ReadCache fiility v 7 v 7| % THEREL 72 E WV,

10.2. ReadCache Y AF L 3XHD5D7 v F7— FFIE
ReadCache 3 A7 L 3.X hV&E A A DEREE T ReadCache Y AT L 4.5 "=V 3 V7w T 5EEOFIEZFHL F9,

ORI X
o ReadCache DA VA M=)/ 7 VA VA M—IUWEERITIBITIEZ. T 0 IVAWEY T F 221 L THSIEERBIAL T EW,

1. 7547 MMlld ReadCache &7 >/ A > A b—)l
T4 AT EFEHIRETEHL, (a> ba—x)V) - [TaISLO7 VA VA M=)V
M5 [ReadCache > A7 L 3.X KT A3 [ReadCache ¥ AT L3X VI AT VM| 7 AV AM—IVLET,
2. WAEY Yy bV LET,
3. Y —s3—{fljd ReadCache 27 >4 VX b —)b
fayba—x)b) = 17075 L07 A4 YA b—)V] M5 [ReadCache ¥ A7 L 3.X —/N\—] %
TUAVAM—LLET,
4. [ReasdCache ¥ A7 L fliji# ity +7 v 7| OFIMEHD, A VA =)L 2780 F T,

% ReadCache ¥ A 7 L\ fijHitzw k7w 7| O Paged. 8. vDisk DILE ( ¥—/3—4fl] )1 OFIFIC T ReadCache ¥ X7 L 3.X T
FIH LU TOIARRET « A7 @i A TZBC, IREET « A7 OFLEEM O - Te AMRBRE 1, ReadCache & A7 L 4.5 135 U T2 IR ICHEEE
ENET, TOBERINK LD CY a YESHIWNLEND (LIRS ) mT TR TEE W, £72 ik TD ReadCache A7 L 4.5
DOEFEEFICIEF v v ¥ 2 DNED VS TRAHEEINE T, TO/ME TRV,

10.3. ReadCache ¥ A7 L 4.0 Hh5D7 vy 77— M FIE
ReadCache 4.0 5D 7 v 77— MIIFFHCHE L 722 153 H 0 T Ao RDOTIETIEEE LT ZE W,

1. 7547 Millo ReadCache 27 >/ > A b—)b
T4 A7 REHIRETHEL, (a> ha—)b 3] = [7adIL07 A Y A h—)] »5 [ReadCache ¥ A7 L 4.0 R
473 [ReadCache ¥ A7 L 40 V547V ] BT VAV AM—=ILLET,
% ReadCache FTA/N\—DHIRE— % TFEHEE—F] & [ ERE—F]) & THDbNHEICE, TEHMEE— 1) 23R L T<
ZEW,
T VA VAV EFE T DL Fr v Y aldFIHTERRDET,

2. WiREY Yy FATYLET,

3. Y —/\—f]o> ReadCache # 7" > A VA b—)V

4. Tavba—)x)b) = 0G5 L0742V A b—)V] iS5 [ReadCache ¥ A7 L 4.0 Yr—/3—] 7
TUAVAR—=ILLE T,

5. ReadCaceh4.0 @ H—/3—T 4 )L 2 —EHA L TWAIKFTIE, ReadCache 4.0 D [ReadCache HHE Y =27 )V ] IZH->TT
A VA=V L TLTIEEL,

6. ReadCache A7 L fiiliitzy b7 v 7] OFIMHICHEL . ReadCached.5 DA VA b—)L7zli75>TLTEE W,

723, ReadCache 4.0 THHE U728 T ¢ A 71d, WL DD I8T XA—XZ—7 ReadCache 4.6 THLEL 7z & EDMEIEFRA>TVET,

T4V MEZSEIC LT, TNETNDMEZRE L TLZE W, (ReadCache 74 A VY —)LTC BT 5V 2ZHT 5 | Ra 2
LT, [Fvvda | RTDNLERETEEXT)
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i ORHRMEL B0 /ebF v v 2 2 ONEZHIRT 51 O TR O N 0% 30%
e ORHIRIMELS B o2 H6F v v 2 a ONEZHIRT 21 O THIIFRE RO flush iR 0% 20%
[ v a2 DFIFENE L R0 T bF v v 2 DNEZHIBRT 5 ) JHeh A%
(v aORHERNEEo>7bF vy Y aONEZHIBRT 51 O TFIHEO FIRE) 0% 90%
[Fv vy aDRHERNE L Eo7ebF v v ¥ a DNEZHIBRT 5 | O ITFIHHR ERFEO flush i 0% 5%

10.4. ReadCache Y XA F L 45 5D7 v 57— FFEE
ReadCache 4.5 5D 7w 7T — MTIZFHCMEE 55 3B D FX Ao ROTFIETIEREZ LTI W,

1. 7947 hMlld ReadCache 27 > A > A b—)l
T4 AT EHIRETEE L, Ta> ha—bSxb) = 100 g5 L07 AV A R—)l] 5 [ReadCache ¥ A7 L 4.5 K
Z 473 [ReadCache ¥ A7 L 45 7547V ] 7 VAV A—ILLET,
XTUA VAV ET D L Fr v Y aldFIHTERLRDET,

2. WiRET Yy FATYLET,

3. P —/\—{lld> ReadCache 27" >/ > A b —)l

4. Tavira—isx] = 17arS .07 A YA —)V] 5 [ReadCache ¥ AT I 4.5 Y—I\—] 7%
TUAVAR—ILLET,

5. ReadCacehd.5 @O H—/3—7 4 )L 2 —EH A L TWAIKFHTIE, ReadCache 4.5 @ [ReadCache BHIE Y =27 )V IZH>TT
A VA=V L TLTIEEW,

6. ReadCache ¥ A7 L fiiliitzy k7 v 7] OFIMEICHEL . ReadCached.6 DA VA b —)L72 775> TLIEEW,

753, ReadCache 4.5 THEE L2 AET ¢+ A 713, WL DH DT A—Z—h¥ ReadCache 4.6 THHE L7z L EDHE TR >TVET,
TI7 4N MEEBEIZL T, TNETNOMZERELTLEEY, (ReadCache T4 AVEMY —)VTC [ EM TS I REBET S| REVEM
LT, [Frvya | RTNEEETEET)

[Fv vy aORARDEL Ao bF v v ¥ a DNEZHIRY 5 ) JHERh A%
[Fv vy 2 ORHENEG L E>7ebF vy Y a ONEZHIRT 5] O TR FRRE] 0% 90%
[y w2 2 ORAENE L B0 bF v v a ONEZHIRS % | @ TR EFERO flush T | 0% 5%

105. 724> A F—IVFIER

 ReadCache DA YA M=)V /7 VA VA —=)UWEREZTTS BT, T 0 VAREY 7 2 E I UTh B EEZIG L T 2E w0,
o VUAVAP—IUERERZ Y SA47 Y ML ——lDOWi /5 THEENRE L ED £,

1051.9547 2 MIDT > A2V X b—IVFIE

D547 2 RTHRIE TR LD BICHROHREINBREL 5D £9, 8T + A VRS BELRLBIE, 75472
WiRZ Y vy BRI YDDZTT 4 AT G — ) IR 21175 > TR EW,
TIA VA= VEEET B L, Fvv P aBRATERIGDET,

10529 —N\—fID7 A2V A b—ILFIE

rayra—wSxiV) = I7a 75 L07 A VA=)V 5 [ReadCache 3 A7 L Y—/3—] XU TReadCache ¥—/3—7 ¢
WE—] BT VA VA =IVLTL ZE WV, U= N—DHEHNLEICRE MDD T,
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filife 1. ReadCache ¥ A7 L V7 b x 7 (IR FRIELHTE

AAESHRARE LR M) bovEd) @ ARKEE LB TRIET2Y T Y27
TuyS L QR TRET0T 5 L) 0nES) 2 HAENTHRY 2HR % FilORHIC
b EDEBERRL L. BERAZURICCREN2Z 0L LET, BEEDEIRE
NBNREND OO T 1T T LOEIR, TaYS LOEA, HHBIUHEARRIC
DEXLTR, BEROIEL TR TVREEXT,

Jr

AL, BERINAY 7 Y 27 WA v an— FENHIFENLET .
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C & DIEAIT % T LIS KD, VOIS TEAZKINC K IRl TN BRI 71 7 T WO
T ESHBTUNTEET,

Bethid, BERDAZUEOVTNADORINTER Sz & I, JFiTm 7T Loz
WMYEERTLNTELT,

HTT T LOWHREE, AZHROBRICHDZH TS5 X T HRLE T,

JFal 70 T LOMGRMENHE T LI iaicid, ARKEICED < BE kO Z OO R [iE
HTT20DELET, BEMBIHT TSI LOMAEOK THREBICAY 7 by 78
HTOT T LBRUZOTR OB ZWHET 26D LET,

AYT Y7 HBICEEND YT Y 2 T IV HOHINMEEZZE L, $RRETS
AIRENED D B & WALV LIy, SRl T 0D T Le TIRATRW I & BRI A L Wikdhid s
HIC K DAL, AR T THILMNTEELDLELET,

lRIHE

ARY T b7 HBICREY 2 — )UK E =2 TVDFEIRE N T, §rETns o Lk
FERROBEBIFICHB T, BEMIBLUTOY =85 A & 2 ZHORPHN T U4 — /N E2 A L.
e, URDIIAT YV RT I RATA Y RROTHNTI AT Y ST 72 AT 5T
LIC& DY — N EHTET LN TEET,

AR
YNNI AH
IIAT VIR

&

BORIRR 7 L

HiRiEAId 5 [ReadCache ¥ AT L\
TA £ AEAIH ) ISR
BEREE. EHOT— ISR E NS EEN R Y N T — I O X ETON—Z L LT
WIS LEEHTECLIETEEE A

BRI, MEICED BRIV HAENICBWTOR, 717 LEMNT 5T &
TEEY,
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BERE, BMTA L AZWBAETND T LICKDE 1 FRIROT—N\F Ay ABE 7
FAT YT AR LI, AZWEICINA, RIEITE OB T A £ > AGE
RS NIRFES DL LET,

G700 LOWE - WEB X URE

BEEE, AZRETHRENTORHEZRE, #7075 LOMH, HM, 8, #&E
ZOMMOWS7ZTTS T LR TEEE A,

ABIEIE, WFET 0TS LIS BRI R BERICBIET 250 TRH D FE A,

4705 LOBARS

it

BEE. 70T LR Z OO =#IT 2 FHEM RS, Mg, Bz oft
DI TS T EETEEEA,

W ISAIVE

BEME, PO ILEVN—R c ZYVZT YT WAV AVERBET Y TV
FTHTLRTEETA, ¥, BEBLCOEI BITARIEZTLETEEE A,

RFAED B

Perbld, FFET RS I LICBLTCOD BB EERITVER A, ST RS T LB LAEET S

M BEROIUT B XYM A ZE > TUHENZ 6D L LET,

RIEHOBEIC D5, BERICK BT HY T LOBZIWY OHMNS 1 2 7 HUNIC
WA R UBFERAL OB RNERANC K O FFH T BT T LOBD ONF) BRI h, Z
DEZBHEED DM E NI, TR, Y] & F BEIEZTTAV, A Web ¥ il
WUET. 2L, BEREYZNANTEEC KD YR DERCETES R, FiId#s)
EMNEREE NEWEERHZ T 2B 5N L TRTHEDE LET, ABICEEDBIEZE >
HT0Y T LT RO TR T L LE T,

FHEOHIBE

FAEOIHEB KUBEROBGIFRIG, RTEDI2 LB ELET,

Pl LA EZEE G, BERORIFILE, R END R UTRE GREREIC D&
HWPRU, QPRSI AZEAET.) BRUBE &ML BERICHL TR
FHAEFRISHED HRFIC OV TR Z AV E 8 A, o, BEAMREREEITZAS %
AT OBIFMIUTLIE, T O LOMKOUMZ DT, BERPIPRICIB AN
Bt AV T Y 2 T WHOBOREHLH AT ZO ERE LET,

Zoft
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it 2. ReadCache ¥ A7 LAFIHT 27—V 7 MEDTA L2 ATDWT

« Darrent Tucker [0 asprintf.c Z&HE T, ISC 71 Y AMEHENE T,

s+
* Copyright (c) 2004 Darren Tucker.
B

* Based originally on asprintf.c from OpenBSD:
* Copyright (c) 1997 Todd C. Miller <Todd.Miller AT courtesan.com>
*

* Permission to use, copy, modify, and distribute this software for any

* purpose with or without fee is hereby granted, provided that the above
* copyright notice and this permission notice appear in all copies.

*

* THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES
* WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF

* MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR
* ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES

* WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN

* ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF
* OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

*/
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/* Copyright (c) 2008, XenSource Inc.

* All rights reserved.

B

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions are met:
*  * Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

*  *Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the

* documentation and/or other materials provided with the distribution.

* * Neither the name of XenSource Inc. nor the names of its contributors

* may be used to endorse or promote products derived from this software
without specific prior written permission.

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
*"ASIS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

* LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

* A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER
* OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

* EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

* PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

* PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING

* NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS

* SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*/
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Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control” means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (i) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain



separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution” shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution.”

"Contributor” shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions

for use, reproduction, or distribution of Your modifications, or

for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or

40

implied, including, without limitation, any warranties or conditions

of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS
APPENDIX: How to apply the Apache License to your work.

To apply the Apache License to your work, attach the following
boilerplate notice, with the fields enclosed by brackets "[]"
replaced with your own identifying information. (Don't include
the brackets!) The text should be enclosed in the appropriate
comment syntax for the file format. We also recommend that a
file or class name and description of purpose be included on the
same "printed page" as the copyright notice for easier
identification within third-party archives.

Copyright [yyyy] [name of copyright owner]

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

See the License for the specific language governing permissions and
limitations under the License.
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