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node relationship property
K 1-2 BB =Ko R EE




#12 AR NoSQL *°* 7

Q X RE ARG DT TRe Rt e, FEHASERMEEA AT R,

Q & — & Neod] IR 25A8TT LLALER | 10 {Z /9%, I B 0T DL 3 K95 43 3238 35 K
B,

O & ERpREE, KKEN T EHEMEmMaIrGES .

Q RFA AR RN TG, ZO0ZhAERY Jar 2 k/N A% S00KB,

Q B#mMAFANSERED, FEEFNFE.

1.4 FEING

AT oA T 402 NoSQL, UK. NoSQL f9—EEff34, 4RJS 4128 T 4 FhIF 8 NoSQL j*
U ThRE ISR, MEE 2 TEFFER, KETEANTEM® Cassandra AU FIINGEE . 454 LR (d I 7 8.






SRS

O & Windows (3547 HUHR Cassandra
Q 4 Linux 33247 £ AUkL Cassandra

O Cassandra #) 2 #E4E A

O Cassandra & 3% 3 5> HL R
OEEHELD

Q 4 4447 T A5 Cassandra LE
QAFI&
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FESE 1 3Erh, RAINZT Cassandra FIE T NoSQL f=dfh o ZEATIH, FRATFEZE U ]
TE Windows Fl Linux ‘& i3 | LB H{d F Cassandra,

2.1 7F Windows IR iEiZ1TE YRR Cassandra

Cassandra A] DI FE LRI E 43297, %5 Windows, Linux 1 UNIX &4, 1£ Windows &
4t 24T Cassandra SZAEW 7 ERY, REBEYF JRE (Java iz{7E i), )5 T #X Cassandra,
HHITEENERRATLLETT o

2.1.1 @& JRE

JRE & Java ¥ BT EE, ABEIEFT Java BB, WL JRE, IREME N T
ZHb fik . hup://www. java. com/zh _ CN/download/manual. jsp, T JF JRE Y F #§ 7 ifi, 40
&l 2-1fF7R .

ﬁ,‘f Windows® =~

0 Windows 7XPAIsta2000/2003/2008 B - 37 PG LT
A ~10MB* 1R
. y IR Java 5. EIE
0 Windows 7XPNIstar2000/2003:2008 RN . AN HGITETOE

B
S 15918 18R risearmriiion
» B4 {i7 Java Plug-in RUB={ER

@A EAA 10 MB, RHMER N THFEE . EEE TRBTHE . LBl h.

K 2-1 T4k JRE

THEGEMRZ G, MBIRRTMEE ., MRRAE i JRE MLEREEE, IBABINM L
42 R C:\Program Files\Java\jre6\, SEE G, B B/ F JRE MRS L. JAVAL_
HOME = C; \Program Files\Java\jre6, SERIZEE, WLLITH “HSi7E 0" K38 JRE B&
BCERTh, R A “java - version” 5, BEWS TP JRE AYRA(E B, L8 JRE AYED B AR
T, W 2-2 FiR. |

21 Command Prompt
dicrosoft windows [Version 6.4

ronment (build 1.6.0_16-b01)
1 (B ]i 1..', : _1 ]';‘.'1 , Mix r‘-[i !":i,'.‘!i-‘ 3 h A Ing

B 2-2 JRE fHREAE 5
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2.1.2 mEEi={T Cassandra 0. 6. X

7E Cassandra ‘B P F # Cassandra 0. 6. x BE4EE, TEHTERGE, S EHSRRE, Bi%
fRJERI A B K . D:\apache-cassandra-0. 6. x, SRJ5, FFE{ERX Cassandra f9 H ZRECE 3CH
( conf/log4j. properties) FIFFFEELE S (conf/ storage-conf. xml) , 7E conf/logdj. properties 3
4, TEAB Cassandra Y1217 H B RISCIFEEER,

log4j.appender.R.File = Aar /log /cassandra /system. log

(LB ]

logd j.appender.R.File = /apache - cassandra -0.6.x/system. log

FE S conf/ storage-conf. xml FFF EAE MBI H & (commitlog) . #HE L (data) FNETFF
B SC: (saved_cache) BIFFIUHEIE. HF

< SavedCachesDirectory >
Asar /1ib/cassandra /saved_caches
< /SavedCachesDirectory >
< CommitLogDirectory >
Arar /1ib /cassandra /commitlog
< LAommitLogDirectory >
<DataFileDirectories >
<DataFileDirectory > Aar /lib/cassandra/data < /DataFileDirectory >
< /MataFileDirectories >

Bl

< SavedCachesDirectory >

/apache - cassandra -0.6. X /saved_caches
< /SavedCachesDirectory >
<CommitLogDirectory >

/apache - cassandra -0.6.x/commitlog

< MAommitLogDirectory >
<DataFileDirectories >

<DataFileDirectory > /apache - cassandra -0.6.x/data < MDataFileDirectory >
< /DataFileDirectories >

)5, BT 2% T Cassandra FIFFEEAR 4

CASSANDRA_HOME =D: \apache - cassandra -0.6.x

SER LA ETRLLE, Cassandra FIPRRBEAC T SEEE T o

FR & 4F Cassandra 25, T “@4freia”, #t AF D:\apache-cassandra-0. 6. x H 3

T, $RJG BT “bin\cassandra. bat” #7438 0] LAiZ 4T Cassandra T, 1 2-3 iR, [A)
mf, FRAT1L7E D: \apache-cassandra-0.6. x HFE FFHE 3 1~ HF (commitlog, data Fl saved _
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cache) DL HEICH (system. log)

B 2-3 {E Windows ¥}55iz4T Cassandra 0. 6. x

2.1.3 BEEEia{7 Cassandra 0. 7. x

£ Cassandra B F T #{ Cassandra 0. 7. x fY 45, THEHTZERE, CHEHFERE, BiX
RSO B R . C:\apache-cassandra-0.7. x, AR5, fa & Cassandra B H ZEAE F {4
( conf/logdj-server. properties ) F1 7F {iff BC B 3C 4 ( conf/cassandra. yaml ) , FE conf/logdj-serv-
er. properties 34, TFEE(E RN Cassandra IIE1T H BRI SG#EE, ¥

logdj.appender.R.File = Arar /log /cassandra /system. log

BEEh

log4j.appender.R.File = /apache -cassandra -0.7.x/system. log

E conf/ cassandra. yaml X {4, TEEHEIE HE (commitlog) . ZHELM (data) FEFF
#HE (saved_caches) BIFEILIEIE.

data_file_directories: )

- /var/lib/cassandra/data
commitlog_directory: Aar/lib/cassandra/commitlog
saved_caches_directory: Aar/lib/assandra /saved_caches

(5]

data_file_directories:

- /apache - cassandra -0.7.x/data
commitlog_directory: /Apache -cassandra -0.7.x/commitlog
saved_caches_directory:

/apache - cassandra -0.7.x/saved_caches

e, MRARAIRE Java BRI, RIS Java 9223 H FiR B JAVA_HOME %
&,

JAVA_HOME = C:\Program Files \Java \jreb

SERLLA_ B FRLAJE, Cassandra RUFRBERIRCESEE T o
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BeE 4 Cassandra Z J5, T “2 780", #F AF| C:\apache-cassandra-0.7. x H
T, RIGEIEHIT “bin\cassandra. bat” 2 LA LAiZ4T Cassandra T, WNE 2-4 s, [
B, 1< 7E D: \apache-cassandra-0.7.x HF T EZMEL T 3 I~H F (commitlog, data Fl
saved_caches) LK HEIF (system. log) ,

¢t CAWINDOWS'\ system32\cmd.exe - bin\cassandra.bat = =00 SRR aelalx

Canho s

ot

B 2-4 FF Windows 33%i=77T Cassandra 0. 7. x

7%b, BT Cassandra 0. 7. x A I T HELBBOCEIE (Schema) {5 EHITIEE, FF
URGER IR, A2 EAAFEXHTEEEFESE, FEACTIHEIE, EH
70T iy 28 O BL 30 AR E TR R B A RLE S,

C:\apache -cassandra -0.7.2 >bin\schematool.bat localhost 8080 import
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2.2 f& Linux SREi=s1TE AR Cassandra

7F Linux M B AL H Cassandra S57E Windows FREEHECE L, XHIFEZETETF JRE WED
7 XA JG Bl Cassandra A A[R], UNJ5 3l Cassandra, 7E Windows ZRGEH (i R BHIA 22
cassandra. bat, T7E Linux R4 {d Y444 2 cassandra,

FHE AR/ Linux RE 44 32 £/ Ubuntu 10. 04,

2.2.1 #Z& JRE

FERZH Linux BITIRS, Java FERINALEY, ATLUEEEGSTPEA “java -ver-
sion” REFZEM JRE RA(E R

WRBIARFZE JRE, T EMN T #. JRE (9B F#Mshk: http://www. java. com/
zh_CN/download/manual. jsp, T JRE (9 £ HE, A 2-5 FraR.

5 umnu AT

O LinRPH (EMEYE) XHKA: w7

O Unux CENMESTH) RS 202m0

O Linwodd =3k 108 Me

O LinwoBd BRM T TriEdd: 1001 e
*iRERA 32 (TAIELLEIE Java applel A Java Web Start .

T Java 5 BB
ot bt pg b e Snd

&EE%E

B 2-5 TF#RJRE

T#R JRE &, XFH AT E4E84E, =& EE X4 B & J/home/ aaron/Downloads/
jrel. 6. 0_21, #E ~/. bashre 3C{4 5% JAVA_HOME (¥ 8548 1% B 3] JRE H 5/ bin HF
, FRHMERRSGH) PATH B934 fit .

export JAVA_HOME = /home /aaron/Downloads /Ajrel.6.0_21 /bin
export PATH = $JAVA_HOME: $ PATH

BEEGERE, BT T <, HESRI RS R AR,

. ~ /.bashrc

I J Be%6 JRE SRS RERCEARL, WA 2-6 iR,

File Edlt View Terminal Help

aaron@ubuntu:~$ java -version

java version "1.6.6 21"

Java(TM) SE Runtime Environment (build 1.6.86 21-b86)

Java HotSpot(TM) Client VM (build 17.8-bl6, mixed mode, sharing)
aaron@ubuntu:~$ Jj

g 2-6 £ JRE
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MIE 2-6 AT LIF S, JRE ELE AL, FETUE®MH,
2.2.2 mEEF)I=1T7 Cassandra 0. 6. X

MEMHP T Cassandra 0.6. x, REH TEHRMWERCHRE, BRIRFBEHOXHAALEN
/home/ aaron/Downloads/apache-cassandra-0. 6. x, $RJ5F, T n{& L Cassandra Y H BB X4

( conf/logd]j. properties) FIfFiF AL E X4 ( conf/storage-conf. xml) , 7E conf/logdj. properties 3
i, TEEBL Cassandra (IE4T H S LHFEEER,

logd4j.appender.R.File = Avar /log /cassandra /system. log
BM A

logd j. appender.R.File = /home/aaronDownloads /apache - cassandra - 0.6.x/sys-
tem. log

1E conf/storage-conf. xml 3, TEMBHEEHE (commitlog) . B4 (data) FFELF
¥WAE S (saved_cache) HBYFFIEEIE. HF

< SavedCachesDirectory >
/var /l1ib/cassandra /saved_caches
< /SavedCachesDirectory >
<CommitLogDirectory >
Arar /1ib /cassandra /commitlog
< LommitLogDirectory >
<DataFileDirectories >
<DataFileDirectory > Arar /l1ib /Acassandra/data < /MDataFileDirectory >
< /DataFileDirectories >

Bl

< SavedCachesDirectory >
/home /aaron /Downloads /apache - cassandra -0.6. x/saved_caches
< /SavedCachesDirectory >
<CommitLogDirectory >
/home /aaron /Downloads /apache - cassandra -0.6. X /commitlog
< LommitLogDirectory >
<DataFileDirectories >
<DataFileDirectory > /home /aaron /Downloads
/apache - cassandra -0.6.x/data < /DataFileDirectory >
< /MacaFileDirectories >

SE LA FAEIR LG, Cassandra B2 T sEBC B SEEE T o

BCFL4F Cassandra 22 J5, FTH “@4 478 O, 3t A F/home/aaron/Downloads/apache-
cassandra-0. 6. x H3R T, /5 HIEMAIT “bin/cassandra” #ig4 LAl LIiE4T Cassandra T, 0
K 2-7 ff/~o. [A]fF, /home/aaron/Downloads/apache-cassandra-0.6.x R TFZ 7T 3 1~ H #
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( commitlog . data Fl saved_cache) LA H &4 (system. log) .

aarcngubuntu: -/DoWnloadssapache-cassandra-g8.6.115% bin/fcassandra
aarondubuntu: -/Downloads/apache-cassandra-6.6.11%  INFO 80:24:57,647 INA not found. Hative metheds will be
disabled.

INFO ©0:24:5%7,788 DiskAccessMode 'auto’ determined to be standard, indexAccessMode is standard

INFO ©€0:24:58,178 Saved Token not found. Using 13639B83965365613708226G78890792127377580

INFO 60:24:58,178 Saved ClusterWaze not found, Using Test Cluster

INFO 00:24:58,185 Creating new commitlog segoent /home/aaron/Downloads/apache-cassandra-0.6.11/commitlon/C
oroitlog- 1298305498185, 109

INFO 60:24:58,231 LocationInfo has reached its threshold; switching in a fresh Meztable at Cosm)tLoglontex
tifile="shomesaaron/Downloads/apache-cassandra-6.6. 11/commitlog/Commitiog- 1293305498185. log', position=420)

INFO 09:24:58,231 Enqueuing flush of Memtable-LocationInfoR22885256(16% bytes, 4 operations)

INFQ 90:24:58,233 Writing Mextable-lLocationInfo@22885256(169 bytes, 4 cperations)

INFO 80:24:58,525 Completed {lushing shone/aaron/Downloads/apache-cassandra-0.6.11/data/systes/Location]nf
o-1-Data.db {368 bytes])

INFO 00:24:58,543 Starting up server gossip

INFO DO:24:58,626 Binding thrift service to localhost/127.0.0.1:9160

[ 2-7 f Linux #8515 47 Cassandra 0. 6. x

2.2.3 @2Eirf7 Cassandra 0. 7. x

MERH T %R Cassandra 0. 7. x, REW TEROEHFQRE, BUIERENSCHAALER
/home/ aaron/Downloads/apache-cassandra-0. 7. x, )5, T2 Cassandra i H BB 4
(conf/logé4j-server. properties ) Fl 1% fifi BC Fi X 14 ( conf/cassandra. yaml) , #E conf/logdj-serv-
er. properties LT, BB Cassandra (13217 H A9 S04 H12, W

log4j.appender.R.File = Avar /log /cassandra /system. log

B

log4 j.appender.R.File = /home/aaron/Downloads /apache - cassandra - 0.7.x/sys-
tem. log

fE conf/ cassandra. yaml U, TREERREIR A (commitlog) . B30 (data) B
¥ (caches) WIFFIIEE. ¥ |

# directories where Cassandra should store data on disk.
data_file_directories:
- Avar /1ib/cassandra data

# commit log
commitlog_directory: Arar/lib/cassandra /commitlog

# saved caches
saved_caches_directory: Aar/lib/cassandra /saved_caches

(L5

# directories where Cassandra should store data on disk.

data_file_directories:
- /home /aaron /Downloads /apache - cassandra -0.7.xAdata

# commit log
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commitlog_directory:
/home /aaron /Downloads /apache - cassandra -0.7.x/commitlog

# saved caches
saved_caches_directory:
/home /aaron /Downloads /apache - cassandra -0.7. x/saved_caches

SERR LA EEBRLA)S, Cassandra B2 {THRBEBABCESEEET o
BB Cassandra 2 /5, T “@S47& O7, #F A F/home/aaron/Downloads/apache-

cassandra-0.7. x H#F, REHEHFT hin/cassandra el LAz 4T Cassandra T, 11
& 2-8 . [EAf, /home/aaron/Downloads/apache-cassandra-0.7.x BT £ 7T 3 1~ H F
( commitlog, data #{] saved_caches) LK HEX {4 (system. log)

aaronubuntu: ~/Downloads/apache-cassandra-0.7.8-rc3% binfcassandra
aarondubuntu: ~/Downloads/apache-cassandra-9.7.0-rc3% INFO 00:29:47,665 Heap size: 523&951?&!524?46?52

INFO £0:29:47,671 INA not Tound. Native methods will be disabled.

INFO ©0:29:47,736 Loading settings from file:/homefaaron/Downloads/apache-cassandra-0.7.0-rc3/conf/cassand
ra.yaxt

INFO G0:29:47,982 DiskAccessMoade 'auto' deternined to be standard, indexAccessMode 1s standard

INFO £0:29:48,192 Creating new comeitlog segment /fhome/aaransDownloads/apache-cassandra-0.7.08-rc¢3/commitlo
g/CommitLloyg- 1298205788192, Loy

INFO 80:29:48,323 Opening shome/aaron/Downloads/apache-cassandra-

INFO B89:29:48,406 Opening /home/aaron/Downloads/apache-cassandra-

INFO B808:29:48,428 Opening /home/aaron/Downloads/apache-cassandra-

INFO 90:29:48,446 Opening shomefaaron/Downloads/apache-cassandra- rc3/datassystem/Migrations-e-1

INFO B6:29:48.459 Opening /home/aaron/Downloads/apache-<assandra-o. rc3/data/system/LocationInfo-e-2

INFO ©0:29:48,489 Opening fhome/aaron/Downloads/apache-cassandra-0.7.8-rc3/datassystem/LocationIntfo-e-1

INFO 00:29:48,650 Loading schema version 3laBbleb-0fgf-11e8-acbe-¢7681669bcfc
WARN DD:29:48,989 Schema definitions were defined both lecally and in cassandra.yasl. Definitions in cassa
ndra.yanl were ignored.

INFO ©08:29:49,872 Replaying sfhome/aaron/Downloads/apache-cassandra-0.7.8-rc3/commitlog/Commitiog-129316166
2044, log

INFO B0:29:49,122 Finished reading fhome/anron/Downloads/sapache-cassandra-0.7.8-c¢3/commitlog/Commitiog-12
93161662044, 109

INFO 60:29:49,125 Log replay complete

INFO 00:29:49,195 Cassandra version: ©.7.0-rc3

INFQ £0:29:49,195 Thrift API version: 19.4.0

INFO 00:29:49,209 Loading persisted ring state

INFO ©0:29:49,219 Starting up Server gossip

INFO 00:29:49,262 swilching in a fresh Memtable for tecatronInfo at CommitLogContext{file='shome/aaron/Dow
nloads/apache-cassandra-0.7.0-rc3/commitlog/Commitlog- 1298305788192, 109", position=148)

INFO 00:29:49,266 Enqueuing flush of Memtable-LocationInfo@26578114(29 bytes, 1 operations)

INFO 08:2%9:49,267 Writing Memtable-LocationInfoR26578114(29 bytes, 1 operatlions)

INFD 66:29:49,535 Completed flushing /homesaaron/Downloads/apache-cassandra-0.7.0-rel3/datassystes/Location
Info-e-3-Data.db (149 bytes)

INFO ©0:29:49,558 Using saved token 12101159612682543223186181263620260260339

INFO B0:29:49,559 switching in a fresh Mexstable for LocatienInfo at CommitiogContext{file='/home/aaron/Dow
nloads/apache-cassandra-g8.7.0-rc3/commitiog/CommiTLog- 1298305788192, log', position=444)

INFO 60:29:49,560 Enqueuing flush of Hemtable-LocationInfo@24080543(53 bytes, 2 operations)

INFO 00:29:49,560 Writing Hemtable-LocationInfod24889548(53 bytes, 2 aoperations)

INFO ©68:29:50,251 Completed flushing fhome/faaron/Downloads/apache-cassandra-9.7.0-red/datassysten/Location
Info-e-4-Data.cb (301 bytes)

INFO 60:29:%0,252 Compacting {org.apache.cassandra.lo.sstable.5S5TableReader (path="shone/aaron/Downloads/ap
ache-cassandra-0.7.0-rc3/datassystem/LocationInfo-e-1-Data.db' },org.apache.cassandra. 0. sstable.S5TableRead
er({path="shome/aaron/Downloads/apache-cassandra-0.7.06-rc3/datassysten/LocationInfo-e-2-Data.db" },org. apache
.cassandra.1o0.sstable.55TableReader{path="/home/aaron/Downloads/apache-cassandra-0.7.0-r¢3/data/systen/Loca
tionInfo-e-3-0ata.db"},o0rg.apache.cassandra, 1o.551able.SSTableReader (path="shoresaaron/Downloads/apache - cas
sandra-9.7.8-rc3/data/systen/LocationInfo-e-4-Data.db' 1]

INFO 60:29:50,256 Will not load MX4J, mxd4j-tools.jar is not in the classpath

INFO 00:29:50,519 Binding thrift service to localhost/127.6.0.1:9160

INFO 68:29:508,522 Using TFramedTransport with a max frase size of 15728640 bytes.

-rc3fdata/systes/IndexInfo-e-1
rc3sdatassysten/Schems-e-1

8.7.0-
-8.7.0-
6.7.0-rc3/data/system/Schena-¢-2
0.7.0-
7.0-

%] 2-8 7E Linux 3 5%i=47 Cassandra 0. 7. x

%4k, B1F Cassandra 0. 7. x BiA I T LB BTHGE (Schema) {EEHIDIRE, B
URKERBHNHEASBEEMAFEXHTHERFLR, TEACFIHLE, RENT
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407F i HF BC R U E LRI CEER TR R A RS

sh bin/schematool localhost 8080 import

2.3 Cassandra By

Cassandra IR A SEFERBEXT IR, RATATLIKF Cassandra AYETIBEHIRIAR &

R—~ PO 4E sl 35 A 4ERY HashMap,
{E Cassandra H7, B(#EIEHIHE LA F JLAP: Column, SuperColumn, ColumnFamily Fl Key-

space, I M4 Al 40483 4 FpadEaE R,

2.3.1 Column
Column j2 Cassandra I /NIRRT, ER— N =CAIZHE T, 48 name. value

Fil timestamp,,

B —~ Column f JSON fyIE £ b3k, TR

{ // &% —/~ Column
name: "email address”,

value: "gpcuster@ gmali.com",
timestamp: 123456789

}
iX B AEEIA) name Fl value #FJZ Java H A byte[ 125651,

2.3.2 SuperColumn
FATAT LAKF SuperColumn 8GR Column AL, B E —A name LA K — Z 54 5L Y

Column,

#§—1~ SuperColumn f] JSON iR TF

{ /7 iX #& — A~ SuperColumn
name: "email",
/7 04— R 69 Column

value: {

{name: "address",
{(name: "id", value: "gpcuster", timestamp: 123456789},

{name: "password", value: "123456", timestamp: 123456789},

value: "gpcustr@ gmail.com",timestamp: 1234567891},

}
Column 1 SuperColumn #/& name 5 value BY4H 5, Ef1ZE & KA R T Column (1)

value J& Java 1} String 287, T SuperColumn A value f& Column [1] Map,
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7+ 7 : SuperColumn § % & K 1,4~ timestamp &4,
2.3.3 ColumnFamily

ColumnFamily & — M8 T2 Row W&, LK ERERBEEFKE. Row &
i Key LR 53X Key FrREKAY Column ZH AR o
RS 2-1 {432 T — ColumnFamily,

I 2-1 ColumnFamily =6

UserProfile = { //iZ# —4- ColumnFamily
gpcuster: { //iXA 3}t ColumnFamily &) Key
/7 iX R Key TF*FE & Column
{name: "username", value: "aaron”", timestamp: 123456789},
{name: "email", value: "gpcuster@ gmail.com", timestamp: 123456789},
{name: "phone”, value: "13912345678", timestamp: 123456789}
}, //F—4 Row % %k
ieure: { // 3% ColumnFamily #5 % — A~ Key
/AL B — A Key & EL#) column
{name: "username", value: "bean", timestamp: 123456789},
{name: "email", value: "bean@ gmail.com", timestamp: 123456789},
{name: "phone", value: "13312341234", timestamp: 123456789},
{name: "age", value: "23", timestamp: 123456789}
} /B =4 Row 4 %

T #F & —1 Standard 2EXV A ColumnFamily, Standard 28] ColumnFamily & T —
%% Column,
ColumnFamily #2,7] DL & Super 88 BI), QIS E 2-2 .38 T — SuperColumnFamily,

KoK e 2-2 SuperColumnFamily =8

AddressBook = { //iXZE—4- Super £A & ColumnFamily
gpcuster: { //iX& 3} ColumnFamily & Key
{
name : "John", //iXA SuperColumn #) name
value : {
{name: "email"”, value:"john@ gmail.com", timestamp: 123456789},
{name: "phone", value:"13412341234", timestamp: 123456789},

}
e
{
name : "Kim", //iX% SuperColumn &) name
value : {
{name: "email", value:"kim@ gmail.com", timestamp: 123456789},
{name: "phone", value:"13412340000", timestamp: 123456789},
}
},

{
name : "Tod", //iX & SuperColumn # name
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value : {
{name: "email", value:"tod@ gmail.com", timestamp: 123456789},

{name: "phone", value: "13412341111", timestamp: 123456789},

}
}
Yo /7 —A Row 45 &
ieure: { /7 3E L & E ColumnFamily 47 Key
{
name : "joey", //iX# SuperColumn #9 name
value : {
{name: "email", value: "joey@ gmail.com", timestamp: 123456789},
{name: "phone”, value:"13400001234", timestamp: 123456789},
}
}.
{

name : "William", //iZ ;% SuperColumn ) name

value : {
{name: "email", value:"william@ gmail.com", timestamp: 123456789},

{name: "phone", value: "13011110000", timestamp: 123456789},

2.3.4 Keyspace

BF—~ Keyspace f1 5 Z > ColumnFamily, Ff H. ] LLFg & {4 F 09 B g & {7 95 B F &R 19
%

— iR, Cassandra 253 LT 5 — Keyspace L2898 T . {H2E Y4 Cassandra JE#E R EHE
Kok 55 RO A%, —1 Keyspace SLIEEI R TR T o

FE A WA~ R L AT [R] — 4~ Cassandra ZEHE, 49— AN %0 X o AR 5 B — /1~ 14 i Blo-
gEntry (1) ColumnFamily, Tiij H.55— 4~ L2 WG A9 B & (i B0k 3, 88 A2 I ol O 2803 2%
Rk S, MAGRT M 2 AR Keysapee A i 2 X 4~ 54 o

2.4 Cassandra BJE3EHERE 21

BT 3AE R E N BAEREIR , Cassandra i4 1] LL 48 £ ColumnFamily 1 Column 9 HE J¥ #1
W 33 AN HE R A 2 A B0 PR 4G A Cassandra MY BFRSE ALY, RN EMRCELERAIF
AT o

% E X T —4~ ColumnFamliy, 3 HA$3—14> Key TN 4 85755 A Cassandra,
X 4 SRBEEE AT .

{name: 123, value: "first insert", timestamp: 123456789}
{fname: 832416, value: "second insert", timestamp: 123456789}
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{name: 3, value: "third insert", timestamp: 123456789}
{name: 976, value: "fourth insert", timestamp: 123456789}

S48 E B HEF HLN A LongType, JBAIX 4 S58HES A Cassandra J5 A9 UNF -

{name: 3, value: "third insert", timestamp: 123456789}
{name: 123, value: "first insert", timestamp: 123456789}
{name: 876, value: "fourth insert", timestamp: 123456789}
{name: 832416, value: "second insert"”, timestamp: 123456789}

TLIER], #08 LongType HEFJG, Key FHIMIATA Column HFJELL Column f¥) name $({H
KANHEF9
L A] LASE & HE AR 8 UTF8Type, IR 40X 4 84S A Cassandra G BYIFUF AN

{name: 123, value: "first insert", timestamp: 123456789}
{name: 3, value: "third insert", timestamp: 123456789}
{name: 832416, value: "second insert", timestamp: 123456789}
{name: 976, value: "fourth insert”, timestamp: 123456789}

28 UTF8Type HEF LA, HERF AYERINAE T $22 B8 Column Y name =5 K/,
F% T LongType F1 UTF8Type YHE R #LI 2 4F, Cassandra i 3735 FH A HE F LN . 35 2-1
FEANIT 43 T Cassandra SZRFRIEr A HERF LA
F2-1 Cassandra Z#FRIEFEHEF RN

HE i #4 F5 HE B AL
BytesType iz B Column 25 PRI Byte JUIF iE4THEN
AsciiType % Ml Column £ FRAY ASCI JBIFY #E4THER®
UTF8Type &% I Column £ FR(F) UTFS JH ¥ AT HER®
LongType %18 Column ¥ MY Long JFY BEATHEFF
LexicalUUIDType $% B8 Column 24 ¥ (1) Lexical UUID J@UF #E4 THEFF
TimeUUIDType %81 Column 25 FRMY TimeUUID J #E 17 HE

i1 F Super ZEHIf) ColumnFamily 145 ) )2 SuperColumn, BT T 0] LL$5 £ SuperCol-
umn X5 SuperColumn 22 [&] (¥ HERFEBIN Ah , 80T LAZ RS E SuperColumn 50 fF 1559 Column [
HEFF LI, 3 Eax sk e # i #R Rl A A, WA

{ // % —4~ SuperColumn
name: "workAddress",
value: {
{name: "street", value: "street one", timestamp:123456789},
{name: "city", value: "Beijing", timestamp:123456789},
{name: "zip", value: "100000", timestamp: 123456789}
}

}
{ // § =4 SuperColumn
name: "homeAddress",
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value: {
{name: "street", value: "street two", timestamp: 123456789},
{name: "city", value: "Hunan", timestamp: 123456789},
{name: "zip", value: "414000", timestamp: 123456789}

}

iR 45 %€ SuperColumn & SuperColumn 2 (6] § HE 55 #L M) &5 SuperColumn = fif 175 # Col-
umn BYHEFFRLIN S UTF8Type, ARAHERFERIZERWNT

{ // % =4~ SuperColumn
name: "homeAddress",
value: {
{name: "city", value: "Hunan", timestamp: 123456789},
{name: "street", value: "street two", timestamp:123456789},
{name: "zip", value: "414000", timestamp: 123456789}
}
3
{ //%—4 SuperColumn
name: "workAddress",
value: {
{name: "city", value: "Beijing", timestamp:123456789},
{name: "street", value: "street one", timestamp:123456789},
{name: "zip", value: "100000", timestamp: 123456789}
}
}

AIAES, 238G, &% “homeAddress” MY SuperColumn HEFE T & FKHN “ work-

Address” f#) SuperColumn Hij[fil, [[#} SuperColumn NFEZFFA “city” R Column HETE T 2 Fi
B “street” HAY Column Bijjfi,

2.5 EEBIFEED

f£ Cassandra 0. 6. x *, FRAIH BB storage-conf. xml SKAC B AR BIEAER, HEH &
UG R BRI BT 2 H S Cassandra A EA Lo

1F storage-conf. xml 3L, A LLTE+E E Keyspace LA f Keyspace T [ ColumnFamily
F1 ColumnFamily fHEFFIEHEY, _

BT 2SI — -2 A School [ Keyspace, 3+ H T B 3% 3 4~ ColumnFamily, 4354
Student, Teacher ] Class, FX4717] LAFE storage-conf. xml /4 H [ < Keyspaces > {1 Bl /A &5 i an
THE:

< Keyspace Name = "School" >

< ColumnFamily Name = "Student " CompareWith = "UTF8Type" />
<ColumnFamily Name = "Teacher” CompareWith = "UTF8Type" />
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<CeolumnFamily Name = "Class"
ColumnType = "Super"
CompareWith = "UTF8Type"
CompareSubcolumnsWith = "UTF8Type" />
<ReplicaPlacementStrategy > org.apache. cassandra. locator.RackUnaware Strat-
egy < /ReplicaPlacementStrategy >
<ReplicationFactor >1 < /ReplicationFactor >
<EndPointSnitch > org. apache. cassandra. locator. EndPeintSnitch <« /EndPoint -
Snitch >
< /Keyspace >

XN AEE, FRN1E S 3h Cassandra &% —)~ Keyspace A] LI{#i [, 7EF8E Key-
space £l 5 ColumnFamily fY[a] B, 11 F CompareWith 8% T HEJF I, XFF Super £ Y
ColumnFamily, FRf17% ZE 45 % ColumnType, 3 H A )i CompareSubcolu:ﬁnsWilh 15 %€ Su-
perColumn F Column FJHERHLI]

TE4E E#T B Keyspace MR BT, Wi§8E T &K EE ( ReplicaPlacementStrategy ) . 45 10 %%
(ReplicationFactor) FIRIZ% F-hEMM (EndPointSnitch) , XLLEL T A9 £ {E B & 785 A9 3
T

7E Cassandra 0. 7. x f, A LA EH3ETE conf/cassandra. yaml 34 P {Z B schema, #RJ5 i A
bin/schematool 34455 7€ LAY schema U5 B S A Cassandra H7, B{3# H %38 i 1 217 I
T BAEEAY schema {558, JLAUHE T Cassandra #EFE

2.6 EHBESITIELE Cassandra iz H

2.6.1 L5 Cassandra0. 6. x #7325

FIH— 2478 0, #EAZ)| Cassandra B HE T, FE)3 3 Cassandra 7417 LE
J&, & A “connect localhost/9160” #LT] LLiEFER|AHLAY Cassandra T . EERINGE, &l
“Connected to: "Test Cluster" on localhost/9160” HJZEHRE, UK 2-9 fis.

B8 Command Prompt - bi

& 2-9 J3 3l Cassandra 0. 6. x figs T H
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T, IR0 LIAE School iy Keyspace 3 A UNF 35 55085 2 Student o,

cassandra > set School.Student ['aaron']({'no'] ='123456"'

Value inserted.

cassandra > set School. Student ['aaron']['age'] ='25"'

Value inserted.

1Efr4 “set School. Student['aaron' ] ['no' ] ='123456"'" H1, “set” FE/REHMBAIE,
“School” #7x Keyspace 14 FR, “Student” 7K ColumnFamily (Y44 FK, “aaron” F/R Key,
“no” iR Column B4 FR, “123456" F7x Column (1)1 .

SRIG, LR 3 2 RO R B2

cassandra > get School. Student ['aaron’]

=> {(column =no, value =123456, timestamp =1280502063365000)

=> {(column =age, value =25, timestamp =1280502062028000)

Returned 2 results.
Ho 1] LA 43 5 B 8] aaron X~ Key F A 1 Column,,

cassandra > get School. Student ['aarcen']['no']
=> (column =no, value =123456, timestamp =1280502063365000)

cassandra > get School. Student ['aaron']['age']
=> (column =age, value =25, timestamp =1280502069028000)

WZ KT Cassandra iy S1THRAEAIIIGE, FTLAIA “27 80E “help” #HITHER, MH
LhHE rY T %0 57 T 4N 2-10 Fras,

Lashandriz
List of all (Ll commands:
r

'q‘I'|f~'|i'1 L
connect <hostnames/«port -
describe keyspace <keyspacenames

B 2-10 Cassandra 0. 6. x 74 T ELIEHEATHRE

2.6.2 5§ Cassandra0.7. x #3325

fTH— 14478 0, #E AR Cassandra (%3 H R T, 7EJH 3) Cassandra #7217 T H
&, i A “connect localhost/9160" #ER] LLiEIEFNAHLAY Cassandra [ , EIERINE, St
“Connected to: " Test Cluster" on localhost/9160” BY=FEE, WE 2-11 i,
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& 2 ¥ Cassandra HiEN[T % 25

I 2-11 Ji4h Cassandra 0. 7. x iy % L H-

2, AT LUTE Cassandra #SEMHBR 2 A schematool JII#R Y Keyspacel , #8562
—A~ Keyspacel , fl[E 2-12 ff7R,

[ 2—-12  @l4t—4~ Keyspacel

FAT7T LATE Keyspacel Wi A =880, RJE B X se 8 e it ke, i 2-13 Fras,

P12-13 7L Keyspacel Hdi A =08, JRERGH K

L KT Cassandra ap 278G DGR, LU A “77 83 “help” #4748, Wy
ThfE AT 08 5 10 AN %] 2—-14 FfrR

Dis
Connect Lo "
Describe

Display contents of

ot a column value.,

Gat A =k vc_"_'.LTl:ﬂzl L | 2.

Set a column.

set a sub column,

palete record,

Delete column,

pelete sub column.,

Count columns in record.

Count colusns n a super column.

4] 2-14 Cassandra 0. 7. x @72 U HAHEAGD5E
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BoR: %R Linux F4 PiEAEGAHTIE, REEE Cassandra 69 B & T #r A bin\

cassandra-cli Bf 7]
2.7 FEBEING

FER BRG] FEEE REREHE Cassandra f{ FIFFHE ¥R Cassandra RIEA#2/EH
Zo HEUW/AR T A7 Windows Fl Linux R4t BL ¥ FliE4T Cassandra, EHFFHEMYFET Cas-
sandra BOSLIEAERY | HEAFFFLI LA K ande] B B B dE 267, /S PEME T 20{a {8 A Cassandra B 3
Hy#r4 TH 5 Cassandra 1T H



AENE

Q ZEFTRHFAAAER Thrift

O Cassandra #9348 £ &

Q Cassandra &) 45424 0

Q Cassandra 0. 7. x & A 373 2 6k
QAFNL
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2 TNAT Cassandra FIEXIRART, FFHMEA Cli ay217 THAXS Cassandra 34T T 3
e, FEAT S, BATE IR Cassandra 2L L IEFHREED . HBEOMNHE, U
K nfo]{di F Java 155 R #24E Cassandra,

3.1 ZiEFRSFZFHAEMES Thrift

FFERE P/ ks a%dm (C/S) BIFHINIER, BRT ZHmTE k5 4wy 50 5 {5 ik
b, BHTESFARNFRRE P iwmdmS HNALEE RS, kRS SRmEFEH C++ R/BEN,
HERFMHMGELENFT P BRI LN, MRS INRE C++ RAMNE F ¥n.
Java fRASI 25 P o L R HAB A FNE S AN R P im, #HRE2IEFHEFEMNEA. A T R%RX 4
[a1781, W] LAfsE A Thrift,

Thrift — M ZEF WS EEL, TMETRBEENERSI%E, SdXP51%, FE
A0 LEER R T R IR G4, HFH B REME P AR, i C++ | Java,
Python, PHP., Ruby %,

Cassandra {2t T ZFMEF O, U0 Java, C++ . C#, Python %, FE&i F{# T Thrift
HEZR, Cassandra BJF &3 R EE X% F o5 IR 55 %8 w2 B O AE R {5 M a5t ik fnde o,
HERPE— IR 55 L 30 cassandra. thrift, BEPAT{R{EZFRBIEFTEO,

EIRATTEAY Cassandra RITE P, REAET Java WERED., BIRRINICELHET
Thrift, AFAESHAT R BLA A2 BEAT LIIRAG CHEl C ++ MRBIED,

A CHRBIED T

thrift -gen csharp cassandra.thrift
AR C ++ GaFBE DA .

thrift -gen cpp cassandra.thrift

A RGHBEZE OIS, thift 2ERNTLEATIMTXME, —gen L REH SR
BT G A FN S, csharp {0 C#, cpp [RFE C ++, HF—1 2% cassandra. thrift {{
R EMFHIRA I, XA HFE Cassandra B &7 Y interface R T,

B £ %F Thrift 955, 7 LA%E S http://incubator. apache. org/thrift/ 3t — 23k .

3.2 Cassandra Fy#iE s

fF Cassandra H)iF{E 323044 ( cassandra. thrift) 15 X T Cassandra {8 F 59 Fr 5 B2
B, X SRR BN TR ZATHE A BIRE R P A& 8E, bl Column, ColumnFa-
mily %5, BT BIAREE Java S8R (MR A5 — R 26T

3.2.1 Column
Column f& Cassandra B EIAMGFERIT, HTFHFHEE—ITHEE
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Column 7E cassandra. thrift PRJE LI :

struct Column {
1l:reguired binary name,
2 :required binary value,
3:required i64 timestamp,

}

Column ) name Fl value I FIERR: byte, E  name f TIREF I Z TR, value T 7
HFI{E, timestamp F FFraE5 B BT [a], 285K long,

3.2.2 SuperColumn

SuperColumn & 71 Super 25U ColumnFamily A K IT, SuperColumn HVREHEL &
2~ Column,,

SuperColumn #E cassandra. thrift ) E LUNT -

struct SuperColumn {
1 :required binary name,
2:required list <Column > columns,

}

SuperColumn #, name i F F#{i% SuperColumn [ 24 ¥k, ZE%&I 4 byte, columns J& 7F fifi
Column BYZ%4H .

3.2.3 ColumnOrSuperColumn
ColumnOrSuperColumn #E cassandra. thrift H#)E LT -

struct ColumnOrSuperColumn {
1:optional Column column,
2:0optional SuperColumn super_column,

}

EIN%F A RREFREE, ColumnOrSuperColumn BE ] P & — 4~ Column, ha] RLJRE— 4
SuperColumn, E /Y column 5% B¢l super_column 1 R fE—H1H,

B F Cassandra T2 HEAYEEO S, & B AYE 7 BB Column 17 fER& SuperColumn, FfLA
{ii il ColumnOrSuperColumn [RI2E%EY , FA] R F AT I IR T BA EEN T

3.2.4 ColumnParent
ColumnParent 7E cassandra. thrift PRJE ST :

struct ColumnParent {
3:required string column_family,
4 :optional binary super_coclumn,
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FAT0T LK ColumnParent BN XM REFH— 1 HF, WMRFEERIE— key XN
i value 7, ColumnFamily FF A MI{E, REFE column_ family FEBAILLT . IR ENH
A HRFE— SuperColumn I FH, RAITAN(NFTFEIEE column_family F B, &7 E K E

super_column F %,

3.2.5 ColumnPath
ColumnPath 7E cassandra. thrift FEE XINTF -

struct ColumnPath {
3:required string column_family,
4 :optional binary super_column,
5:optional binary column,

}

FATAT LLKF ColumnPath % Ky M RGP I — BRI, MRFHEERE— key
X Y value HrHE—~ ColumnFamily 5 —- Column B{E, FRNITEZEFEE column_family =
EZHl column B, INRRNTFHEAEIRK —4 SuperColumn FE—/™ Column H{E, FRITAF(L
o245 2 column_family ZZEZFll super_column Z£E% , AT EIEE column FE&,

3.2.6 SliceRange
SliceRange TE cassandra. thrift FHIE XL INF .

struct SliceRange {
l:required binary start,
2:required binary finish,
3 :required bool reversed =0,
4 :reqguired 132 count =100,

}

HIMERRE —1 Key FEM Value BT, 7T LL#E T SliceRange 35 2 77 2 i& [E A9
Column HLI| ,

Hrp, start FEAF % ColumnFamily f& X #HEFF #7528 E] #9585 — 4 Column 44
FR, finish FEX{UFRIE M ColumnFamily fE S &) HE 7 #1075 23K [6] #9 5¢ J§ — 1~ Column 2 %5,
reversed 2 BX{UFRIR B ) Column SRA MIFF, RN false, WIAGIFIRE; 0RA true, N
iR E, BRIAAIBRFR B, ffg— B count {ZRIR BIAHYLE R Column B K%K,
B 100 4>, ISR IEFRAY Column Eft/NF count, IR [EISZFRAY Column #(Ht,

BERMNFEIEEE— Key FTH A FHTA Column, HANG start F finish FP & A
ArrayUtils. EMPTY_BYTE_ARRAY, ¥ counter 1% & Integer. MAX_VALUE BiT]

3.2.7 SlicePredicate
SlicePredicate 7F cassandra. thrift FFJE AT .
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struct SlicePredicate {
1:optional list <binary > column_names,
2 :optional SliceRange slice_range,
}
WRATEBWFE— Key THAY Value FyEF%, B LA SlicePredicate 378 5 221 [B] K
M Column,
AR 7 HIR B 5 LA B AR B Column, HRAFEE column_ names FEXMIMEFLAT LI T . 40
B HBEEEE—NHNGE EABR A Column, FRAIEE slice_ range FERELATLLT o

3.2.8 Deletion
Deletion 7F cassandra. thrift F )& AT .

struct Deletion {
l:required 164 timestamp,
2 :optional binary super_column,
3:optional SlicePredicate predicate,
}

WNR 7 B AE Cassandra 9 il (R B — 1~ Key H# Column, R TG {8 E timestamp = B il
predicate B BI 7], AR A B MER Key F 1Y SuperColumn F /Y Column, AL TG EFE JE times-
tamp FEXF predicate FEEL, BT B8 E T ZMBRAY super_column FF B, H, FEER times-
tamp FE N HHTAI RGHS B BP A o

3.2.9 Mutation
Mutation TF cassandra. thrift PH)E LUNTF .

struct Mutation {
1:optional ColumnOrSuperColumn column_or_supercolumn,
2 :optional Deletion deletion,

}

E Cassandra H7, B RUERIEST APIRPZERL. MR, Hp, B XATLIa G A
MBI, FRATXT Cassandra H¥HE 19 BT 1 R (E A Mutation 3:4E . IR BB AFTHIEIE,
RS FE column_or_supercolumn FEXBIA], MR BEEHRIE WEIE, LREERE col-
umn_or_supercolumn “F B, MHER 5 $5 %E deletion SEEZEP 1],

3.2. 10 KeyRange
KeyRange 7E cassandra. thrift §1f#{E XINTF

struct KeyRange {
1l:optional string start_key,
2 :optional string end_key,
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J:optional string start_token,
4 :optional string end_token,
5:required 132 count =100

}

Cassandra {37 #c BB 5 — /30 | 2716 Key T @AY Column FU{H, A EEHFE 1T KeyRange
T8 & — AL F 2 1) —#t Key #Y{H,

KeyRange $24tPIRPE R 30: #% 08 Key #£ i8], 7E start_key F1 end_key B P18 E R LAY
Key {HE[®] ; %08 token #T1f], 7E start_token F{l end_token SEEXH$5 E H A1) token {HEIT]

XETETEERZEE: IRIEE start_key = keyX, end_key = keyX, HFAREH RFA
Key 7 keyX f9{H; NS5 start_token = tokenY, end_token = tokenY, -4 <& W4 Y
Key {H

3.2. 11 KeySlice
KeySlice 7F cassandra. thrift F1 [ LIAF ;

struct KeySlice {
1l:required string key,
2:required list <ColumnOrSuperColumn > columns,

}

FRATM Cassandra 25 74) H A i 5 R 48 KeySlice SR {#7F . 7E KeySlice 1, B key Rk
1R 7R B 45 /Y Key {H, columns F2E: FSRRTE X ™ Key FHE A column {5 8o

3.2.12 TokenRange

TokenRange 7E cassandra. thrift HF ) E X INF ;

struct TokenRange {
1l:required string start_token,
2:required string end_token,
3:required list <string > endpoints,
}

FRATAT LR 4 Token 7E Cassandra ZiHEE .
it TokenRange, FR{17E start_token F1 end_token FEEX+8 & JF 1h Fn &k B #Y Token, FFiH
i3 endpoints ZFEx 5 E 5 B A W AL A BEBPRT

3.2.13 AuthenticationRequest
AuthenticationRequest 7F cassandra. thrift H [ SLANF -

struct AuthenticationRequest {
1:required map < string,string > credentials,

}
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AuthenticationRequest {38 T FH 15 A Cassandra B{5 &., H ' credentials ZZEZ Y key H
P44, credentials S EL Y value 5 P &1,

3.2.14 ConsistencylLevel

ConsistencyLevel 7F cassandra. thrift 1) LINF .

enum ConsistencylLevel {
ZERO =0,
ONE =1,
QUORUM =2,
DCQUORUM =3,
DCQUORUMSYNC =4,
ALL =5,
ANY =6,
}

1F Cassandra FUIZHGE R, ZFRFAI—BHZ) 5 ONE, QUORUM #1 ALL,

BRI EAREHEINA 3, SHLT=FE5%R.

1) HNSREEERGLHN ONE, FB4 HEEEEE| 3 HEHEAP R | HEdRiiaRE SR,

2) MREFEHRMZH R QUORUM, AR T A 3 A8 2 HEFEA SR M
o |

3) MARFEEMEHh ALL, IATFEEIE A/ 3 hEHEA SRR R,

fE Cassandra 5 A H, N — B M%7 5 ZERO, ANY, ONE, QUORUM
F1 ALL,

RN BAREHEINAN 3, SHLT S FER:

1) RS AL H ZERO, Jf4 R Cassandra #EZBIXNE ARG, MAE AR
Iy, Cassandra £7EJ5 & 5B NE ATRE,

2) MREALFN Ny ANY, HEFEFE 1 & Cassandra T T 5 ARIE (BF hint 5
A), BEE AR,

3) MREAHFINONE, REEF 1 HFHFTLPIER Cassandra 58 T 5 ABRIE, MBS
AN

4) MRS AL 50 QUORUM, HERH 2 &7 WX IERY Cassandra SE L T 5 A $4E,

MHE B AN,
5) MREAGG|R ALL, G2 3 87 5T EIEN Cassandra #5ERL T B ALRME, A HEE

BB
3.2.15 NotFoundException

NotFoundException FE cassandra. thrift R AJZE LANTF -
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exception NotFoundException {
}

IR FE Cassandra FHEBMEASTFE, HHEXITMRE .
3.2. 16 InvalidRequestException
InvalidRequestException 7E cassandra. thrift ) E LT -

exception InvalidRequestException {
1:required string why

}

IRIRNTBEAT T AT ERE, BB XIRE. b, FEEREEEANEE, FH
) —E R A ConsistencyLevel. ZERO 338 75 25 10 B9 B4 4 column, 1B 2 7L
)% superColumn,

3. 2. 17 UnavailableException
UnavailableException 7E cassandra. thrift 1) X NF ;

exception UnavailableException {
}

a02R Cassandra £S5 ABREEBRAIRET, AATERENT SBL TERFERT R
B, HMEXITRE
HE AN AT Cassandra BOSIE& G TN 3, EHERBEREFHIN QUORUM, Ff4FE & LR

WEX 3 HEEMYLST, R - ERERS, KM eVSXkREERs, et
UnavailableException BJ5# o

3.2. 18 TimedOutException

TimedOutException 7E cassandra. thrift ) E LI ;

exception TimedOutException({

}

4N Cassandra HE A E ERAIERF, PATHREIMEL T RPC RIRT B BRE (BRI A
30 #5h), MAKMHXITFRHE

3. 2. 19 AuthenticationException
AuthenticationException 7E cassandra. thrift FRIENINT

" exception AuthenticationException {
'1:required string why
}
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IR AEZ A Cassandra Hji S, AP AREFBELHR, BHEXMNRE

3. 2. 20 AuthorizationException
AuthorizationException 7E cassandra. thrift H1 %2 LANF .

exception AuthorizationException ({
1 :required string why
}

MR TEE A Cassandra B EH, 5K Keyspace NF7E, HHXNRH .o

3.3 Cassandra 94RO

FE Cassandra 0. 6. x AJhRA<H, cassandra. thrift X458 X T Cassandra {§ F I FF & SR 2 &
b, X EmEBEED, EEFREARTGESHEAER RS Cassandra #1738 H ,

3.3.1 get
get 7E cassandra. thrift 1) E INF .

ColumnOrSuperColumn

get (

1:required string keyspace,
2:required string key,

3:required ColumnPath column_path,
4 :required ConsistencyLevel consistency_level = ONE
) throws ( .

1l :InvalidRequestException ire,

2 :NotFoundException nfe,

3 :UnavailableException ue,

4 :TimedQutException te),

FHEL . —~ Key T H B HF:—~ Column 5% SuperColumn,

Hrf keyspace Z ] A9 Keyspace 4 FR, key HTHFEH A Key ZFK, column_path A7
FEA A Column 53 SuperColumn H)F{4%, consistency_level A EEL— BT H .

77 1f] ColumnFamily T i3 —~ Column, FR{17H E 5 E column_path F#) column_family
F1 column,

#r #i] Super 25XV fJ ColumnFamily T ) 3t —-{~ SuperColumn, 1758 F85%E column_path H
[ column_family F1 super_column,

21 18] Super 25 %I 1 ColumnFamily T f) % —~ SuperColumn | fj—> Column, FfIFHZE+s
€ column_path F /Y column_family, super_column f] column,

XA F IR @ —4~ ColumnOrSuperColumn, #1E column FEFH{H, LFELE R E Column;
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1 5 super_column F1{H, {4 R R SuperColumn,
3.3.2 get_slice
get_slice £ cassandra. thrift )& LA0F .

list «ColumnOrSuperColumn >

get_slice (

1:required string keyspace,

2:required string key,

3:required ColumnParent column_parent,
4 :required SlicePredicate predicate,
5:required ConsistencyLevel consistency_level =0ONE
) throws (

1l:InvalidRequestException ire,

2 :UnavailableException ue,

3 :TimedOutException te),

e RS E R IR — 1~ Key T #Y Column 383 SuperColumn,

H.th keyspace T 1f] A Keyspace ZFK, key AT B A Key Z2FK, column_parent 2375
2 # Y Column 1% 2 SuperColumn ] | 2 F{1%, predicate 24 Column RJELIH I, consistency
_level e B —BUHES S

4111 ColumnFamily T i Column #¥, SuperColumn, F{15%2£45%E column_parent H1 ] col-
umn_family,

5 16) ColumnFamily H? Yy H— SuperColumn _FE]{] Column, {17 E 8 5E column_parent
) column_family F1 super_column,

XANH B IR [ — 4~ ColumnOrSuperColumn %7 4H, AN R ¥ H ColumnOrSuperCu]umn Y
column ZZEEA(H, XFELEFE Column; HNLE super_column F{H, {LFEERE SuperColumn,

3.3.3 multiget_slice
multiget_slice 7E cassandra. thrift R E LT .

map <string,list <ColumnOrSuperColumn >>
multiget_slice(
:required string keyspace,
:required list <string > keys,
:required ColumnParent column_parent,
:required SlicePredicate predicate,

throws (
:InvalidRequestException ire,
:UnavailableException ue,

1
2
3
4
5:required ConsistencyLevel consistency_level =ONE
)
1
2
3 :TimedOutException te),
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9 IR 4 AU R — 4t Key T HIAY Column Z(35 SuperColumn,

H: b keyspace K ZF ] i) Keyspace Z TR, keys AFHEHEE W Key ZFK, column_parent
HFEEA A Column 583 SuperColumn ) _E 2 PE1E, predicate 25 Column BYZEEHFRN], con-
sistency_level 2B —E K F .

XANFH B IR [ —4~ Map, Map B key A Key 22 FR, Map A value & ColumnOrSuperCol-
umn, 05 ColumnOrSuperColumn ) column FEEEH H, LFEE R E Column; IR super_col-
umn B 1{H, LFELFRE SuperColumn,

3.3.4 get_count
get_count 7E cassandra. thrift R E LU -

132

get_count (

1:reqguired string keyspace,

2 :reqguired string key,

J:required ColumnParent column_parent,

4 :required ConsistencyLevel consistency_level =0ONE
) throws (

1:InvalidRequestException ire,
2:UnavailableException ue,

3 :TimedOutException te),

2 B8 E MR — 1 Key THEIAY Column Z# SuperColumn #§~41,

X keyspace N EL Y Keyspace £ R, key AT EA MM Key ZFK, column_parent 57
EA WA Column 538 SuperColumn i) 2 H1E, predicate 2 Column FJEL )30, consistency
_level B —BHHF .

XA 7 2R B4R BB 4R @ AR KB — 1 Key T HAY Column B3E SuperColumn f91M41,

3.3.5 get_range_slices

get_range_slices 7E cassandra. thrift FH ) E LINTF ;

list <KeySlice >

get_range_slices(

1l:required string keyspace,
:required ColumnParent column_parent,
:required SlicePredicate predicate,
:required KeyRange range,

2
3
4
5:required ConsistencyLevel consistency_level =0ONE
) throws (

1:InvalidRequestException ire,

2 :UnavailableException ue,

3

:TimedOutException te),
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$% B8 38 € AL I B —41t Key T 1 A9 Column 538 SuperColumn,

H:H keyspace N 2L 1H] ) Keyspace 225, column_parent 4775 2 75 16 # Column =¥ Super-
Column B I E#{1E, predicate & Column AJESHFLI, range A Key FIZE1HHLI], consistency_
level A3 —BMEL I,

AN Bk 8] — 4~ KeySlice %4, #4H  KeySlice FfY key b Key 742 FR, KeySlice
Y columns %20 5 Key 2% [ ) Column 8Y, SuperColumn,

3.5.6 insert
insert fE cassandra. thrift B E LN .

void

insert {

1:required string keyspace, ‘
2:required string key,

3:required ColumnPath column_path,

4 :required binary value,

S5:required i64 timestamp,

6 :regquired ConsistencyLevel consistency_level = ONE
) throws (
1:InvalidReguestException ire,
2:UnavailableException ue,

3 :TimedOutException te),

#+—~ Column B A Cassandra H1, _

H P keyspace 55 AW Keyspace ZFR, key ATEEE A Key & FR, column_ path 75
25 A Column 33 SuperColumn [J##4%, timestamp 5 ABIRT[E], consistency_level 5
A—BHEL

RN FEEFHRHEFH, BABABRBEINT

3.3.7 remove
remove {F cassandra. thrift P E LT .

void

remove (

1:required string keyspace,
2:required string key,

3:required ColumnPath column_path,
4 :required 164 timestamp,
5:ConsistencyLevel consistency_level =ONE
) throws (
1l:InvalidRequestException ire,

2 :UnavailableException ue,

3 :TimedOutException te),
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Bf—~ Column M\ Cassandra P HHER,

H e keyspace R Keyspace 248K, key s Z (% Key 9425k, column_ path A7
F M B A Column 58 # SuperColumn B #£4%, timestamp K ERAYATE], consistency_ level il
BR—E R A

WMRXNHERAWME R, IBAMBRBIIT .

3. 3.8 batch_mutate
batch_mutate 7E cassandra. thrift F ) E X UF .

void

batch_mutate (

1l:required string keyspace,

2:required map <string,map <string,list <Mutation >>>mutation_map,
3:required ConsistencyLevel consistency_level = ONE

) throws {(

1:InvalidRequestException ire,

2:UnavailableException ue,

3 :TimedOutException te),

it f4% Column E A Cassandra H1,

Hrp keyspace A5 AR Keyspace ZFK, key AT ETS A Key 14 FR, mutation_map K7
BEH AR Column 573 SuperColumn ££4, consistency_level 55 A —Z{:4 5

mutation_map fK] key & ColumnFamily #) 2% Ff, value 55 E1E X ColumnFamily {§ 7 {&
BRE, XMERESEFERM. BFmE:,

MBXNTEEAEWME R, BABABBIIT .

3.3.9 describe_keyspaces
describe_keyspaces 7E cassandra. thrift 1 {58 X INF :
set <string > describe_keyspaces (),
FHHL Cassandra i HY Keyspace B iR B o
3. 3. 10 describe_keyspace
describe_keyspace E cassandra. thrift 71 #5E LU F

map < string,map <string,string >>
describe_keyspace(l :required string keyspace)
throws (1 :NotFoundException nfe),

KB Cassandra 55—~ Keyspace fIHiiA G B o
H, keyspace 5 Z KB IAR{E B Y Keyspace H44 55
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TEIR [ Y455 (map < string, map < string, string >>) 1, Z— string 2§ ColumnFamily
B FR, 95— string F12E =4~ string 43525 ColumnFamily f% Ji 4 42 F5 A1 M 4L
3.3. 11 describe_cluster_name

describe_cluster_name fE cassandra. thrift $#E X 0F :

string describe_cluster_name (),

#HYL Cassandra 2ERF A FK .
3. 3. 12 describe_version

describe_version 7E cassandra. thrift FHYFE XINF .

string describe_version(},

#5H Cassandra B RA{E &,
3. 3. 13 describe_ring

describe_ring 7F cassandra. thrift Py E LN -

list < TokenRange > describe_ring(l :required string keyspace),

FRHY Cassandra SR 15—~ Keyspace (57 5 2Z [8] B token {5 &,
H o keyspace Jyis EIRBERET 515 B H) Keyspace & FK,

3.4 Cassandra 0. 7. x RR A= ¥ Th e

£ Cassandra 0. 7. x hRASH, Frighn 7w EZMINEE

Q =% %&5|

Q 317353 Schema

AT SEBIXFIETLIHE, Cassandra W7EHT A~ cassandra. thrift 304 2 LT 3 #Y
HAELRBMERED,

3.4.1 “HRS|

TE Cassandra ¥, XI#%){H (column values) BIZEF|IMM “—HZE5]1”, E5HFE (Colum-
nFamilies) X} Key BIRF|I AR, ZHESI RFRNXFIEHRITERN, FEEZERANE A
FIRHREA ST EEREPEIE,

1. ¥igHR
7F cassandra. thrift X E XS5 KRR FHEHEIELRRMNT .
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enum IndexOperator {
EQ,
GTE,
GT,
LTE,
LT

}

struct IndexExpression {
1l:required binary column_name,
2:required IndexOperator op,
3:required binary value,

}

struct IndexClause {
1l:required list < IndexExpression > expressions
2:required binary start_key,
3:required i32 count =100,

}

enum IndexType {
KEYS,
}

IndexOperator T LT —REFI LUK FR: EQ{xE “=", GTE {F“>=", GT {{
FT>7, LTEMAE“<=", LTRFE" <",

IndexExpression J& X T #17 — R R FMAATE, TFEARM Column AYFHR KMo

1) column_name;: F5EHITEHAY Column BIZFR,

2) op: Ty B ITEAY Column FY{E A ELEE R R

3) value: TFEHITE A Column HI{H,

IndexClause % 3T #4T R R HEWHO R, TEERBRME,

1) expressions: #HITRRFIEWHRHES.

2) start_key: #IT"REFIEMET, FIRIFEARL Key,

3) count: & [EIF MR, BIAER 100,

IndexType F X T 7E Column FHEIT —#HEF|AYZERI, 7E Cassandra 0. 7.0 fYRAF, R
1% KEYS BRI " K 75|, 7E Cassandra JTEERI A H, HIRALHARBA LK RT3, W0

bitmap,
2. BEEO
fE cassandra. thrift X E XS R RS RBEEOWNT .

list <KeySlice > get_indexed_slices(

1 :required ColumnParent column_parent,

2 :required IndexClause index_clause,
3:required SlicePredicate column_predicate,
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4 :required ConsistencyLevel consistency_level =ConsistencyLevel. ONE)
throws (1:InvalidRequestException ire,
2 :UnavailableException ue,3 :TimedOutException te),

g R &S| X5 Z B9 Column #1THR ],
WRFEX I —FIEL K5, o USHT miF#Eesh BB Schema, 7EE K
ColumnDef {5 B0, & _REFIHIEE.

3. EERRH

I BRGNS PR 6] TR B o FEX AT A, FRATEA Cassan-
dra B RIASIT TR (CLD) #H4784E, HFEMER—140 users H51HR,

$ bin/cassandra -cli --host localhost
Connected to:"Test Cluster" on localhost /2160
Welcome to cassandra CLT.

Type 'help;'or '? 'for help. Type'quit;or'exit;to quit.

[default@ unknown) create keyspace demo;

[default@ unknown] use demo;

[default@ demo] create column family users with comparator =UTF8Type

and column_metadata = [{column_name:full_name,validation_class:UTF8Type},
{column_name:birth_date,validation_class:LongType,index_type:KEYS}];

£ EEARBER, BATELT —1 Keyspace, & H demo, RGN EXLT —IMINEE, 4
K users, fRJETEXNFIEF, MFPANFE X T =4 %35| full_name F birth_date,
TR, FATEIIHE users HFERIN— LT XELIE

[default® demo] set users [bsanderson][full_name] ='Brandon Sanderson';
[default@ demo] set users [bsanderson]) [birth_date] =1975;

[default® demo] set users([prothfuss](full_name] ='Patrick Rothfuss';
[default@ demo] set users[prothfuss][birth_date] =1973;

[default® demo] set users[htayler](full_name] ='Howard Tayler';
[default@ demec] set users (htayler](birth_date] =1968;

BUFE W] LAZE Cassandra XRIAIS AR BERHITERN T o

[default@ demo] get users where birth_date =1973;

RowKey :prothfuss
=> (column =birth_date,value =1973,timestamp =1291333944389000)
=> (column = full_name,value = Patrick Rothfuss,timestamp =1291333940538000)

PR IRAE XFE—ATR, RATBESS State XAFIFFTE . EAEXATR, R
TAE users FFRPHEIM— "R R B,
B, BN—SREEBEEINT .
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[default®@ demo] set users [bsanderson][state] ='UT';
[default@ demo] set users [prothfuss][state] ='WI';
[default® demo] set users[htayler][state] ='UT';

BARITE state FIBE ARG, BERMKIBAIUSEHAQFRZSIHFIHITRHRGEM,

[default@ demo) get users where state ='UT’;
No indexed celumns present in index clause with operator EQ

[default@ demo] get users where state ='UT'and birth_date > 1970;
No indexed columns present in index clause with operator EQ

[default®@ demo] get users where birth_date =1968 and state ='UT';

RowKey :htayler

=> {(column =birth_date,value =1968 ,timestamp =1291334765649000)

=> (column = full_name,value = Howard Tayler,timestamp =1291334749160000)
=> (column =state,value =5554 ,timestamp =1291334890708000)

XEGEER—&, W KEYS R BRIGHRTIMAR BTree I RIREMEXE . AP
{if birth_date 5 K 5R5|, {HJE Cassandra {KIBRFEIRULEEI A, ELan" > 1970",
EeJa, BA% state FUITIM RS, XA AT AR state FAJEFEFTRIMAIEIA T,

[default@ demo] update column family users with comparator = UTF8Type

and column_metadata = [{column_name:full_name,validation_class:UTF8Type},
{column_name:birth_date,validation_class:LongType,index_type:KEYS},
{column_name:state,validation_class:UTF8Type,index_type:KEYS}];

HINSERT| S, X state 5 fY{EFEATHIM A ),

[@efault®@ demo] get users where state ="UT';

——————————— S S S = =

RowKey :bsanderson

=> (column =birth_date,value =1975,timestamp =1291333936242000)

=> (column = full_name,value =Brandon Sanderson,timestamp =12%13339831790000)
=> (column =state,value=UT,timestamp =1291334909266000)

RowKey :htayler
=> (column =birth_date,value =1968,timestamp =1291334765649000)

=> (column = full_name,value =Howard Tayler,timestamp =1291334749160000)
=> (column =state,value =UT,timestamp =1291334890708000)

[default®@ demo] get users where state ='UT'and birth_date > 1970;

RowKey :bsanderson
=> {(column =birth_date,value =1975,ctimestamp =1291333936242000)
=> (column = full_name,value =Brandon Sanderscon,timestamp =1291333931790000)
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=> (column =state,value =UT,timestamp =1291334909266000)

B FERNFIEE S —HES], FTLAIRTE Cassandra A] LAFATIEEZEM T o
TE Python f) % ¥ pycassa H7, $RAEUNTF .

state_expr =pycassa.create_index_expression( 'state’,/UT")
birth_expr =pycassa.create_index_expression( 'birth_date',
1970 ,0p = IndexOperator.GT)

clause =pycassa. create_index_clause ([state_expr,bday_expr])
result =users.get_indexed_slices (clause):

E Java #9%% P ¥ Hector A7, $RIEUNTF .

StringSerializer ss =StringSerializer.get();
IndexedSlicesQuery <String,String,String » indexedSlicesQuery =
HFactory.createIndexedSlicesQuery (keyspace,ss,ss,ss);
indexedSlicesQuery. setColumnNames ("full_name","birth_date", "state");
indexedSlicesQuery.addGtExpression (*birth_date",1970L);
indexedSlicesQuery. addEqualsExpression ("state","UT");
_ indexedSlicesQuery. setColumnFamily {"users");
indexedSlicesQuery.setStartKey ("");
QueryResult <OrderedRows <String,String,String >>result =
indexedSlicesQuery .execute();

3.4.2 #h7SEH Schema

ColumnFamily 7E Cassandra P2 Schema i), 7 LLI7EH A2 (T4 Column, H EF
1IN FE Cassandra H Tl 56 € X HF Fr A 7 B { FHAY ColumnFamily 1 Keyspace, B X £,
Cassandra " HIIEEFHE PR EH WL ColumnFamily 1 Keyspace A] B3 LA B anfar i Fi o

BB Schema, RFE Cassandra EHEZITYES BIRTE, 45 1L Cassandra £5HE, 3l
AHEI . BRI ES ColumnFamily L B Keyspace,

N1 2L Sechma L AF T 2§ Cassandra 12 ColumnFamily F11 Keyspace ) 7 3,, &k
ColumnFamily #1 Keyspace A ERESFILEHPHTAHT S, REFIERE—1T A
BLEER . XFFXHRR THEBNOME AR, FBTFRERET ANBRERIRATTRE,

1. BIEHER
7E cassandra. thrift 304 2 LHY 5 378 Schema #H2¢ EIESS RN T .

struct ColumnDef {
l:required binary name,
2:required string validation_class,
3:0optional IndexType index_tvpe,
4 :optional string index_name
}
struct CfDef {
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l:required string keyspace,
2 :required string name,
3 :optional string column_type = "Standard",
S5:optional string comparator_type = "BytesType",
6 :optional string subcomparator_type,
8 :optional string comment,
9 :optional double row_cache_size =0,
11 :optional double key_cache_size =200000,
12 :optional double read_repair_chance=1.0,
13 :optional list <ColumnDef > column_metadata,
14 :optional i32 gc_grace_seconds,
15:0ptional string default_validation_class,
16 :optional i32 id,
17 :optional 132 min_compaction_threshold,
18 :optional 132 max_compaction_threshold,
19 :optional 132 row_cache_save_periliod_in_seconds,
20:0ptional i32 key_cache_save_period_in_seconds,
21 :optional i32 memtable_flush_after_mins,
22 :optional i32 memtable_throughput_in_mb,
23 :0ptional double memtable_operations_in_millions,
}
struct KsDef {
1l:required string name,
2:required string strategy_class,
3:optional map <string,string > strategy_options,
4 :required 132 replication_factor,
S5:required list <CfDef > cf_defs,
}

E L EEIEETRIAE NP, ColumnDef {3 Column HIGHEB/ER, HPAFET _HER
#9155 o CiDef {{;z& ColumnFamily FISCEIB(E R, A 7EECE {4+ Xt ColumnFamily f#)f¢
BEAT LU S CfDef 2R78, KsDef {43 Keyspace HITHIR(E B o

2. |EEO
7E cassandra. thrift X4 € L H) 53N 7SEH Schema X BEBZEOWT .

string system_add_column_family (1l :required CfDef cf_def)
throws (1 :InvalidRequestException ire),
string system_drop_column_family (1 :reqguired string column_family)
throws (1 :InvalidRequestException ire}),
string system_add_keyspace (1 :required KsDef ks_def)
throws (1 :InvalidRequestException ire},
string system_drop_keyspace(l:required string keyspace)
throws (1 :InvalidRequestException ire),
string system_update_keyspace (l :required KsDef ks_def)



46 *}* Cassandra e

throws (1 :InvalidRequestException ire),
string system_update_column_family (1 :required CfDef cf_def)
throws (1 :InvalidRequestException ire),

F_E %R E O E X P system_add_column_family {8 3 & /il ColumnFamily, system_
drop_column_family {3 ] B ColumnFamily, system_update_column_family {t,3% 8 #r Column-
Family, system_add_keyspace {{,ZE #5 /il Keyspace, system_drop_keyspace 1t (& Keyspace,
system_update_keyspace {t;3& H &7 Keyspace,

3. FEIERE

{RIRIMAE Cassandra SEFC ZF 3, FRATATLUES Cli BIFERBFE P QB — 3 Y Key-
space, M 44K Keyspacel, 3t H 7FiX 1~ Keyspacel 5 — 4~ ColumnFamily, HX 45 Users,
HEFF AL 5 UTF8 Type,

[default@ unknown] create keyspace Keyspacel;

eceB86bde -dc55 -11df -8240 -e700£f66%9bcfc

[default@ unknown] use Keyspacel;

Authenticated to keyspace:Keyspacel

[default@ Keyspacel] create column family Users with comparator =UTF8Type and de-

fault_validation_class =UTF8Type;
737c7a7l -dc56 -11df -8240 -e700£f669bcfc

3.4.3 BahiERTHIEUE

ZBAETE Cassandra (RFMIBT N —EMKERE, e v dEE. B0
AR BRI BUIRAR Rk, BB M EA RS FF, RIMTMEE—FfE® g
BIPkg L B AR PR RO ML o

HEERZEHEIRERS S, WhHEIHBEAFTNUREEWETMEP—MES, B
BEAEEPHIEREE, EEHERIECLTT, AR XEHERR. XFHHFEA
SREESEARIL—LEn) i, (HRMFHAZEE, FEWNT:

1) AEETRERE—ASH, FHEdETEE—A AT,

2) B—RIERBERTEEARKENEBEES.

3) AREFAPRE A ETER, TR EREEM,

#£ Cassandra 0. 7. x fp, B EIFA—FPHL I HF BhIRATH BRI B A 503

FERGEAEE A Cassandra FRIBF{R, 7] LIS & X A 8HE S HHAIRT (8] TTL (time to live)
4 LIRSS ERHN ARG, %A% 3.

1. HiRER
¥F cassandra. thrift 32{4 7 5E Y #J Column MIEHEASRIANT .

struct Column {

l:required binary name,
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2:required binary value,
3:required if4d timestamp,
4 :optional 132 ttl,

}

£ LM AEN P, 5 Cassandra 0. 6. x #HEL, REZ T —1EM ul, F#XINZ
Bohis ERAES AR AR BT, N AR E)E RS, BIRKS RS B SIMER.
Hh vl 28984605,

2. EERf
BRAEIE i Cli #2F7E Cassandra SE ¥ P41 8t — 1~ 2 & demo B Keyspace, Fl—4~4% 2 test
#J ColumnFamily,

Connected to:"Test Cluster" on localhost /2160
Welcome Lo cassandra CLI.

Type 'help;or'? 'for help. Type'quit;or'exit;to quit.
[default®@ unknown] create keyspace demo;

[default® unknown] use demo;
[default@ demo] create column family test with comparator = UTF8Type and default_

validation_class =UTF8Tvpe;

# 3k, [A Cassandra FIf AP FREWE, HP—REEFHME, FIE8E B MRS
18], J—sk3&%E E shMlBr AT [a] o 60 b

[default@ demo] set test [rowl][coll] ="vall';
[default® demo] set test [rowl][col2] ='val2'with ttl =60;

[default@ demo] get test [rowl];
" => (column =coll,value =vall,timestamp =1291980736812000)
=> (column =col2,value =val2,timestamp =1291987837942000,tcl =60)

Returned 2 results,

ATLAEE, XPARBEEMBECLMIIEAT Cassandra R4 T . FRATE 60 #r4p, R
J5 B3k 2 1 R M4 A B9 EEE -

[default®@ demo] get test [rowl];
=> (column =coll,value =vall,timestamp =1291980736812000)

ZHITBARNPREREERFT KT, A—FBECEEREBIMERT -

3.5 FE/IGH

AR T BIAT NG I AHELR Thrift, 437 Cassandra M BIER D SHBREEO,
H B MR T Cassandra 0. 7. x B shiE, 7E58 4 p, AV LR Cassandra, WITHIF

SRMERFHGEEEHR.
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FEE 2 EME 3 TP, RO THRT I LEEMAECE Cassandra, LA Cassandra B4t A9
SRR, fEASE S, FATHHE T Cassandra 0. 6. x BIIRA R IT LR —-NELRK S RS,
HAH LI ELR I 5 REIEEH Cassandra 0. 7. x BYSEELRRAS

4.1 BREW

LR 5 RIKITERIFA M LT JLA:

1) AR HKMLRMEM

2) X HER 5 AT LR 65 7 fn g9 R 2R 2L AT 28, OF B AR 22 0T (A /Y S8 5 0P
HERF o

3) RZEA LA =@t T VR, PPt R % R [R] 49 56 S5 0 HE P 19

4) RXHWREARE: Ara. e, F5e. . Lzt

5) LEXWIRMEETE. AL, Ea. T, 5], L3k,

6) FmAIRERTE: RRHAFL, FREAFK. FRiER. PR,

7) VFERREEE: RRBHP L, THERR.

REPTE 4 RELEIR, 2hlk: EHR, BFK. FHMEs,

KA A INPRE, SE5CA] RASR IR o 285 N7 dih o

4.2 HHERELET

RBZATHFT KT, BETENG— LA RE L — A ColumnFamily, [F]
BHERBIPAERA S AT S . =RAFEe, EMAMERF e SMERRME, Rfda
ETEHMEANRHRLR, MIFETERMNXR, UREFH=RHOEMNRXR, E4gP
SERZ A KR, RATATLLE T Super ColumnFamily F1858 i ColumnFamily 3RSEEL,

PRGN FBEE A 5 4 ColumnFamily £4H fi¥;: Seller. Buyer. Product. ProductCategory

F1 Comment,

4.2.1 Seller

Seller i FARFEZEMER, HPEZXMWAFP BIER ColumnFamily 1 Key, ZERME
— A B PEERFH— Column 3R7F{if, Column B2 FR A HHR JRHER ZFK, Column Y{H Ky AH KE
B RIE

Seller 7E Cassandra PFRIECERANT .

T

<ColumnFamily Name = "Seller"
CompareWith = "UTF8Type" />

YA BRI R, T
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Seller = { //ColumnFamily
aaron:{ /H—ArEXK
{name:"name",value: "¢ M ", timestamp:123456789},
{name:"age",value:"26",timestamp:123456789},
{name:"sex",value:"¥H ", timestamp:123456789},

{name:"address",value:"#f:x F4 M F ", timestamp:123456789}
},

lily:{ W/ HFE=AEEK
{name:"name",value:"F#H ", timestamp:123456789},
{(name:"age",value:"23",timestamp:123456789},
{(name:"sex",value:"¥ ", timestamp:123456789},
{name:"address",value:"iIi T H XiEF ", timestamp:123456789}

4.2.2 Buyer

Buyer H FREFEZXWER, HPEZXRMWAF Z4EHR ColumnFamily ) Key, Z%3EFR &

— AN R EHERFH— Column 77, H A Column ZFR LB IERNZFRK, Column BY{EH K
AR R O {E .

Buyer 7E Cassandra FAJECEHINT :

< ColumnFamily Name = "Buyer"
CompareWith = "UTF8 Type" />

LKA BT EARE, HRT .

Buyer = { //ColumnFamily

gpcuster:{ /HF—AH EE
{name:"name",value: " ", timestamp:123456789},
{name:"age",value:"29",timestamp:123456789},
{name:"sex",value:"¥ ", timestamp:123456789},
{name:"address",value:"} &4 EMF ", timestamp:123456789)

¥

lily:{ NV BE=AEZE
{name:"name",value:" £ 3", timestamp:123456789},
{name:"age",value:"38",timestamp:123456789},
{name:"sex",value:" ", timestamp:123456789},
{name:"address",value:"Jb X F ", timestamp:123456789}

4. 2.3 Product
Product | FRF~HIELR, HTFmREBEEFROEPRE=H EROTEFEF, i
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LAFRAIM4 i TimeUUID 4£24 ColumnFamily A Key, %7 & 8 — AN B HE#R A — A Column 3
k. HH Column B ZFRAAR RIENZFR, Column BI{E 405 B M AI(E
Product 7F Cassandra FHJECHINTF :

<ColumnFamily Name = "Product "
CompareWith = "UTF8Type" />

E PR Eyad 1 ol n p I v P U

Product = { //ColumnFamily

8177ec99 -b9df -11df -94a6 -1b9323c915£2:{ /B —AF %
{name:"name",value:" 2", timestamp:123456789},
{name:"sellerUserName",value:"gpcuster",timestamp:123456789},
{name:"desc",value:"g§ & L E A K", timestamp:123456789 },
{name:"price",value:"98.8",timestamp:123456789}

},

684545e0 -b9df -11df -9a02 -43b9b8ba2a56:{ //HAFH
{name:"name",value:"i# FiE", timestamp:123456789},
(name:"sellerUserName",value:"lily",timestamp:123456789},
{(name:"desc",value: "4 i £ ", cimestamp:123456789},
{name:"price",value:"298.8",timestamp:123456789}

4.2.4 ProductCategory

ProductCategory Al FARTE= AT RER, ™ mEH B FFIER ColumnFamily #Y Key,
7 493 T B — A58 Bl — A Column 470 3o8 Column 9% F54 HUBF™ 8 #0 Time-
UUID, Column M%7, [FIEEERAER 14026 F = S H I b 22 MBS R HERE , 71 Column-
Family 3% ] B9 HERF #1024 TimeUUIDType,

ProductCategory 7£ Cassandra FIJECEA0T :

<ColumnFamily Name = "ProductCategory"
CompareWith = "TimeUUIDType" />

I PRA PR RME, FRNT .

ProductCategory = { //ColumnFamily
Sport:{ /T HEEam
(column =8177ec99 - b9df -11df -94a6 -1b9323¢c215£2,value:, timestamp

1283795544638),
(column = 684545e0 - b9df -11df -9a02 - 43b9bBba2a56, value:, timestamp

1283795502361,

},
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Dress:{ //JREEXFH%
(column = 864051d2 - b9dc - 11df -8094 -0f1e51755e0e,value:, timestamp

1283795544638),
(column = 7ebaa921 - b9dc -11d4f -95el -55f06b262a7b, value:, timestamp

1283795502361,

]

4.2.5 Comment

Comment ] TR FF £ 1 {5 8., Super ColumnFamily # Key & 8 ¥F1i& 7 & #9 Time-
UUID, Super Column )45 7 H3FiE B 9 TimeUUID, Rt ERIE i BatElHEE, B
LA Super Column 3% A FIHEF #LI 25 TimeUUIDType, Super Column F )% —~ Column F
RIFEVEIC R AE LB #, o Column 9 4 FK o AH N7 J& ¥ 19 422 FK, Column &Y {8 2 48 KL

JETERI{E .
Comment 7E Cassandra FJECEINF

< ColumnFamily Name = "Comment "
ColumnType = "Super"
CompareWith = "TimeUUIDType"
CompareSubcolumnsWith = "UTF8 Type" />

MSLBRA BRI e, TSR 4-1 FiR,
REGEB 4-1 Comment EIFLIBI R

Comment = { // Super ColumnFamily
8177ec99 -b9df -11df -94a6 -1b9323c915£2:{ /S G — A St TimeUUID

{
name:"864051d2 -b9%dc -11df -8094 -0£1e51755e0e", //#fi# 4] TimeUUID

value:{
{name:"content",value:"&2 & ", timestamp:123456789},
{name:"commentUserName",value:"aaron",timestamp:123456785 },

name:"864051d2 -b9dc -11d4f -8094 -55£f06b262a7b", // #i 4} TimeUUID

value:{
{name:"content",value:"# k4t , timestamp:123456789 ),
{name:"commentUserName",value:"lily",timestamp:123456789},

}e

),
684545e0 -b9df ~11df -9a02 -43b9b8BbaZab6:{ /7= A Gt TimeUUID

{
name:"7ebaad921 -b%dc -11df -95el -55f06b262a7b", // ## & TimeUUID
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value:{
{name:"content",value:"f ¥ 4", timestamp:123456789},
{name :"commentUserName",value:"max Wang",timestamp:123456789},

}

4.3 #RHYLIL

SEMRBARR B A1, 1B K Cassandra [ Keyspace B2, #ERTLAFFIGHEITRIGSEIT o

4.3.1 {ZH Keyspace i &

¥TFF conf/storage-conf. xml 3C{4, 7F Keyspace ELEINH, FEiI—4~ Keyspace FIEL B 1E
B, AAEWMT:

< Keyspace Name = "CassSeller" >
<ColumnFamily Name = "Seller"
CompareWith = "UTF8Type" />
<ColumnFamily Name = "Buyer"
CompareWith = "UTF8Type" />
<ColumnFamily Name = "ProductCategory"
CompareWith = "TimeUUIDType" />
< ColumnFamily Name = "Product"
CompareWith = "UTF8Type" />
< ColumnFamily Name = "Comment "
ColumnTvype = "Super"
CompareWith = "TimeUUIDType"
CompareSubcolumnsWith = "UTF8 Type" />

< ReplicaPlacementStrategy > org.apache. cassandra. locator.RackUnawareStrategy
< /ReplicaPlacementStrategy >
<ReplicationFactor >1 < /ReplicationFactor >
<EndPointSnitch >org. apache. cassandra. locator. EndPointSnitch <« /EndPointSnitch >
< /Keyspace >

e ARG, RAFHEHTE 3 Cassandra,
4.3.2 17 Eclipse InHg

H T —~44 4 CassSeller f Java Wi B, T #k# Cassnadra ZITHEF lib B3R T T EME
FHEY jar AERINET B K EER P . BT Product Fl Comment SE{AXFRER{EH T TimeUUID, fi
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PLFFEF| hitp.//jug. safehaus. org/Download #i#h T & — > FF ¥ TimeUUID 523 jar 41 jug-asl-
2.0.0. jar, FFIMAZIT A HKBEF

W EREMHME 4-1 iR

TECBLE My p, FRATE S 4 AL, 4518 cassSeller. app., cassSeller. dao, cassSeller.
dao. impl, cassSeller. model, A, cassSeller. model & SE{A X 42 & L, cassSeller. dao 3 4F
Cassandra 35105 X, cassSeller. dao. impl 32/ Cassandra [ I S52E, cassSeller. app J4ifl]
AN FHZ 5

Eclipse I H #t 7 S2¥e LA s, T H &M nE 4-2 fw,

¥ > CassSeller
v Bsrc

¥ ifi cassSeller.app
» £l App.java

¥ {4 cassSelier.dao
¥ 4} BuyerDao.java
= 1! ProductDao.java
» [}] SellerDao.java

w i cassSeller.dao.impl
» (4] BuyerDaolmpl.java
» [J) ProductDaolmpl.java
+ iJ; SellerDaoimpl.java

+ = Referenced Libraries w {13 cassSeller.model
> (os apache-cassandra-0.6.2.Jar - /Users/ang t 15 Buyer.java
b (os libthrift-r917130.jar - /iUsors, apcusterfi + (1 Comment.java
» {4 sifdj-log4j12-1.5.8.jar - jUsers/gpouste = tJi Product.java
e sif4j-api-1.5.8.jar - /Users/gpouster/De & 1J] Seller.java
» @ logdj-1.2.14.jar - /Useis/gpeusier fDev/ F 25 JRE System Library {javaSt- 1.6}
> s jug-2.0.0.jar - :Users/gpcuster /Dev; apa =i, Referenced Libraries
El 4-1 CassSeller k#4544 [®] 4-2 CassSeller Mi H 4544

4.3.3 SRS

RIEZ BT BB R E X, BATIEHM 4 PoLikxds, #FA POJO (&4 Java X5 ) JEK
SEE, BT EANEMEE X ZIN, BEME—NRIEFAN R getxxx Fl setxxx F ko
Product & AR YEINT .

private UUID uuid;

private String name;

private String sellerUserName;
private String desc;

private double price;

T T A wuid AR, IS org safehaus. uuid. UUID, JE7Ff2 JDK o
BRIA Y java. util. UUID 265 | A3 v f5 H T4 49 UUID 25T ER R org. safehaus. unid. UUID,
Buyer 43,8 I RYELNTF -

private String userName;
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private String name;
private int age;
private String sex;
private String address;

Seller &R HEMT ;

private String userName;
private String name;
private int age;

private String sex;
private String address;

Comment 1,2 H BN

private UUID uuid;
private String content;
private String commentUserName;

4. 3.4 Cassandra #isig{/EEOSEM

SEE RO BAREREREID 43028 3 4~ BuyerDao, SellerDao F1 ProductsDao,
BuyerDao i 33 7B Buyer SEf], $EOME LT :

S
* H Buyer 3:4#)#i A F| Cassandra ¥

@ param buyer

T L350 Buyer 947
@ throws Exception
/

public voild insertBuyer (Buyer buyer) throws Exception;

*¥ X ¥ ¥ *

VA"
% 3E3% buyerUserName,h Cassandra ¥ #F i) 2f 5 & Buyer 4

*
# @ param buyerUserName
* Buyer ColumnFalimy #§ key
* @ return Buyer 4]
* @ throws Exception
* /
public Buyer getBuyer (String buyerUserName) throws Exception;

SellerDao 11 F¢ 7B Seller SC], #:0#E LN -

S EE
* I seller %44 %) Cassandra F
*
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* @ param seller
* FHEIEANE Seller =4
* @ throws Exception
* /
public void insertSeller (Seller seller) throws Exception;

Ve X
3£ 3% sellerUserName, ) Cassandra ¥ & i)t £ &) Seller 24

¥*

@ param sellerUserName
Seller ColumnFamily & key
@ return Seller %4
@ throws Exception
* /
public Seller getSeller (String sellerUserName) throws Exception;

ProductDao AN £ F{ 7B Product SE61], &£ 35 Product 4328 53F 4 A BRI, DAY
ﬁiﬁﬂﬁﬂ?ﬁ$ 4-2 Eﬁ'?‘_}:\'o

%3 4-2 ProductDao #:OENX

¥ ¥ ¥ * ¥

VLT
# Product FE#|iHFAF| Cassandra ¥

¥

@ param product

& P AN 65 Product 4

@ throws Exception
* /
public void insertProduct (Product product) throws Exception;

* % ¥ *

™~
*

*
3 & o #£45 8.46 X %) Cassandra

@ param category
7 St 53
@ param productUUID
Product ColumnFamily #) key
@ throws Exception
* /
public void insertProductCategory (String category,UUID productUUID)
throws Exception;

* ¥ ¥ ¥ ¥ * *

FEx
# xRt .36 F) cassandra P

*

@ param productUUID
Product ColumnFamily #) key
@ param comment
A
@ throws Exception
* /
.public void insertComment (UUID productUUID,Comment comment)

* % ¥ ¥ ¥ ¥
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throws Exception;

Ve
#E 3% productUUID, M Cassandra ¥ &7 2f 2 &) Product 4]

*

@ param productUUID
Product ColumnFamily &5 key
@ return Product 1
@ throws Exception
* /
public Product getProduct (UUID productUUID) throws Exception;

* ¥ ¥ ¥ ¥

VE Y
* #k4% category,M Cassandra ¥ % 7] K #7 &) topNum 4~ Product %

*
* @ param category
et - R
@ param topNum
16 37 69 T 4] 65 43K
@ return y #7457 topNum 4~ Product 4]
@ throws Exception
* /
public List < Product > getTopCategoryProducts (String category,int topNum)
throws Exception;

* % ¥ ¥

*

Ve X"
* 4% productUUID, M Cassandra P ¥ i) & #145 topNum 4~ Product ## =4
¥

@ param productUUID

Product ColumnFamily & key

@ param topNum

B 36 AT 0 I 6 AL

@ return ¥ # % topNum 4 Product +F# 954

@ throws Exception
* /

public List <Comment > getTopProductComments (UUID productUUID,int topNum)

throws Exception;

* * ¥ * ¥ #

BuyerDaolmpl B+ G ELSCBIN T .

public BuyerDaoImpl (String host,int port) {
TSocket socket =new TSocket (host ,port);

TBinaryProtocol binaryProtocol =new TBinaryProtocol {(socket,false,
false);
cassandraClient =new Client (binaryProtocol);

try {
socket.open();

} catch (Exception e) {
e.printStackTrace();
cassandraClient =null;
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return;

}
}

MY BB | TatfE AR Cassandra FALMALFIEE (S, 3K85 Cassandra BOFERE, T

FAHA B BB ERE i v X EEHATEMET o
BuyerDaolmpl f insert 7L BLRZH N . KA P EARXT R H MM 9 ColumnFam-

ily, $RE M TEM & R P K15 /Y Cassandra FEHERFHHE K 25 45 Cassandra BIT]
P EARIXT G5 A AHM A ColumnFamily #-{UAS T

if (buyer.getAddress() ! = null && !buyer.getAddress (). isEmpty ()} {
Column ¢ =new Column () ;
c.name = "address".getBytes ("utf -8");
c.value =buyer.getAddress ().getBytes ("utf -8");
c.timestamp = System. currentTimeMillis ();

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn () ;
cosc.column=cC;
Mutation mutation =new Mutation();
mutation. column_or_supercolumn = cosc;
mutationList.add (mutation);

}

EEEAES S, H Buyer A address [RS8 T HA A Column, HIFE HEEFNR
P ERFE AR A9 Column J5, FRPT DA FHAN T A 5B 0 8HE 2 3% 44 Cassandra T .

cassandraClient.batch _mutate (Buyer. keySpace, mutationMap, ConsistencyLevel.
ONE);

BuyerDaolmpl [ get 724 insert F A0 M SCEL, B8 K. M Cassandra i HEUAH N
) ColumnFamily, #Rf5HA41E—~ Buyer Xt ZR[EBJA],
M\ Cassandra S 2K BEUAH A 19 ColumnFamily ZZBLIAT -

List < ColumnOrSuperColumn > buyerColumns =
cassandraClient.get_slice (Buyer. keySpace,
buyerUserName,
columnParent,
slicePredicate,
ConsistencyLevel.ONE);

4% ColumnFamily $#43& 5 Buyer Xf & BJSCHANT -

Buyer buyer =new Buyer();

buyer. setUserName (buyerUserName) ;

for (ColumnOrSuperColumn cosc:buyerColumns) {
Column ¢ =cosc.column;
String columnName =new String(c.name,"utf -8");
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String columnvValue =new String(c.value,"utf -8");
if ("age".equals (columnName)}) {

buyer. setAge (Integer. parselInt (columnValue));
} else if ("address".equals (columnName)) {

buyer. setAddress (columnValue);
} else if ("sex".equals (columnName)) {

buyer. setSex (columnValue);
} else if ("name".eguals (columnName)) {

buyer. setName (columnValue);

}

SellerDaolmpl F1 ProductDaolmpl BJ3-31-5 BuyerDaolmpl 25481, AL Rk Xi& 5 Cas-
sandra H X W Y ColumnFamily 2 [8] ) B FH%E .

4.4 RGINEEITIE

4.4.1 BuyerDao IHeEIIE
B4, i A Cassandra B F 4142 f¥G O -S-, FKREX BuyerDao 134,

BuyerDao buyerDao = new BuyerDaoImpl ("localhost",9160);

HIEPI ™ Buyer X%, HFEARGEH

Buyer buyerl =new Buyer ();

buyerl . setUserName {"aaron");
buyerl.setName (“Jp84") ;

buyerl. setAddress ("China Hangzhou");
buyerl.setAge (26);

buyerl. setSex("male");

Buyer buver2 =new Buyer();
buyer2. setUserName ("1ily");
buyer?2. setName ("ZF#");
buyer2.setAddress ("China X% ");
buyer2. setage (23);
buyer2.setSex ("female");

try {
buyerDao. insertBuyer (buyerl);
buyerDac. insertBuyer (buyer2);
} catch (Exception e) {
e.printStackTracel);

} -
Buyer Xt %5 AKINGE, MRS U buyerUserName 25 aaron {) Buyer %t 82 M\ R i P ik
Bk, HMRECE AT ENFEdR s i P
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try {
Buyer aaron = buyerDao.getBuyer ("aaron");
System.out.println(getPropertyString (aarcn));
} catch (Exception e) {
e.printStackTrace();

}
A AFEARHES AR BT R

userName:aaron

name : ¥} 7%

age:26

sex:male

address:China Hangzhou

4. 4.2 SellerDao IHEEWUE
SellerDao {#J{# F 55 BuyerDao 25{Ll, €% SellerDao [ HE5 AFHKIC T

SellerDao sellerDao =new SellerDaoImpl ("localhost",9160);

Seller sellerl =new Seller():
sellerl. setUserName ("sportSeller");
sellerl.setName ("AH AdFHE");
sellerl. setAddress ("China Wuhan");
sellerl. setAge (30);

sellerl. setSex("male");

Seller seller2 =new Seller();
seller2. setUserName ("seller2");
seller2.setName ("k@mIRE");

seller2. setAddress ("China Beijing");
seller2.setAge(37);
seller2.setSex("male");

try {
sellerDao. insertSeller (sellerl};
sellerDao. insertSeller (seller2);
} catch (Exception e) {
e.printStackTrace({);

}

M ZEGi i sellerUserName 24 sportSeller f Seller X532 M\ R 45 P EEELH 3, 5 KELE A9
SEA T ENTERR HES Hi o

try {
Seller sportSeller =sellerDao.getSeller ("sportSeller");
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System.out.println(getPropertyString(sportSeller));
} catch (Exception e) (

e.printStackTrace();
}

A LATEpRHERT H PR BT 45547

userName:sportSeller
name: 4k H MAoa¥tE
age:30

sex:male

address :China Wuhan

4. 4.3 ProductDao IHBELIIE
fl|2 ProductDao J5 H-B ABPKICFE,

ProductDac productDao =new ProductDaoImpl ("localhost",9160);

Product productl =new Product ();

productl.setDesc{"& & LA LHE");

productl. setSellerUserName ("sportSeller”);

productl. setName ("Football®);

productl.setPrice(98.8);

productl. setUuid (UUIDGenerator.getInstance (). generateTimeBasedUUID());

Product product2 =new Product ();

product2. setDesc ("R k") ;

product2. setSellerUserName ("sportSellerxr");

product?. setName ("Basketball");

product2.setPrice(29.8);

product2. setUuid (UUIDGenerator.getInstance (). generateTimeBasedUUID());

try {
productDao. insertProduct (productl);
productDao. insertProduct (product2);
} catch (Exception e) {
e.printStackTrace();

}

M Z G4 uuid {4 productl [ Product 3F R M RGP EEB S, ¥ EREE] f9 L 4T
ENFERRHER P

try {
Product football =productDao.getProduct (productl.getUuid());

System.out.println(getPropertyString (football));
} catch (Exception e) {
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e.printStackTrace();

)
AT AFEAR S PR BT 45 R

uuid:5cal9%e7l -bb69 -11df -aaebs -2950£735babb
name :Football
sellerUserName:sportSeller

desc: & LA RK
price:98.8

RGN sportSeller BT M E A Sports 4326,

try {
productDao. insertProductCategory ("Sports”,productl.getUuid());
productDaoc. insertProductCategory ("Sports",product2. getUuid());
} catch (Exception e) {
e.printStackTrace();
}

BARGEPH Sports 73 AU MiE R EI 3R, FR_IRIE 89 7= 5 15 8 3% BB i (8] 6 )5 I
FFATERTEARHER P o

try {
List < Product > products =productDaoc. getTopCategoryProducts (
"Sports".,2);
for (Product product :products) {

System.out.println(getPropertyString (product));
}

} catch (Exception e) {
e.printStackTrace();

}
A] ATEARHER th PR BIAN T 4R

uuid:£df76d71 -bbbb -114df -b865 -0£fc6£2£80a40
name :Basketball
sellerUserName:sportSeller

desc: Lk ik
price:29.8

uuid:£df74660 -bbtb -11df -bB65 -0£fc6£2£80a40
name:Footbhall
sellerUserName:sportSeller

desc: G &R AR
price:98.8

& J5, 25 Basketball 5 A &1EIE,
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Comment commentl =new Comment ();

commentl. setUuid (UUIDGenerator.getInstance ().generateTimeBasedUUID());
commentl. setCommentUserName ("aaron");

commentl. setContent ("good product");

Comment commentz2 =new Comment ();

comment?2. setUuid (UUIDGenerator.gektInstance (). generateTimeBasedUUID());
comment?2. setCommentUserName ("aaron");

comment2.setContent ("#E ik EH");

Comment comment3 =new Comment () ;

comment3. setUuid (UUIDGenerator.getInstance().generateTimeBasedUUID());
comment3. setCommentUserName ("1ily");

comment3 . setContent ("# HRFEYE A4 ") ;

try {
productDao. insertComment (product2.getUuid(),commentl);
productDao. insertComment (product2.getUuid(),comment2);
productDao. insertComment (product2.getUuid () ,comment3);
} catch (Exception e) {
e.printStackTracel();

}

MAGEH G basketball = ATFIS SR ESE, MR EHIFIR(E B 4% BB B 8] S5 U= J0UT HEFF
e HER G 897 S 5 B AT ERFEAR HER

try {
List <« Comment > comments =productDao. getTopProductComments (
product2.getUuid(),2);
for (Comment comment :comments) {

System.out.println(getPropertyString (comment));

}
} catch (Exception e} {
e.printStackTrace();

}
] ATEARHER PR B ANTF 4R

uuid:e76ed0be -bb6e -11df -9d98 -4£9a55304d££8
content : £ # {2k ik 3L 45

commentUserName:lily

uuid:e76ed0bd -bbte -11df -9398 -4£9a554d04££8
content :i% 4 ik & b

commentUserName:aaron
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3LTF Cassandra 0. 6. x LB S8 RS AT LAZF (5% Bo

4.5 T % Cassandra0.7. X

A Kb Unfa B 3k F Cassandra 0. 6. x SCERAYTELR 3E 5 R 81T % F| Cassandra 0. 7. x

4.5.1 E37 Eclipse In8

7 — 444 2K CassSeller-0. 7 % Java T H, ¥ F #AY Cassnadra ZfThe lib B F TFHHE
FFEFHA jar SERMEBI I B KHiEF, BT Product 1 Comment SE{ARX; AR A T Time-
UUID, FFLATE 3 http://jug. safehaus. org/Download i #p F 8 — 4~ I TimeUUID SZ 31 jar
fil——jug-asl-2. 0. 0. jar, FAIAFIT B HKERH

KR g faan & 4-3 iR .

SR [5 4 CassSeller 7 gY{CTS R E A shb & 41 ) CassSeller-0. 7 #1, HiF Cassandra 0. 7. x &
W wmBEOEZY, FLUABPXESHERER, WE4-4 Bk,

v iz CassSeller-0.7
vifsre

vt cassSeller.app
> 133 App.java

v ¢#& cassSeller.dao
» Ji BuyerDao.java
» J} ProductDao.java
» [Ji SellerDao.java

v 41 cassSeller.dao.imp!
» &) BuyerDaolmpl.java

v 2. Referenced Libraries » &' ProductDaolmpl.java
> ug-2.0.0jar - i igpouster e gy & )] SellerDaolmpt.java
» -‘?:'_‘:_' libthrift<0.5.jar - /uscrs opouster/Dey v 5 cassSeller.model
S u apache-cassandra-0.7.1.jar - ‘uvsers g » (I} Buyer.java
ok log4j-1.2.16.Jar - Jilcers apcuster/Dey » {J) Comment.java
» e sifdj-api-1.6.1.jar - ‘Usersigpausien/s : » J; Product.java
» s slfdj-logdjl2-1.6.1.jar - /Usersigpoust » Ji Seller.java
] 4-3 CassSeller-0. 7 {K i 14544 [¥] 4-4 CassSeller-0. 7 i H 4444

5.2 EBiUmEFRRRE
SERLI F AL G, AR RS, {#RI7E Cassandra 0. 7. x HAEFHAYEO

N

1. Column

fE Cassandra 0. 7. x ¥, F{TE X ) Column ZFMAEFENZRHAERI LA T 2L, W

& 4-5 frR RS
1E Cassandra 0. 6. x §9, Column ] name F value JEPEAYZETRI AR R byte[ ], {HREFE Cas-
sandra 0. 7. x 7, Column H* ) name F value JR P A FIAF T T ByteBuffer, FFLAFRATR T

LN byte[ ] 2T SE 4 ByteBuffer ZERYENTAT, 4NAE] 4-6 FiR,
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if (product.getPrice() > @) {
Column ¢ = new Column();
c.name = ‘price’,getBytesCutf;8.0;
c.value = String,valuedf(product,getPrice(1). getBytesCutf-872;
Cc.timestamp = System.currentTimeMillis(),;

B 4-5 Column &{iR{0HS 1

if (product.getPrice() > 8) {
Column ¢ = new Column();
c.name = ByteBuffer.wrap(“"price”.getBytes("utf-8"));
c.value = ByteBuffer.wrap(String.valueOf(product.getPrice()).getBytes( utf-8"));
C.timestamp = System.currentTimeMillis();

E 4-6 Column {ZIEIT 1

A5, FEHF Column FY{EBERUE A BT Rt & F NG F R R LR R A T 2B 2
HiEmiIR, WE -7 iR,

= comment. setUuidCpew. UUINCSS. . nomed);

for (Column ¢ : sc.columns) {

= String columnName = pew String(c.name,.. " utf-§");
o String columnValue = pew StringCc.value.,.. utf-87);

L
!

¥
[}
&

4-7 Column £51E{01G 2
FlE, RATRGERARERERET, WE 4-8 Fix

Comment comment = new Comment();

comment.setUuid(new UUID(sc.getName()));

for (Column ¢ : sc.columns) {
String columnName = new String(c.getName(), “utf-8");
String columnValue = new String(c.getValue(), "utf-8");

B 4-8 Column & I1F/LHS 2

2. SuperColumn

7E Cassandra 0. 7. x #, FR{TRE LAY SuperColumn Z5H {4 fp 4528 B YK Y & 48 T 284k,
A 4-9 RIS IRAE,

: if (!columns.isEmpty()) {
SuperColumn sc = new SuperColumn(};

| sc.name = conment..detUuidQ. toBYLTeArrayQl;
‘ sc.columns = columns;

4-9 SuperColumn £Fi240H%

1E Cassandra 0. 6. x /7, SuperColumn H /] name JH{EAI2E R B byte[ ], {HZETE Cassandra
0.7. x *, SuperColumn Hff) name JBPEIEHIAST 24 T ByteBuffer, FrLAFRATRTHFEEHR byte[ ] 26
Y5 H iy, ByteBuffer 2ERIBIA] , N[ 4-10 fR,
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1f {!columns.iskmpty()) ¢
SuperColumn s¢ = new SuperColumn();
sc.name = ByteBuffer,wrap(comment.getUuid().toByteArray());
sc.columns = columns;

] 4-10 SuperColumn & F {15
F3%F, TEFF SuperColumn F{E 2R M 3 B Rt 2 B A 5 #a{a g o4 g9 28 1 & 4 T 284k 1
EE IR IR, R BRI Ewh RN AT
3. ColumnPath
7E Cassandra 0. 7. x ¥, FRA1E XY ColumnPath 45K &R AT L 4 T 484k,
nE 4-11 FrR &5 1R L, :

ColumnPath columnPath = new ColumnPath();
columnPath.column_family = "ProductCategory”™;
o columnPath.column = productUUID,.toByteArray();

Bl 4-11 ColumnPath £§1R{{Y

{E Cassandra 0. 6. x §1, ColumnPath H11YJ column R4 92E B JZ byte[ ], {HJE7E Cassandra
0.7. x /7, ColumnPath F1f{ column R{E2ETIAFTE 4 T ByteBuffer, FFLLIFRATH T2 byte[ ]
KR WAL ByteBuffer ZERIBIAT, WA 4-12 iR,

ColumnPath columnPath = new ColumnPath();
columnPath.column_family = “ProductCategory"”;
columnPath.column = ByteBuffer.wrap(productUUID.toByteArray());

¥l 4-12 ColumnPath {£ 11 {414

4. SliceRange
{F Cassandra 0. 7. x H7, FRA7E X AY SliceRange ZE#J K P BN R AR K4 T 24k,
mnE 4-13 i EniRAS .

& SliceRange range = new.SliceRangeCnew byte[d.{}.. new bytef] {},. true.
1 T Integer MAX_VALUED;

%] 4-13 SliceRange 52 {0H%

{E Cassandra 0. 6. x 1, SliceRange Y start ] finish &1 AYAEHY R byte[ ], {HEFE Cas-
sandra 0. 7. x #, SliceRange B #] start F finish Jij {426 BIASH 34 T ByteBuffer, PRI R
TR byte[ ] 8BV Y, ByteBuffer 2EBURIA], 4N 4-14 FiR,

5. Client

TE Cassandra 0. 7. x H1, FRATE XY Client 5T 2 5648 € — 1~ B AR Keyspace, #RJ5
BHATHM MR RE, FEAEXERIERNZEO T, THHIKIEE Keyspace, [q]A]
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¥ String 265 195 $FE 0 ByteBuffer 287U, A 4-15 FiaARIFH RIS

SliceRange range = new SliceRange(ByteBuffer.wrap(new byte[] {}),
ByteBuffer.wrap(new byte[] {}), true, Integer.MAX_VALUE),

B 4-14 SliceRange & F{tHY

i cassandraClient.photch mutate(Buyer. keySpace, mutationMap,
! ConsistencylLevel.ONE);

Bl4-15 Client £5iRAH9
Bl 4-15 RIS Z RO AN E 4-16 B,

cassandraClient, set_Keyspace(Buyer. keySpace);

List<ColumnOrsSuperColumn> buyerColumns = cassandraClient.get_slice(
ByteBuffer.wrap(buyerUserName.getBytes("utf-8")), columnParent,
slicePredicate, ConsistencyLevel.ONE);

B 4-16 Client {Z1IE{CHS

F5h, 7E Cassandra 0.7.x 1, K P i Thift SRS F[EHAFEFE FHRAEH
TFrame fJJZ3, FrLit#gzE Client ZEFRGTRANT -

TSocket socket =new TSocket (host ,port);

TBinaryProtocol binaryProtocol =new TBinaryProtocol (socket,false,
false);
cassandraClient =new Client (binaryProtocoel);

try {
socket.open();

} catch (Exception e) {
e.printStackTrace();
cassandraClient =null;
return;

}
F{EUn T .

TSocket socket =new TSocket (host ,port);
TTransport transport =new TFramedTransport {socket);

TBinaryProtocol binaryProtocol =new TBinaryProtocol (kransport,true,true);
cassandraClient =new Client (binaryProtocol);

try {
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transport.open();

} catch (Exception e) {
e.printStackTrace();
cassandraClient =null;
return;

4.5.3 & Schema 7E45TE W IHEE

7E Cassandra 0. 7. x 1, RLG)E S ABHEIF A NBCE UG FINER Schema {55, AP
EE T RAERE O B E L AHKAY Schema {5 B,

FrLk, IRAIET H RHFEm—A43E, €1FATF7E Cassandra Fp g SUZN AT ER Schema
15 8. 424 R cassSeller. dao. impl. Schemalniter, H. A& —MNEETE,

public static void init (Client cassandraClient) throws Exception {
List <CfDef > cfDefs =new ArrayList <CfDef > ();

CfDef buyerCfDef =new CfDef ();
buyerCfDef. keyspace = Buyer. keySpace;
buyerCfDef. name = Buyer.ColumnFamily;
buyverCfDef.comparator_tvpe = "UTFBType";
cfDefs. add (buyerCfDef);

CfDef sellerCfDef =new CfDef ();
sellerCfDef. keyspace =Seller. keySpace;
sellerCfDef.name =Seller.ColumnFamily;
sellerCfDef.comparator_type = "UTF8Type";
cfDefs.add(sellerCfDef);

CfDef productCategoryCfDef =new CfDef ();

KsDef ksDef =new KsDef ();

ksDef.name = Buyer. keySpace;

ksDef.replication_factor =1;

ksDef.strategy_class = "org. apache. cassandra. locator. SimpleStrategy”;
ksDef.cf_defs =cfDefs;

cassandraClient. system_add_keyspace (ksDef);
}

EXDNFER, BRITEXT CassSeller 55 E{H K Schema {58, KREWHXA2ZED)
JE ) Cassandra, {FHAZ,

RIS, TEFIHE cassSeller. dao. impl. BuyerDaolmpl ZE3C B 52, in—-~HIWr. nR A
i P B A RNTTEER) Schema {5 8., N7E Cassandra Y EAHH K #Y Schema {5 8.
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try {

cassandraClient. set_keyspace (Buyer. keySpace) ;
} catch (Excepticn e) {

e.printStackTrace();

try {
SchemaIniter. init (cassandraClient);

cassandracClient. set_keyspace (Buyer. keySpace);
} catch (Exception el) {

el.printStackTrace();

cassandraClient =null;

4.5.4 TIHaeWiE

FESERR T LRThEES , BATE A IR ST M4EP BN BRFHTIRT o
B 5c/a 3l Cassandra 0. 7. x, SRJFHUAT CassSeller WRF, BFHNTEHHINT .

userName :aaron

name : 3} &b

age:26

sex:male

address:China Hangzhou

userName :sportSeller
name : 4% A & & 3
age:30

sex:male
address:China Wuhan

uwuid:1df02fae -44ee-11el0 -b74c -330488d86£62
name :Football

sellerUserName:sportSeller

desc: & & LB R HK

price:98.8

uuid:1df02faf -44ee -11e0 -b74c -330488486£62
name :Basketball

sellerUserName:sportSeller

desc #8153

price:29.8

uuid:1df02fae -44ee -11e0 -b74c -330488d86£62
name:Football )
sellerUserName:sportSeller

desc: 9 & JL & 23
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price:98.8

uuid:1e00£892 -44ee -11e0 -b74c -330488d86f£62
content : 45 $ R & LAk

commentUserName:111y

uuid:1e00£891 -44ee -11e0 -b74c -330488d86£62
content :i£ 4 ik

commentUserName :aaron

AR EI T4 RINT .

#:T Cassandra 0. 7. x SEHHY B # AU AT LAZF 5% C,

4.6 FXE/NG

ATESH B MEI T —NZET Cassandra LR S REE. BIAATMES, 5E
A LA T @I 43 B At Cassandra RBBEEHARL, 3T AT S BUAHSE MR FH
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Q B A T 4L 69 AL 22 A
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Cassandra SR BEPLH 5 KM KRG AR . #lin, {E Hadoop R, H—6H
PLASA F45 5 (Master Node) F1ZEMT 5 (Slave Node), F9 S4EHIFG AN EH, Y
Hadoop REEH AU s EBERLFEms, $E ARG TIEASZ 5 ; 1 32797 A B s
%1~ Hadoop REEFMAREIE W T T Cassandra HL%ﬁﬁpﬁi—*“”ﬂL%ﬁ’%%XT"‘fﬁ{] ANHF
FEEAT M SR, ATRAERBEP(EAT — S ULER M ELERE, BN REMA S B0,
HRIEAT LAIE % LAE o

AT MIEARTFTIEA T, 456 S IH# Cassandra (Y SEREHLE

5.1 —HiEmiRA

5.1.1 BfE—3MHIEEH

— 8y 45 ( Consistent Hash) & %% Cassandra SEBEAYIERE

RHF M2 E—EBUERAE, AR —ZBER A, 7l LAISERE F] Cassandra 17 B ff
AR Zc (o] B —— 3R I — AT LOE AL B R b JR M RE O B 1%

B IAER 5 GRS A, TELIM— MR LIIRIEIE A FE S IR ThEE. TR
HiXFE—FREAYSEEL, A 5-1 FiR,

— % P |
P
IR R
N
g
iR % %50 HE%?‘I HE%EEZ N7 %3 ﬂﬂ:ﬁa‘%f-l
| J

Bl 5-1  faj SR RS o IR

£ 5-1 iRiIEFT, T8RS HHE—TMEERES, 2380, 1, 2, 3, 4,
HE—a kG ariBAERAM R 4 SR G2 BEERE

AR 55 2 dmAb B P I B AR TF -

WRIFE AR Key SRIGFHE, RIGH Key B E- SRR S R80T GXHH5) W
B, FWRX S ATERMEEAZIRF P RE SRS AP MRS AR i AR 55 24k
8, MEHEIREA#SE; REBETFHI—GRFSE, WEEBAGFCRIIX ARG 9.
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Al 55 2% g b BRE 1 3 9 B AR B A LS AN T

public void handleWrite (WriteMessage wm) {
/7B NGH B P IR Key
String key =wm. getKey ();

/i ERE I BEANNE LT ST
int handlelID =key.hashCode() ¥ ClusterNodeNum;

/R BN EAT AARRS B LR

if (MyClusterID==handlelID) {
/EBNH A ORIRS BT, A
wirteMessage (wm);

} else {
/7 BN LKA B IRS B
sendMessage (handleID, wm);

}

/7 3 g B PO BN R
send2Client ("write success");
}

118 55 7 v AR BR 2 - s () SR BTSSR A B AN F

MRIE LR A Key SRIGHE, RIGH Key MR EH S BB RS FEE (XBHS)
B, FURX AN BRI SR 2 A ST P BOVIR 5 IR 55 4% P B 20 2R 332 BT SR R % e A il 55
ardbEE, BUARERLPEE; RIR TR —GIRSFRE, W R EBGHR 2 X B Ak 55
%&’:Flﬂ

il 35 % v AL BREC P i A BT SRS AR A DA RIB N T -

public void handleRead (ReadMessage rm) {

// MCGEETRGH B ¥ IR Key
String key =rm.getKey (};

A7 R R I T AR
int handleID =key.hashCode () ¥ ClusterNModeNum;

/7 BT BAl IR S

String readData ="";

// FIBf IR AT RIS B A E
if (MyClusterID ==handleID) {
/7 EE & P IR
readData = readMessage (rm) ;
} else {

/7 BRI AR ST LA RSB R
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readData = sendMessage (handleID, rm);
}

/7 ik BB o AR R S F P
send2Client (readData);
}

e, &P iR RS 25 m Ay Do fCas anF .

public static void main(String|[] args) {
Random rnd = new Random () ;

// Pl AT 5T vA AR R ) BR 4 3 5% e bk
String|[) servers =new String(] {("10.192.168.0", "10.192.168.1",
"10.192.168.2", "10.192.168.3", "10.192.168.4"};

/7B TR GRS B AR T ARBANE 09 IR S, 4 T 3 R B 5, AU T M6 IR % & P i 4 —A

Client client =new
Client (servers([rnd. nextInt (servers. length)]);

401 % 3 - 2P T

client.write(new WriteMessage ("keyl", "valuel"));

Q'S & - 3-20 3 8 &

String value =client. read (new ReadMessage ("keyl")};
}

it AT, SEBT — R AR

XFPEEMSCIAE N E R, RTURHAEZ ISR AERS . &0 7E T XT3
1Y Key #5971 i UL,

BRXMEMEE —NEAGRE: FIMRGSFSRBEPCRSZEE, —BEREPHH
e ZETE, B IE RS ST EXNIAE OB EITEN S5

ST RBE R YL BB AIRTIL, —BUHErE A BT RAAR R b P 8E B 20- An 5)

AR —BUEMS 7 B anfo] TAERY IR

BeR BB RE— N EANSAE, FREERD0 ~ 2" WER L, ARENITE
K FEAERIER) Key RIMSAE, FHUUERIE B, SR M EE ST B 894 B 7 08 AT £ A 4%,
WEARRERRBINE — MR G2 L. EBE 27 R IR 5 2%, MESEFEE
— &R E, WA 5-2 BiR,

MHE 5-2 FiRBRAEFRIN—EH RS 2%, RA7E B ZF 585 hn AR 55 2% 19 b 5 0 B 41
F R — B RFH LAY Key 2 Z25Em, & 5-3 fix.

i, —BEAHRRKREMNH T Key WEF M, ME, HH—BHERHHEHR
FEARHTREUY SA0BE., AW E BRI RS S o mIEE RS,
TSR S ER (BN Amazon 4 &) ) — 437 R Key/ Value 77 %5 % Dynamo) , 4



5 F Cassandra FISEEEHLS) ve 77

BT A (RS R LE4ES 100 ~ 200 4~4, XHEREMEH ST AH MRS,
B A PR BE b i/ N AR 35 2 38 D B RAF BT 0 o

023

El5-2 —EEmAcREE

0/2*2

@& inode5HY
HRE IR

Bl 5-3  USInETHI IR 55w

5.1.2 —HMHISFHTE Cassandra RN

TR T — B A HEE, W LUEAYERAD T Cassandra oh R 04 R AT EIEAY . 12
BRFRSR A R4, ATLATE Eclipse F4R1IFMN W Cassandra B B 4GS, WA 5-4 R,

7E org. apache. cassandra. dht @, W& T MM I (Distribute Hash Table) BJFE2E
2% : Token, Range Fl Partitioner,
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v {B org.apache.cassandra.dht
» ;13 AbstractBounds.java
- iJ; AbstractByteOrderedPartitioner.java
» ;1 BigintegerToken java
» ;1} BootStrapper.java
» 5} Bounds.java
» {J} ByteOrderedPartitioner.java
» 1}] BytesToken.java
» 1} CollatingOrderPreservingPartitioner.java
» iJ] IPartitioner.java
» 111 LocalPartitioner.java
» iJi LocalToken.java
¥ {5} OrderPreservingPartitioner.java
» [J{ RandomPartitioner.java
¢ ;J} Range.java
» {3 StringToken.java
» i} Token.java

K] 5-4 org. apache. cassandra. dht {{F325 44
1. Token

7E Cassandra H, — A7 JARXF L —~ME— A9 Token, FHEF—BPEms & B FAY—
AN S bk,

org. apache. cassandra. dht. Token < T > 22—/ 1% 2%, Cassandra 2L T LLIF 4 FhscEl .

1) BigintegerToken: L) java. math. Biglnteger 2% &I ) SE5{{F&—~ Token, [ org. apache. -
cassandra. dht. RandomPartitioner {# F ,

2) BytesToken: LA byte[ ] 2&#l 1) 55 #4838 — > Token, Hj org. apache. cassandra. dht. By-
teOrderedPartitioner F org. apache. cassandra. dht. CollatingOrderPreservingPartitioner fifi Ff ,

3) LocalToken: L byte[ ]2 #Y /) 3E 5] 1 — 4> org. apache. cassandra. db. marshal. Abstract-
Type 27 gl SEF.Fe— Token, [ org. apache. cassandra. dht. LocalPartitioner {# A .

4) StringToken: LA java. lang. String 25 %Y Y SC 5] {{, 32 — 4~ Token, [ org. apache. cassan-
dra. dht. OrderPreservingPartitioner {i F ,

2. Range

7E Cassandra 1, — 4 o 0 5T — B e 75 B 27 rp i) — BR 3038, DA iBd £t J5 o] 89
E—AT S AT R Token (FFIX[B]) E|ATT s XF R A Token (FAXIE]) {EEMN. X475 BB
J& Range,

Range AL & N T AN EZ AR -

public final Token left;
public final Token right;

Hep, right AR —BHEE 7y BIFR AP AT 23T WL A Token, - left 4838 — S 13 7 [0 3 o 136
Bt 75 ) @9 _E— 17 XS BZHY Token, B (left,right ],
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[FAf, Range IRHET — ARSI FBEFFFHEHERIET

1) public static boolean contains( Token left, Token right, Token bi) : i bi 2B FEH left
F right $51# fY Range ZH1,

2) public boolean contains( Range that) : ¥ that B&#i% Range T &

3) public boolean intersects( Range that) . #|B7Pif~ Range £HAHZL o

4) public Set < Range > intersectionWith ( Range that) : ¥/ 7 P~ Range #H 3¢ ) Range

EE.
3. Partitioner

Partitioner A T B Token YE— B MG F W P YA RN, H EHEREF—GIPL4HP
SSTable $iEAVHEFFFLN , 4 —~ Cassandra SC| 75 2 IF H A iEF5 % — 1~ Partitioner SLEL, AL
304 P BRIARYEC B 24 partitioner; org. apache. cassandra. dht. RandomPartitioner,

org. apache. cassandra. dht. IPartitioner < T > % 42t B9 - INEGEUN T -

1) public DecoratedKey < T > decorateKey( byte[ ] key) : # key ¥ {25 DecoratedKey ( To-
ken Fil key fU2HA) o iXJ7 B 1E Cassandra JFEIEHTE A FIESBUERIERME R, A THE
key Z B B9HERF W TR A HEFFLIUZ B XT 0 Y Token ZRAE MY,

2) public T midpoint(T left, T right) : 1% left Fl right B4~ Token By [EME . X H B
FEFTT RINA Cassandra 17 ;A Bf P o

3) public T getMinimumToken() : FEEL—Z {404 7 B /N Token,

4) public T getToken(byte[ ] key) : #RB#E key +13 XF i i) Token,

5) public T getRandomToken() : FKEL—BHALEY Token, TEIEFFWIRILBIETfE, BB
A BIEET S Token {8, WX AT — 17 R LA K Token,

Cassandra $24E T INF 5 Ff IPartitioner BY3EH .

(1) org. apache. cassandra. dht. RandomPartitioner

R key A= ¥, Token B3 A mdS, ZHUNT .

public BigIntegerToken getToken (byte[] key)
{
if (key.length==0)
return MINIMUM;
return new BigIntegerToken (FBUtilities.md5hash (key));

}

Token [JHEFHLN 5 java. math. Biglnteger BYHER AL A8 [A]
IR TERC R P35 E T InitialToken, FEERABHBINT .

public Token <BiglInteger > fromString(String string)

{
return new BigIntegerToken (new BigInteger (string));

}
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(2) org. apache. cassandra. dht. OrderPreservingPartitioner

HRHE key £ A Token RYBLTE ¥ key E3F O UTF-8 RIS FFE, ZHUNT .

public StringToken getToken (byte[] key)

{
String skey;
try

{
skey =FBUtilities.decodeToUTF8 (key);

}
catch (CharacterCodingException e)

{
throw new RuntimeException ("The provided key was not UTF8 encoded. ", e);

}

return new StringTeoken (skey);

}

Token H)HEFF #LN 5 java. lang. String B HEFFFLIAH[E] .
WNRIEFCE A HFFEE T InitialToken, BEEEXAZHEUNT

public Token <BigInteger > fromString(String string)

{
return new StringToken(string);

}

(3) org. apache. cassandra. dht. LocalPartitioner
FRE key 4= i, Token MU At key H 34548 LocalToken, ZIBINT :

public LocalToken getToken (byte[] key)

{
return new LocalToken (comparator, key);

}

Token ) HE % #L M| 55 org. apache. cassandra. db. marshal. AbstractType f HE J %1 0 48 [,
org. apache. cassandra. db. marshal. AbstractType B & SCEIEMHEF LTS E ] 2-1,

MNBRIEEE Y P35 E T InitialToken, FEBUKF 4 4%, LocalPartitioner A X FFF ahf5 E
InitialToken,

(4) org. apache. cassandra. dht. ByteOrderedPartitioner

F34E key 4= i, Token RUFEE: HF key HiEF5H A BytesToken, ZHANT .

public BytesToken getToken {byte[] key)
{
if (key.length==0)
return MINIMUM;
return new BytesTcken (key);
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Token BJHEFFHLI 5 byte AYHERFHLIAHIE o
IR TFEECH X PIEE T InitialToken, PEEFLZHINT .

public Token <BigInteger > fromString(String string)
{

return new BytesToken (FBUtilities. hexToBytes(string));
}

(5) org. apache. cassandra. dht. CollatingOrderPreservingPartitioner

HRYE key A= Token BB K key EHEFEH 08 UTF-8 RISHIFAT &4, BT .

public BytesToken getToken (byte([)] key)
{
if (key.length==0)
return MINIMUM;

String skey:
try
{

skey =FBUtilities.decodeToUTFS8 (key);
}

catch (CharacterCodingException e)
{

throw new RuntimeException ("The provided key was not UTF8 encoded. ", e);
}

return new

BytesToken (collator.getCollationKey (skey). toByteArray ());
}

Token RYHEFF LN 5 byte BOHEFF AL AR o
MRFERCE XA FIERET InitialToken, BEERAIEHINT

public Token <BiglInteger > fromString(String string)

{

return new BytesToken (FBUtilities. hexToBytes (string));
}

PAL 5 FF Partitioner i) E 2 X F|BLTE T HF Key 55 #t Token IR B 5K BREIBF M P
key WHERFIF . InSRA48{# B Cassandra AL BCAY Token, WA LA EE B Ff Partitioner M FC
B3 A4 P ER Token AYHL M5 & 4H AL A InitialToken,,

5.2 Gossip: $EE & HEEE MY

7E Cassandra HSCBRAEFE 7 SEIE A CHSHE org. apache. cassandra. gms H, UNE] 5-5 Fias,
B 5-5 iR REEWFEaEH oL E: FailureDetector (RALY S BIRLE)
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Y Gossiper (7 A2 A APRELE) o

¥ 13 org.apache.cassandra.gms
» {J} ApplicationState.java
» {1} EndpointState.java
» i1} FailureDetector.java
» [J] FailureDetectorMBean.java
» [J] GossipDigest.java
» [J} GossipDigestAck2Message.java
» [J} GossipDigestAck2VerbHandler.java
> [J) GossipDigestAckMessage.java
» |J] GossipDigestAckVerbHandler java
+ 1] GossipDigestSynMessage.java
» [J] GossipDigestSynVerbHandler.java
» ;1) Gossiper.java
» |4 HeartBeatState. java
» {1} IEndpointStateChangeSubscriber.java
» {J} IFailureDetectionEventListener.java
» [J] IFailureDetector.java
» 3] IFailureNotification.java
» {J] PureRandom.java
» {1} VersionedValue.java
» [J] VersionGenerator.java

B 5-5 org. apache. cassandra. gms {345

5.2.1 FailureDetector

Cassandra 7 FailureDetector JR ¥ 2T Hayashibara A — 5518 3C ““The Phi Accrual Failure
Detector” . fRjHihisi: FailureDetector & ic RIEHFH F HM S EAET HAEGIE, RER
i M AT B B A FE— T S REE I, ANE—-Y A REEFE

FailureDetector ZCEL T org. apache. cassandra. gms. IFailureDetector 3210, B FEFE HF 5
HRIERWT

1) public boolean isAlive( InetAddress ep) : FWrdERF PR ABETHENE,

2) public void interpret( InetAddress ep) . ARIE X ATAT BIFNIZW MBI B, FIWHZAY
HEEARER, R ZA AL, MMk org apache. cassandra. gms. [FailureDetectionEven-
tListener i convict 384, BJiE %] Gossiper MAEFF PRI IR BN B B R BRE . ZFH ETE
Gossiper FEENF 1 s XFTHHF 00— ST —KH B o

3) public void report( InetAddress ep) : IKIFE—1T A RHEFEEE, 1€xBZW A HHE
EH R, ZHTEAE Gossiper IEUBEFEP H — T EREEHE (GossipDigestSynMes-
sage) AFUA A,

4) public void registerFailureDetectionEventListener( IFailureDetectionEventListener listener) :
7E FailureDetector 7§ /i IFailureDetectionEventListener, 3iX |~ IFailureDetectionEventListener i

- J& Gossiper, BJJ#E FailureDetector & BRI~ &5 &3 A, B 318 FH Gossiper HJ convict J7 ¥,
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RAZT SRR B R
5.2.2 Gossiper

Cassandra BB H PO A, SNV AR E2HMEE, 58 Z 08058 & —FF L Gos-
sip FPMBGHATE S, AT EBERIRE . B Gossip, BT s #RAE FHE L P HE
A &, RS EARE . X418 Cassandra 28 0 A 4F 40T — N3 & #5877 LA 5E AT B
ERME AZRES, HER—NTERYK, BMEBKIAER TE,

TE Gossip FIIA{LHIBTE, i 4 1MES, S HRFREFEPEFEFMT S (liveEndpoints_) |
S4BT & (unreachableEndpoints _) . F F 3 52 (seeds_) FIENTF A1 8 (endpoint-
StateMap_) ,,

Cassandra & Bl A7 & BR3P N AR seeds MIEE (XANEETMHFIEE T HEFETRIR
WM RGIE) B seeds_ P, RIFE3I— GossipTask ER{ES, B 1s #pPIT—K, H3E
248 WACIDIE L 5-1,

RILHHE 5-1 GossipTask LI B IR

private class GossipTask implements Runnable

{
public void runi)
{
Lry
{
endpbintStateMap_.get (localEndpoint _).getHeartBeatState ().update-
HeartBeat ();

List <GossipDigest > gDigests =new ArrayList <GossipDigest > ();
Gossiper. instance.makeRandomGossipDigest (gDigests);
if ( ghigests.size() > 0 )
{
Message message =makeGossipDigestSynMessage (gDigests);
boolean gossipedToSeed = doGossipToLiveMember (message);

doGossipToUnreachableMember (message);

if (!gossipedToSeed || liveEndpoints_.size() < seeds_.size(})
doGossipToSeed (message);

doStatusCheck () ;

© WMAHMEARTAYNSHH, WHELAEENYA; WRBTARVANDE, Ik,
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}
)
catch (Exception e)

{
logger_. error ("Gossip error", e);

}

}

BAEEHRAY SO AS, RG0SR KRS MY S/ GossipDigestSynMes-
sage 1H 5., T4 GossipDigestSynMessage 1H 8. &% 4568 AT &, fx)5i8 137 A FailureDetec-
tor Y interpret J7 LR E R F P RET R Ro

GossipTask HIEFE K 1%X GossipDigestSynMessage 15 B A BT PAFEY S ZHUNT .

MEBFIER T A (liveEndpoints) S FEHLIEFE— 5 A K& % GossipDigestSynMessage ;
RIERBE—EHBR, WEBHH K (unreachableEndpoints_) LR — /47 s &K %
GossipDigestSynMessage; )5, MR Z 8 &% GossipDigestSynMessage JH B 4 S P R &
seed 5, BLE ZRITE B AW R E D T seed 5 8L, WIBEALE — 4 seed K 3% GossipDi-
gestSynMessage 71 &, .

1. GossipDigestSynMessage

GossipDigestSynMessage 15 B 1EN Gossip B{EHFHIE —24, AT A, OBk
A5 55 RS AS . U3 GossipDigestSynMessage 15 B 875 sUR AT LU HR1E -

1) B RB]AY GossipDigest 424, 1 Al FailureDetector Y report J7 3 B cp 5 &
RS o

2) XFEWEIAY GossipDigestSynMessage 71 & 4114 GossipDigest 25 3 1T7HEF -

3) XtHIEB|RY GossipDigest {58 5475 /A GossipDigest Z2 57, A% 5 7 Tt — 4k
AT 515 B deltaGossipDigestList {#1F, 2877 R 7 B EUF &A% GossipDigest {5 81 A H1E
8. | deltaEpStateMap {£7F o

4) F|F deltaGossipDigestList 1 deltaEpStateMap {4 % GossipDigestAckMessage j§ 5., 34
H R 3% 45 K% GossipDigestSynMessage TH B BT 5,

$5 A SEP T FRFE (Y GossipDigestSynVerbHandler. java A7, #N{CIESHH 5-2 7R,

K0/ E 5-2 GossipDigestSynMessage i 2942 iE4H

public void doVerb (Message message)
{
InetAddress from =message.getFrom();
if (logger_.isTraceEnabled())
logger_. trace ("Received a GossipDigestSynMessage from {}", from);

byte[] bytes =message. getMessageBody () ;
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Data InputStream dis = new DataInputStream( new ByteArrayInputStream(bytes) );

Lry

{
GossipDigestSynMessage gDigestMessage = GossipDigestSynMessage. serial -

izer().deserialize(dis);

if
( 'gDigestMessage. clusterId_. equals (DatabaseDescriptor.getClusterName(}) )
{
logger _.warn ( "ClusterName mismatch from " + from + " " + gDigestMes-
sage.clusterId_ + "!="+DatabaseDescriptor.getClusterName());
return;

List <GossipDigest > gDigestList =gDigestMessage.getGossipDigests ();
/% Notify the Failure Detector * /

Gossiper. instance.notifyFailureDetector (gDigestList);

doSort (gDigestList);

List <GossipDigest > deltaGossipDigestList =new ArrayList <GossipDigest » ();
Map < InetAddress, EndpointState > deltaEpStateMap = new HashMap < InetAd-

dress, EndpointState > ();
Gossiper. instance. examineGossiper (gDigestList, deltaGossipDigestList,

deltaEpStateMap);

GossipDigestAckMessage gDigestAck =new GossipDigestAckMessage (deltaGos-
sipDigestList, deltaEpStateMap);
Message gDigestAckMessage = Gossiper. instance.makeGossipDigestAckMess -
age (gDigestack);
if (logger_. isTraceEnabled())
logger_. trace ("Sending a GossipDigestAckMessage to {}", from);

MessagingService. instance. sendOneWay (gDigestAckMessage, from);

}
catch (IOException e)

{

throw new Runt imeException{e);

2. GossipDigestAckMessage

GossipDigestAckMessage i B /& Gossip {5 P HISE — 26, UL F| GossipDigestAckMessage
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THE A RO AT LT #4E -

1) 7EAHLTEHF GossipDigestAckMessage 15 B A0 & 5 AT s H MW A F B IFHA
FailureDetector 1Y report 77 ¥ B H4E P S AR E

2) ¥ %K% GossipDigestAckMessage i B A9 & 75 2 10 HAh 7 S {5 B9 3E A GossipDi-
gestAck2Message T8 B o

3) ¥ GossipDigestAck2Message 1H &, & 1% 45 /& i% GossipDigestAckMessage 1H B BT 5.0

AT FRTE{CHY GossipDigestAckVerbHandler. java #7, AN{CHSHT & 5-3 iR,

REEH 5-3 GossipDigestAckMessage 4.8 A9 AL 1BiB 38

public vold doVerb (Message message)
{
InetAddress from =message. getFrom(};
if (logger_.isTraceEnabled())
logger_. trace ("Received a GossipDigestAckMessage from {}", from);

byte[] bytes =message. getMessageBody () ;
DataInputStream dis =new DataInputStream( new
ByteArrayInputStream(bytes) );

try
{
GossipDigestackMessage ghigestAckMessage =
GossipDigestAckMessage.serializer (). deserialize(dis);
List <GossipDigest > gDigestList =
gDigestAckMessage.getGossipDigestList ();
Map < InetAddress, EndpointState > epStateMap =
gDigestAckMessage.getEndpointStateMap ();

if { epStateMap.size() > 0 )
{

/% Notify the Failure Detector * /

Gossiper. instance. notifyFailureDetector (epStateMap);
Gossiper. instance. applyStatelocally (epStateMap);

Map < InetAddress, EndpointState > deltaEpStateMap =
new HashMap < InetaAddress, EndpointState > ();
for({ GossipDigest gDigest : gDigestList )
{
InetAddress addr =gDigest.getEndpoint ();
EndpointState localEpStatePtr =Gossiper. instance. getStateFor-
VersionBiggerThan (addr, gDigest.getMaxVersion()};
if ( localEpStatePtr != null )
deltaEpStateMap. put (addr, localEpStatePtr);
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GossipDigestAck2Message gDigestAck2 = new GossipDigestAck2Message-
(deltaEpStateMap);
Message gDigestAck2Message = Gossiper. instance. makeGossipDigestAck2 -
Message (gDigestAck2);
if (logger_. isTraceEnabled())
logger_. trace ("Sending a GossipDigestAck2Message to {}", from);

MessagingService. instance. sendOneWay (gDigestAckZMessage, from);

}
catch ( IOException e )

{
throw new RuntimeException{e);

3. GossipDigestAck2Message

GossipDigestAck2Message i 5. /& Gossip il {5 PRIE =BG —2, W EH| GossipDi-
gestAck2Message 1 BT AU PAAT DL T #3246 . #E A H 58 87 GossipDigestAck2Message 115 & /7
A& T AT S EH AT 8 {5 B 3F 1R FailureDetector [ report J7 ¥ ST SE B P Y S AR S .

$4 4~ SL B BB AE LTS GossipDigestAck2 VerbHandler. java 51, #N{CEG T4 5-4 iR,

f1;F P 5-4 GossipDigestAck2Message i B RIALTRIZLE

public void doVerb (Message message)

{
InetAddress from =message.getFrom();

if (logger_. isTraceEnabled())
logger_.trace ("Received a GossipDigestAck2Message from {}", £rom);

byte([] bytes =message.getMessageBody () ;
DataInputStream dis =new DataInputStream( new ByteArrayInputStream(bytes) };
GossipDigestAck2Message gDigestAck2Message;
Lry
{
gDigestAck2Message = GossipDigestAckZMessage.serializer ().deserialize

(dis);

}
catch (IOException e)

{

throw new RuntimeExceptionie);

}
Map < InetAddress, EndpointState > remoteEpStateMap =

gDigestAck2Message. getEndpointStateMap();
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Gossiper. instance.notifyFailureDetector (remoteEpStateMap);
Gossiper. instance. applyStateLocally (remoteEpStateMap);

}

M LA TR, Gossip BISEM T WA S WRZEEFRAR . FHEREWR, HELE
EHPARNR/RZBHERES, REBA—BHBEE—EFH BB VRS XFEME
IET RBEFHE—DWRE TR FHAS T KBRS,

5.3 &EHEEFZHILE

Cassandra B — XA RWARLE, BIBIESEEHPRES Ly, IHELSHE IR
SRR, HAWPLSSRFEE S, WRE¥ RS IEHN . BT Cassandra EAHE—F
Plar L AIBERAR LS, HEMILASFABUR LR R, EEMLLa/EARERN
FHMILHEE, FNRETFEBRIEPOHEE, MRV KX,

A BRSOy BOAH U TS ER1E org. apache. cassandra. locator 7, #NE 5-6 FiR,

¥ /B org.apache.cassandra.locator
» 15} AbstractEndpointSnitch.java
» 1) AbstractNetworkTopologySnitch.java
» iJ) AbstractReplicationStrategy.java
» {3 DynamicEndpointSnitch.java
» {J) DynamicEndpointSnitchMBean.java
» [3) EndpointSnitchinfo.java
» [1) EndpointSnitchinfoMBean.java
» {3] IEndpointSnitch.java
» (3] ILatencyPublisher.java
» {3} ILatencySubscriber java
» i1] LocalStrategy.java
> i1} NetworkTopologyStrategy.java
e 15] OldNetworkTopologyStrategy.java
» (1) PropertyFileSnitch.java
> {5) RackinferringSnitch.java
» [J] SimpleSnitch.java
» i3] SimpleStrategy.java
» [T TokenMetadata.java

& 5-6 org. apache. cassandra. locator f{;FS45#)

B 5-6 IS EEBFEMN TR SEB: EndpointSnitch (#1ZB/&E ) 5 Replica-
tionStrategy ( FEAIH T KER) o

5.3.1 EndpointSnitch

B HLEIRNL, Cassandra B PHE - SHATURERLETSMECKET—1
PR, WILETLAMECSET—MEEEDR O,
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B4 W HL 2R 8 i 35 B ER SCHL T org. apache. cassandra. locator. IEndpointSnitch £ 1, Iend-
pointSnitch £z O & LI FJLNEZER T

O public String getRack ( InetAddress endpoint) : F W — N ST R L2 A FR .

O public String getDatacenter( InetAddress endpoint) ; FWiF—47 TR BYEHE .02 FR.

O public List < InetAddress > sortByProximity ( InetAddress address, List < InetAddress > ad-

dresses) : RIETGE HAHEFFAYHENE, %88 fr i B B9 B X stk 3 R HEFF o

Cassandra 244t T 4 F#sc8l, ATDIEHEEREXH P ERFFEHASKIERR, BCEX

4R BRIARYIETH AT -

endpoint_snitch: org. apache. cassandra. locator. SimpleSnitch
dynamic_snitch: true

(1) SimpleSnitch
SimpleSnitch 2 ALK —FLBL, EARREVRFEIE H.ORINEE, X AERHEF
MEEERE, LHINTF:
public List < InetAddress > sortByProximity (final InetAddress address, List < Ine-

tAddress > addresses)

{
return addresses;

}
(2) PropertyFileSnitch
in R {# A PropertyFileSnitch, 75 2 7 ClassPath T & il — ™ & & “ cassandra-

rack. properties” RYECESCME, B WE— A A HHE3E 2 X R B9 BEE O FHLZR A9 4 FRo
#3004 . IP =Data Center:Rack, .

10.21.119.13 =DC3 :RAC1
10.21.119.10 =DC3 :RAC1

10.0.0.13 =DC1 :RAC2
10.21.119.14 =DC3 :RAC2
10.20.114.15 =DC2 :RAC2

# default for unknown nodes
default =DC1 :rl

WNIR Cassandra JFBIfE, XN XEFHEBER, BREHABTHETE 1 a8 RER.
PropertyFileSnitch 244 cassandra-rack. properties 3C{4Fr35 & f A 25 1R [91 55—/ 3tb dik By
MPLZE SEEE ., X R e S BV MBEE PO R 2, IR 5-5 s,

RBFERS-5 FRIRSHEEPOAFER

public List < InetAddress > sortByProximity (final InetAddress address, List < Ine-

tAddress > addresses)
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Collections. sort (addresses, new
Comparator < InetAddress > ()
{
public int compare (InetAddress al, InetAddress a2)

{
return compareEndpoints (address, al, a2);

}):
return addresses;

public int compareEndpoints (InetAddress address, InetAddress al, InetAddress a2)
{
if (address.equals(al) && !address.equals(a2))
return -1; -
if (address.equals(a2) && !address.equals(al))
return l;

String addressRack =getRack (address);

String alRack =getRack({al);

String a2ZRack =getRack(a2);

if (addressRack. eqguals (alRack) && !addressRack. equals (a2Rack))
return -1;

if (addressRack. equals (a2Rack) && !addressRack. equals (alRack))
returnl;

String addressDatacenter =getDatacenter (address);
String alDatacenter =getDatacenter (al);
String aZDatacenter =getDatacenter (a2);
if (addressDatacenter.equals (alDatacenter) && !addressDatacenter.equals
(a2Datacenter))
return -1;
if (addressDatacenter.equals (aZDatacenter) && !addressDatacenter. egquals
(alDatacenter))
return l;

return 0;

(3) RackInferringSnitch
RackInferringSnitch #3815 PropertyFileSnitch 26{8l, H RIBF T SERHRHN (&
ZAIBIEH 5-5), AR T ET AT STRILEMPBEET.ORZE, SEIAT .

public String getRack (InetAddress endpoint)
{
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return Byte. toString (endpoint.getAddress () [2]);
}

public String getDatacenter (InetAddress endpoint)

{
return Byte. toString (endpoint.getAddress () (1]);

}

(4) DynamicEndpointSnitch

DynamicEndpointSnitch & —MFEREYSEEE, EHRRERBRMER, MO ZATI B8
3 # EndpointSnitch ¥ f{# i, DynamicEndpointSnitch GE7E 4 EndpointSnitch f) 3L L, 12
RV REYRZEEFERETE]E]FE, FEW A Z EEE RS, AR B R E SR EE
HESEFSET KB,

W 7 B4 DynamicEndpointSnitch & RackInferringSnitch £ B, BB XHFPHIEE
RN -

endpeint_snitch: org. apache. cassandra. locator. RackInferringSnitch
dynamic_snitch: true

N 7 28 B 00 5 A RackInferringSnitch, fg 8304 AR RN ZINTF -

endpoint_snitch: org. apache.cassandra. locator. RackInferringSnitch

dyvnamic_snitch: false

XPMECE A X HAET dynamic_snitch #i% 5 . true {7%{# ] DynamicEndpointSnitch,
false {372 A~{# A DynamicEndpointSnitch,

5. 3. 2 ReplicationStrategy

il ReplicationStrategy, Cassandra 0] DIAIEERE —HHEESE BT SEE, Rt
E R B EE, B EESE T B B3 HINT {5 B AT 51

org. apache. cassandra. locator. AbstractReplicationStrategy /& T 5 ReplicationStrategy L2k,
EEFLULTILIEEZENTE:

O public ArrayList < InetAddress > getNaturalEndpoints ( Token searchToken) . M 5 #¥ H 4&

WA FT A Token (searchToken) XfRi&IEAIT SEE -

Q public abstract List < InetAddress > calculateNaturalEndpoints ( Token searchToken, Token-
Metadata tokenMetadata) ; iTHEEFE EH—BPEMR H I (TokenMetadata) 1, i
firF Token (searchToken) XiiiEIERIY SES,

Q public Multimap < InetAddress, InetAddress > getHintedEndpoints( Collection < InetAddress >
targets) : AR BARTRP (targets) FFFERBAIAY &, HIE endpointSnitch A\ H AR A
it B A E A HINT 378, X~ B57E Cassandra T HIAIRAIRT G, GN2R Cas-
sandra ZE B HEERN A EANT EATH, B2 ELEA FIN—6F HINT 35 4,
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HINT %5 S AEE A MR B SystemTable o, SXATRAT AT SIKEJE, FHLE
FERBER KR GSXT R AR, FH HINT 5 S f7E7E SystemTable 7 F9REMIER o
Cassandra $2ft 7 3 #f* ReplicationStrategy SC3 .
(1) SimpleStrategy
A6 819 ReplicationStrategy 2L, B RIEHE A A9 Token 7EH 52 A9 — B w4 75 B 57
BRI £ AT R R N A E A A0 K SimpleStrategy SCTLBH AT 5-6 FIR.

R79iFHF 5-6 SimpleStrategy F K& T RiEH

public List < InetAddress > calculateNaturalEndpoints (Token token, TokenMetadata

metadata)
{
int replicas =getReplicationFactor();
ArrayList < Token > tokens =metadata. sortedTokens();
List < InetAddress > endpoints =new ArrayList < InetAddress > (replicas);

if (tokens. isEmpty ()}
return endpoints;

Iterator <Token > iter =TokenMetadata.ringlterator (tokens, token);
while (endpoints.size() < replicas && iter.hasNext ())
{
endpelints. add (metadata.getEndpoint (iter.next {})));
}

if (endpoints.size() < replicas)
throw new IllegalStateException (String. format ("replication factor (% s)

exceeds number of endpoints (% s)", replicas, endpoints.size()));

return endpelints;

(2) OldNetworkTopologyStrategy

OldNetworkTopologyStrategy )85 {0 % B% 5 SimpleStrategy AU 5 {0 KBRSl WIFIEEM
Token 7EF8 %€ B —BUHEMRS A B A P BBIGIAT & F 4R B T N MR EE LN A, ARIAE:
OldNetworkTopologyStrategy £ 3358 &1 ABIBHME, SR—15E—1F 01 S ARER
— PEHEFOHT /TSN, FRE=1TFHTEHEE, 2R—1TS5FZAFH AR
HiEPL, BREARVEMNT S#ITEM; ETRFIFHELT AT R AR HIEH Sim-
pleStrategy K& 17 RBELELE TR, OldNetworkTopologyStrategy SE B2 3 AN i 82 5-7 B,

- RiFE 5-7 OldNetworkTopologyStrategy S # & P K24

public List < InetAddress > calculateNaturalEndpoints (Token token, TokenMetadata
metadata)
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int replicas =getReplicationFactor();
List < InetAddress > endpoints =new ArrayList <« InetAddress > (replicas);

ArrayList <Token > tokens =metadata.sortedTokens|();

if (tokens. isEmpty())
return endpoints;

Iterator < Token > iter =TokenMetadata.ringlterator (tokens, token);

Token primaryToken = iter. next {);
endpoints. add (metadata.getEndpoint (primaryToken));

boolean bDataCenter = false;
boolean bOtherRack = false;
while (endpoints.size() < replicas && iter. hasNext ())

{
Token t =iter.next ();
if (! snitch.getDatacenter (metadata.getEndpoint (primaryTcken)) .equals

(snitch.getDatacenter (metadata.getEndpoint (t)}))

{
// 1f we have already found something in a diff datacenter no need to

find another
if (!bDataCenter)

{
endpoints. add (metadata. getEndpoint (t));

bDataCenter = true;

}
continue;

if (! snitch.getRack (metadata.getEndpoint (primaryToken )) .equals
(snitch.getRack (metadata.getEndpoint (t ))) && snitch.getDatacenter (metada-
ta.getEndpoint (primaryToken}).equals (snitch.getDatacenter (metadata.getEndpoint

(t})))

//1f we have already found something in a diff rack no need to find an-
other
if (!'bOtherRack)

{
endpoints. add (metadata.getEndpoint (t));

bOtherRack = true;

if (endpoints.size() < replicas)
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iter = TokenMetadata.ringlterator (tokens, token);
while (endpoints.size() < replicas && iter.hasNext ())
{
Token t =iter.next ();
if (!endpoints.contains (metadata.getEndpoint(t)))
endpoints. add (metadata.getEndpoint (t));

if (endpoints.size() < replicas)
throw new IllegalStateException(String. format ("replication factor (%
s) exceeds number of endpoints (% s)", replicas, endpoints.size()));
}

return endpoints;

(3) NetworkTopologyStrategy |

NetworkTopologyStrategy 7 OldNetworkTopologyStrategy H) A F, W] LATE I 40 Hb 45 E &
— MR POTFEFOOBRME . LLNFRMNFTFEAE DC1 F &4 3 5, DC2 F &4 2 4y,
RAERE P HEEEFENT .

replica_placement_strategy:
org. apache. cassandra. locator. NetworkTopologyStrategy
strategy_options:
DC1 : 3
DC2 : 2

AL & S R AT Z F 48 7€ replication_factor 23T, HA LHEMEEPHEZRE
T replication_factor B/ %k 5,

NetworkTopologyStrategy £ 5522 11E [F]— N2 #& 71 /0 P 3 A [R) B9 HLERE i &4 O
A A, MR ZREIERORABIELZHPE, RESER— LR FREANW LT
Hn o BARIEE—TEEST OHFTMEMBEHE, 37 EE—18EE PO &b AT R
FEEEARFRAIPLLES . NetworkTopologyStrategy 52 HUIZ # AN{ UG 82 5-8 AR o

f70i% &8 5-8 NetworkTopologyStrategy Sk &M T RIZEH

public List < InetAddress > calculateNaturalEndpoints (Token searchToken, Token-
Metadata tokenMetadata)
{

int totalReplicas =getReplicationFactor();

Map < String, Integer > remainingReplicas =new HashMap < String, Integer > (dat-
acenters);

Map < String, Set <String >> dcUsedRacks =new HashMap <String, Set <String >> ();

List < InetAddress > endpoints =new ArrayList < InetAddress > (totalReplicas);
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for (Iterator <Token » iter =TokenMetadata.ringlIterator (tokenMetadata. -
sortedTokens (}, searchToken);

endpoints.size() < totalReplicas && iter.hasNext ();)

Token token =iter.next ();
InetAddress endpoint = tokenMetadata.getEndpoint (token);
String datacenter =snitch.getDatacenter (endpoint);

int remaining =remainingReplicas. containsKey (datacenter) ? remaining-
Replicas.get (datacenter) : 0;

if (remaining > 0)
{
Set <String > usedRacks =dcUsedRacks.get (datacenter);
if (usedRacks ==null)
{
usedRacks =new HashSet < String > {);
dcUsedRacks. put (datacenter, usedRacks);

}

String rack =snitch.getRack (endpoint);
if (!usedRacks.contains (rack))
{
endpoints. add (endpoint);
usedRacks. add (rack);

remainingReplicas. put (datacenter, remaining -1);

for (Iterator <Token > iter =TokenMetadata.ringlterator (tokenMetadata.
sortedTokens (), searchToken);

endpoints.size() < totalReplicas && iter.hasNext ();)

Token token =iter.next ();
InetAddress endpoint = tokenMetadata.getEndpoint (token);
if (endpoints.contains (endpoint))

continue;

String datacenter =snitch.getDatacenter {(endpoint);
int remaining =remainingReplicas.containsKey (datacenter) ? remaining-
Replicas.get (datacenter) : 0;
if {(remaining > 0)
{
endpoints. add (endpoint);
remainingReplicas.put (datacenter, remaining -1);

95
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for (Map.Entry <String, Integer > entry : remainingReplicas.entrySet ())
{
if (entry.getValue() > 0)
throw new IllegalStateException (String. format ("datacenter (% s) has no
more endpoints, (% s) replicas still needed", entry.getKey (), entry.getValue()));

}

return endpeints;

5.4 SEEHRTTHRIIEHF

1E Cassandra F, NSRS 57 R Z @S Gossiper Hh R BIRRE P RS K ET 2L
(Plask3 . P IAL) , K UHEA4AIE AR A X LB AR TT R . P XX Le g4
JEIGBRAY 1T ] & 75 2232 B org. apache. cassandra. gms. IendpointStateChangeSubscriber 3 11, &
BENEETENT

Q1 public void onJoin( InetAddress endpoint, EndpointState epState) : 244G ¥ 7 s M ASEFERY

BpBE, A

Q) public void onChange ( InetAddress endpoint, ApplicationState state, VersionedValue value) :

AT RAIMALFENRE, fMEzdE .
O public void onAlive( InetAddress endpoint , EndpointState state) : 445 R S K E IR 55

IRt fE, ik izZEH.

O public void onDead ( InetAddress endpoint, EndpointState state) : 24§75 %7 & 4 % 19 B %,
fih A2 i A o

Q public void onRemove ( InetAddress endpoint) : 2445 47 f g B S BEAO {2, b 2%

it
org. apache. cassandra. gms. IendpointStateChangeSubscriber % [ 7 3 4~ 3C Bl 2&. Storage-

LoadBalancer, StorageService fil MigrationManager,

5.4.1 StoragelLoadBalancer

StorageLoadBalancer 8881 EH R E - MW AN AR (EEPEIERBKAN), HiE
fi Cassandra SEFEM A B YHT, {E2 HAT Cassandra W fiRA (0.7.x) 1, FHE AR AREED
rasEtE, MM ETEERFES—I /SR E.

15 W ERRES R AL AT, StorageLoadBalancer fiF i & 35 5 B 35 s fh A k1%

%o
BEFPREANT REPRESZEBER R, LHEZHEIWT .
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public void onChange {InetAddress endpoint, ApplicationState state, Versionedval-
ue value)

{
if (state != ApplicationState.LOAD)
return;

leoadInfo_.put (endpoint, Double. parseDouble (value.value));
}

HAETEPHE I SMARNE, AFZHMT .

public void ondoin (InetAddress endpoint, EndpointState epState)
{
VersionedValue localValue =epState.getApplicationState (ApplicationState.LOAD);
if (localvalue != null)
{
onChange (endpoint, ApplicationState.LOAD, localValue);

5.4.2 StorageService

StorageService IR T 3~ Cassandra SEFF X R, HAEFTLAKBMBENEFHMEFEE,
JE AT AE R ANERE, BRI — T s, B — R, I—DEMANY Sk
BAES

WMER PRI SRS R AWM EHE, AHZHENT .

public void onChange {InetAddress endpoint, ApplicationState state, Versionedval-
ue value)

{
if {(state != ApplicationState.STATUS)
return;

String apStateValue =value.value;

String (] pileces =apStateValue. split (VersionedvValue.DELIMITER_STR, -1);
assert (pieces. length > 0);

String moveName =pieces[0];

if (moveName.equals (VersionedValue. STATUS_BOOTSTRAPPING))
handleStateBootstrap (endpoint, pieces);

else 1f (moveName. eguals (VersionedValue. STATUS_NORMAL))
handleStateNormal (endpoint, pieces);

else if (moveName. equals (VersionedvValue. STATUS_LEAVING))
handleStateLeaving (endpoint, pieces);

else if (moveName. equals (VersionedValue. STATUS_LEFT))
handleStateLeft (endpoint, pieces);
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LR E Y AUMA R RHE, AEZHINT

public void onJoin (InetAddress endpoint, EndpointState epState)

{
for (Map.Entry < ApplicationState, Versionedvalue > entry : epState.getip-
plicationStateMap ().entrySet ())

{
onChange (endpoint, entry.getKey (), entry.getValue());

}
A RBOT RIRE RS HIER, AFEZBHOT .

public void onAlive (InetAddress endpoint, EndpointState state)

{
if (!isClientMode)
deliverHints (endpoint);

)
ST RS MR ER, ABEEINT .

public void onRemove (InetAddress endpoint)

{
tokenMetadata_. removeEndpoint (endpoint);
calculatePendingRanges ();

}

HATRRBHEER, LEBHERNT .

public void onDead (InetAddress endpoint, EndpointState state)

{
MessagingService. instance. convict (endpoint);

5.4.3 MigrationManager

0.7. x ZHI Y Cassandra hii 4 JG ¥ 7E SR 32 17 I B 3 25 #bAE B Schema {5 8., WE K
ColumnFamily #J@ £ . #71 Keyspace 5§, MigrationManager [ 1 BLAEH: T X~ 0] .

WEAREF AT S B Schema [FR A4 TAE, MR HMAOFMY, BAEEFENHZ
BT

S ENT SRS REUEMNE, AHEEHNT .

public void onChange {InetAddress endpoint, ApplicationState state, Versionedval-

ue value)

{
if (state != ApplicationState.SCHEMA)

return;
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UUID theirVersion =UUID. fromString (value. value);
rectify (theirVersion, endpoint);

YR R IR SRR, ACELZHEANT .

public void onChange (InetAddress endpoint, ApplicationState state, Versioned-
Value value)

{

if (state != ApplicationState.SCHEMA)
return;

UUID theirVersion =UUID. fromString (value. value);
rectify (theirVersion, endpoint);

5.5 AE/MG

FEMNFEFBCIS LB _EYF% T Cassandra SEEFROVLE, QLFE—BPERR % . Gossiper
BAE . BN EHULRAMERREECR RIS . XL Cassandra TR
I TAERIEERL . BETXA, FEBEHEIFEH N Cassandra Q7 SLBEE M E A SR LA
B AR 91

HAEMME T Cassandra NFERH TAEDLEI, A 4B I b { A1k Cassandra,
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LE5E 5 TP T % T Cassandra AYSEFENLH , A< ERFIR A Cassandra [ N BRELIE FRAEEE 14,
PEYH T f5% SSTable b i &2 Anfar 5 A L R dndaf gl B 89 o

6.1 Cassandra REJEHETFEAIAR N
HEFTAC R . cassandra. yaml H

Cassandra Y HC ¥ 3047 RA X} Cassandra H7 i) 3038 £ 53
KT AFREYEE BRECE LT

# directories where Cassandra should store data on disk.

data_file_directories:
- Arar /1ib /cassandra /data

# commit log
commitlog_directory: Aar /lib/assandra/commitlog

# saved caches
saved_caches_directory: Aar /lib//assandra /saved_caches

BEER RT3 %,

Q data H3%: RATHFMEIIEMSIESCY, BIEmEZEPERR SSTable 30, 40k 55 4%
BLAE, ATLUEEZNHEHZRE, B— 10 EHREEAFE MRS, XFH: Cassandra 5
Af LA P38 22 Bl 43S ] .

QO commitlog B & : FATFFEEARS A SSTable ¥R, UK Cassandra RGP H RS
A, SR EIRICRIAEZ HEXXMF, BMRIE Cassandra ZE{TMF 5L F S HLEA S
EREIE. WRRF /A LBLZHBE, TTLUEAEFRREE—1TY data HEH
cache ESRANFRARERF, LARA SRR,

Q cache Hig: AT MERGE P MEFEE. 7T LLFE cassandra. yaml 344 5 X Column
Family ()@t E X SEFHEXOER, MEFEARAOAR/N (b B8 S0 F 89 keys_
cached 1 rows_cached) . FFAALZAFEE GBS [R]E] PR (e B L 38 344 A9 row _cache _
save_period_in_seconds F1 key_cache_save_period_in_seconds) 5§, ¥4 Cassandra R HH
MR, SMZERFTMREFLEE. RIS HE R ZMREAZ ), of LKA H
RECAAE—Y data HRH commitlog HSRAR MRS, LRI S HERE,

& data g, Cassandra 22K 58— Keyspace FHIEIREFEEAR M XM EHFTF, I

H. Keyspace {4 H g1y 45 Fr5 Keyspace 24 FRAH[F,

B A P~ Keyspace, 435128 ksl Fl ks2, {HRETE data H3x'F, HEHFE 3 ARG HF:
ksl, ks2 ffl system, H:# ksl Fl ks2 F F1#if R G2 L IPI Keyspace M HE, J34b— 1
system H 3k & Cassandra Z& G5 8RIA 19—~ Keyspace, MY system, B 1F4if Cassandra &4
AR CEEE(S B LA K HINT #HR{E B, X TSR B EHITHEMTA.

Tilf

6.2 Commilog

24 Cassandra B GG ZHEHAT, B —MMO0RZX A FHHAYHL A FL2Z Commitlog,,



6% Cassandra fIAEBEIBTERELH - 103

Commitlog 1 41T PHNHR 73 #4 BY, -

CommitLog -1288024771844. log
CommitLog -1288024771844. log. header

7 CommitLog — 1288024771844 log 3L, 174F T B — K EHEERI(E,

#£ CommitLog — 1288024771844 log. header {5, B3% T B 4L £if € 42 M\ memtable
5 A SSTable 7,

ifii log. header 3C{4Hid KRG IE{E 8., Cassandra A] LI S B B AN 2 i) Commitlog
XA, WO RESLAY & A, 3H7E Cassandra T/E AT, It Commitlog "4k &5 £ A9 8 B .

Commitlog U9 R /NAT LAZERC B X hHEE, BUOARZ 128MB,

#S8Size to allow commitlog to grow to before creating a new segment
commitlog_rotation_threshold_in_mb: 128

% —4~ Commitlog L4 K/ IR B BERE, HSHE—1 Commitlog, FF14 5 Hr &
B A X A8 0 3,

Cassandra 243t T PiFpig 5k Commitlog 5 30: JEHIER (periodic) FlHitliticsk (batch),

W RIC R, FEERE M HFITINTERR .

commitlog_sync: periodic
commitlog_sync_period_in_ms: 10000

Cassandra 28K H {5 B¥5E A Commitlog , 3 H &K —ERIATE]E]FE ( commitlog_
sync_period_in_ms) 7% i org. apache. cassandra. io. util. BufferedRandomAccessFile. sync () [7] &
Commitlog 344,

IRAE A EOC R T, WERERE S FHEITI TR R

commitlog_sync: batch
commitlog_sync_batch_window_in_ms: 100

Cassandra R HFERREHELE, TR—ERETE A ( commitlog_sync_batch_window_
in_ms) 7% org. apache. cassandra. io. util. BufferedRandomAccessFile. sync () [d] 2 Commitlog 3C
4, BEHZHEFHERHNRESS A Commitlog 1,

WMERAARFFIREESR, ATLMERARAF 25 Commitlog, WNRE AZIEEIEH K, [
A AT LRI i FALEE T GBS LS B BEE £ R A XUk, T RddthAEiE /9773012 % Commitlog,

FEEFRAE RS, 7T LARENT SOk A & EAY Commitlog 1E5R TR,

6.3 Memtable

¥iEE A Commitlog J§, ¥ZEFF1E Memtable 1,
Cassandra H1 % —~> Memtable 2 57—~ ColumnFamily $#&{ /%45 .
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T3 NRFPEE—NWERE, 2% Memtable PRFHBIBE AR, EH—1
SSTable 3C{4 .

0O Memtable R fFRIEIHE AR B AL (memtable_throughput_in_mb) _FfR,

0 Memtable 61, & HIEIEAI25EL ( memtable_operations_in_millions) 1 B,

Q Memtable BEES F— W BFHABIET AR REEIE — B (memtable_flush

_after_mins) ,

LE#REIA 3 NSEERAT LAFERCE 04 171X, Cassandra 4 —> ColumnFamily

R R AR E .

memtable_flush_after_mins: 59
memtable_throughput_in_mb: 255
memtable_cperations_in_millions: 0.29

£ Memtable FR{FEARA R AZLRINT -

private final ConcurrentNavigableMap < DecoratedKey, ColumnFamily > columnFami-
lies =new ConcurrentSkipListMap < DecoratedKey, ColumnFamily > ();

B HH BRI Memtable AT, 20K EARRTF B R R 25 fit ColumnFamilies #1, FEHT
XA, HREEZRERECELMMERE, BEXImT .

void put (DecoratedKey key, ColumnFamily columnFamily)
{
currentThroughput . addAndGet (cf.size());
currentOperations. addAndGet (cf.getColumnCount ());

ColumnFamily oldCf =columnFamilies.putIfAbsent (key, cf);
if (0ldCf ==null)
return;

oldCf.resolvelct);
}

24 Cassandra f; 2244 Memtable PRFHIBIES AR AN, SIEBAEF Key HIIFEE A
SSTable H,

private SSTableReader writeSortedContents () throws IOException

{

logger. info ("Writing " + this);

SSTableWriter writer = new SSTableWriter (cfs.getFlushPath (), columnFamili-
es.size(), cfs.metadata, cfs.partitioner);

for (Map.Entry <DecoratedKey, ColumnFamily > entry : columnFamilies.entrySet ())
writer. append(entry.getKey (), entry.getvValue());

SSTableReader ssTable =writer. closeAndOpenReader () ;
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logger. info ("Completed flushing " + ssTable.getFilename());
return ssTable;
}

{ il Memtable f{EAFETF : HHEHL 10 EZRAF 10 5, FR{RAE S RIEXNFH#E R
GEHIES o

6.4 SSTable

Cassandra 7 [} Memtable £ fF & P inE AREE, 24 Memtable FEF/FH — Colum-
nFamily A& dERE (X0 AR X4 ) memtable_throughput_in_mb F1 memtable_operations_
in_millions) BE{FH B E—KA R, SSTable fyBRFIE] (X5 BE B {4+ ) memtable_flush_after_
mins) JF, Cassandra 2% Memtable F13%§ W #Y ColumnFamily fEIBFF AL BIRE&+, HE—
A~ SSTable 314,

4 ColumnFamily 22552y Cfl f—~ SSTable 3C{4 i 40T SCA44H A -

Cfl -e -1 -Data.db

Cfl -e-1-Filter.db

Cfl -e-1-Index.db

Cfl ~e -1 -Statistics.db

Hrp, “Cf1” 24 ColumnFamily & F5; “e” FMMAMFIRIR (XMHRIRTE 0.7 ZBifIRR
AFREEN); “17 AFRXEABFFA Cl {9 ColumnFamily 55—~ SSTable, XAHF£
Pt 25 1Y SSTable SCAFHIAE B ASBRRE AN ; “Data” . “Filter” . “Index” F0 “Statistics” 4>F{{
% SSTable 4 MARIHEMR L, ENMIEREAHEE,

6.4.1 Filter 3Z#F

Filter 304 F FHREZ AL —1 Key B EFEX SSTable X4 HFFTE,

KT HERE—~ Key 2 FF7ET SSTable 3 {4, Cassandra {# i T 7 [& T JE#% (Bloom
Filter) , Cassandra {# Fi 7 REST I A% O I A0 76 F 0T LU 0 & A S R A A |, I8
T 2 T A T R

Ebin Gmail AFFEHI AR F IR (E-mail) $24t07, SBRTESRESIRERMG, —AIrik
FUIRIT R T BR L & B 3% MR A4 Y E-mail #31EC o FARLE & 2% 8 A A A A9 sk, K EA
MAFERGERBHOMNEGBIRG 2. MWEAWMAER, SBFMH 1124 E-mail ik, BIHEE
1.6GB (N F—X BT EAEREZHN! MEAFES RS, RRFAEMREAGERS
F1/8 3| 1/4 3K/,

BE RAVF6E 1 {24 FhpFubht, FRATAERS —4~ 16 2258 (Eode) BP2 {2575
e EL, RERHX 16 2N 2IPRE R 0, N TFE— 8 FHpHiit X, B8 A~AF

© ERUREEN, EOAILHLA LSRR .
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AIBETLE™ 4% (F1,F2, - F8) =4 8 MEEFEL(fL, 12, ,18) , BRA—1THEYILET4A4 G
X 8 ME B E B 1 B 16 /2P 8 P ERE (gl ,82,+-,88) o BIX 8 ML E A —HER
EFRER 1, HEATXX 1 124 E-mail ik #TXFRAEE, — 405X L E-mail #iht
WIS DEAR BN AR T, N 6-1 i,

| abc@yahoo.com |
F8
l F2
[
mllﬂ 8
[0001...001...010...001.cccu..coveoerereeerreeeerrerereneereneeesenees 001000000|
012.ccres €] coeverrennen 82eie e £g§......1.6GB

6-1 Al iEasnm

Cassandra FPSCBL T org. apache. cassandra. utils. BloomFilter, & #ZEEE S5 w2/
—3E, B|—" BloomFilter L4 1) N EALE — 4~ java. util. BitSet 2SI ik R AE B, filter_{#7F
TERTEF, FIERE—1 Key REFEMNZEBINT .

public boolean isPresent (ByteBuffer key)

{
for (int bucketIndex : getHashBuckets (key))
{
if ('1filter_.get (bucketIndex))
{
return false;

}
}
return true;

}

Cassandra ¥} Memtable 7 B 5 A 1k & SSTable B FE o, ¥ #gE — > SSTableWriter
SCf, SRIGHRIRIE Memtable H B E 38 1538 25 SSTableWriter 24, fixJa B 55 4] SSTableWiter
S5, SSTable A4 BLZ H NI 6-1 iR,

KAHFHE 6-1 SSTable R iZiR

SSTableWriter writer = new SSTableWriter (cfs.getFlushPath (), columnFamili-
es.size (), cfs.metadata, cfs.partitioner);

for (Map.Entry <DecoratedKey, ColumnFamily > entry : columnFamilies.entrySet())
writer. append(entry.getKey (), entry.getvValue());

SSTableReader ssTable =writer. closeAndOpenReader ();
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FEPI IR {t SSTable & fi| B9 BY 1%, [F At & 149 & — /> BloomFilter 3C i, 7E 8l writ-
er. append ( entry. getKey() , entry. getValue() ) B+, &K IE L4245 BloomFilter 554 4k
H, EHAEREFE I ELHR filter_, 551 F writer. closeAndOpenReader() , }§ BloomFilter 5C

BRI IES AR, B Filter X4, RN 7EXATEPEELY filter 1§ — BHIRFE
RFEF, FATFHAEE— Key BREFIE,
gt filter_{ZHEANT .

for (int bucketIndex : getHashBuckets (key))
{

filter_. set (bucketIndex};
}

B A Filter I AZHANT

FileOutputStream fos = new FileQutputStream (desc. filenameFor (SSTable.COMPONENT _
FILTER));

DataOutputStream stream =new DataOutputStream(fos);

BloomFilter.serializer().serialize(bf, stream);
stream. flush{();

fos.getFD().sync();

stream.close();

I Cassandra JF B, KL Filter 3XF, MFMBBEIATFF . M Fliter UM fim#R iy
ZHAT

DatalInputStream stream = new DataInputStream (new FileInputStream {(descrip-
tor. filenameFor (Component. FILTER)));
try
{
bf =BloomFilter.serializer().deserialize(stream);
}
finally
{
stream.close();

}

6.4.2 Index 3

Filter 3L HIPE FE T HIB 3 —1 Key B EFIE, MR Key F7E, TR TI/ESE
{7 7E Index 344 FRENX A Key XFRLAY Column {HFE Data 3L A EIEGIF o

7E Index 3L, RIFHA(E R . Key {EF11Z Key 7E Data P XT AL AL E . Index 3L
{4-F{R7F SSTable #1fT A 9 Key LL S 3% Key 7E Data LML E, NE 6-2 iR,

MREIFRFE— Key 7€ Data XA E, RHFZEFEM Index XHFATLAT .
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Keyl DataPositionl | Key2 | DataPosition2 Keyd | ...

6-2 Index SCIFAEARLEH

BRKEZEERT, SSTable &A1& KA Key, W15 Index XA E TR KR AORE
% 10 Wi BAMERE—: Index XA Key ZIEBa/NAIKMIBFES A (FE40 5 E 7
HZEES5 TN ) o FTLA Cassandra 7EXX — i BT —NEFMAL : W Index 3 HFR 7
Key LA K% Key X W 7E Index XA HIAIE (GXEARE Data XEFMALE T, M Index 34
M E) HBRE-1EEBREFENTS. BIEXAERER 128, —IL7F 600 4~ Key, 4N
FPREBLEFN Key 44515 : Keyl, Keyl28, Key256, Key384, Key512, YME A ifjH — 4 Key
£ Data RN ERT, SEAERWNFPH Key, #iad 4B HRENL R Key FFTERY Index
XX EIREE, RGBS Index LRI AT 4R % Key 7E Data XA E T, 0,
ZIR Keyl28, FERNFFHR AT LLEEE LB Index XML E, R/G B Index ILHEIF], X
i, ZEIR Key200 fUNIE, Wad —4rE 48, HiH Key200 7E Index {4 Y Keyl28 F Key256 2
8], 3XiE R Index SO —FE 4 WA B AT LAVGESE A Key IR T o

ETERFUEAY Key BBIRERT IZERBE X H PN T RE .

# The Index Interval determines how large the sampling of row keys

# is for a given SSTable. The larger the sampling, the more effective
# the index is at the cost of space.

index_interval: 128

AT, XNSEESE/N, R Key UHERR, EEMENAGFRL,

Index {42 7#E4E i), SSTable SU{RT F=AE /Y, IRIBICIDIE 6-1, FEPIER1L SSTable S 4|
AR, [E] B2 ¥ & — > IndexWriter ZC 47|, 7E #8 B writer. append ( entry. getKey (), en-
try. getValue() ) B B o, S¥HEIREM L IndexWriter SLHI4LE, HMEBCHAFESRF
Summary, /58 writer. closeAndOpenReader () B, ¥ IndexWriter SEf| H i ¥ IEE A B 7%
&, R Index 3014, [RATEXA- SR P ML Summary ¥ —HEREFENFS, HTFME
# % Key RN H

Fa%E Summary FZHANT :

i1f (keysWritten % DatabaseDescriptor.getIndexInterval () ==0)
indexPositions. add (new KeyPosition (decoratedKey, indexPosition));
keysWritten ++ ;

B A Index J{FAZHANT :

long indexPosition = indexFile.getFilePointer();
FBUtilities.writeShortByteArray (key.key, indexFile);
indexFile.writeLong (dataPosition);

summary.maybeAddEntry (key, indexPosition);



6% Cassandra fNEBMUIBTERESHM % 109

¥4 Cassandra FH/A AT, H LB Index XM, MNP MBBIRFF . M Index A INERAY
B ARSI 8 6-2 FivR,

REBHFHR6-2 Index LHMERIBIE

indexSummary =new IndexSummary (estimatedKeys);
if (recreatebloom)

//estimate key count based on index length

bf =BloomFilter.getFilter (estimatedKeys, 15);
while (true)
{

loeng indexPosition = input.getFilePointer();

if (indexPosition == indexSize)

break;

bocolean shouldAddEntry = indexSummary. shouldAddEntry () ;

ByteBuffer key = (ByteBuffer) ((shouldAddEntry || cacheLoading || recreate-
bloom) ‘
? FBUtilities. readShortByteArray (input)

: FBUtilities. skipShortByteArray (input});
long dataPosition = input. readLong () ;
if (key !'= null)
{
DecoratedKey decoratedKey = decodeKey (partitioner, descriptor, key);
if (recreatebloom)
bf.add (decoratedKey. key);

if (shouldAddEntry)

indexSummary. addEntry (decoratedKey, indexPosition);

if {cachelLoading && keysToLoadInCache. contains (decoratedKey))

keyCache. put (new Pair (descriptor, decoratedKey), dataPosition);

indexSummary. incrementRowid () ;
ibuilder. addPotentialBoundary (indexPosition);
dbuilder. addPotentialBoundary (dataPosition);
}
indexSummary.complete();

Cassandra & $2ft—/ Y KeyCache B)ZTF, A TERFF E—IKFE KA Key 7E Data L4
RO XREY T —IKEMRFEM Key BF, AT E LI Index X4 T o XASEAI LITERC
344 Keys_cached F#FATECHE .

R ERAEY6-2 F, A Index XA E BT, 4R A4 KeyCache, FAf4-HmiX 5|
AHFT,

6.4.3 Data 3t
A28 Filter X447 Index 44BN Data SR LR A, RAE7E Data LA
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LTEEELE BOBEE . [HE Data U X AUNAFE T T EEAN IR, BIMNEFME T HE—1
Key X R f—2& Column HJZE 5|5 K .

{E Data X {4 R, {R#7F 3 {8 : Key {H. Columnindex 1 ColumnValue fY{E, IN[E 6-3
7R o

Keyl Columnindex| ColumnValuel Key2 | ... | ..

51 6-3 Data X{FAFA%5 4

b ColumnIndex R FEH2E{E B . Bloom Filter Fl Index,

Z43E HL Data U4 o — 4~ Key #9749 F: — 4~ Column ) Bf 46, Cassandra £ 5 F| ff
Columnlndex # Y Bloom Filter #|#fiZ Column B HIELE, AR5 HFIH Index Hri# 2 2| 5L PR Y
Column (Y » X B TR Index F1_I- F4E £ Y Summaryindex T/EJE IR —Bay, HhH—
T~ Key THIFTA Column th E# M —E B E /I B /MBI KFRM. ZEBAGFRT,
ColumnIndex H1 ] Index H &2 R 5 — > Column Flf 5 —~ Column FU{LE, HAHIZ Key T
i Column K/t T —MEEZ G A &id FHABK Column FI{7H .

XS H] ATERC B SCF R TR

# Add column indexes to a row after its contents reach this size.

# Increase if your column values are large, or if you have a very large

# number of columns. The competing causes are, Cassandra has to

# deserialize this much of the row to read a single column, so you want

#1it to be small -at least if you do many partial - row reads -but all

# the index data is read for each access, so you don't want to generate

# that wastefully either.

column_index_size_in_kb: 64

BOHEETMNR, XEMAM Index REX4E —ZHAY Column EEF|, EPRTHRAESR
) ColumnFamliy BIEHF A, —1 Key FEEE M E LT Column #EHF [A]E, w1
LT R E AL Column RI{LE . 1HEIXAPLHIXT T Super 6B Y ColumnFamliy A A2 4E
AT . linFE— Key T #H— SuperColumn T H A, H LT Column, Cassandra H£:
XF SuperColumn # 5|, FrLAXTFiXFp#1H), Cassandra 75205388 X 4~ SuperColumn F [
Column A GEFREI-G1& AUE, XFHEOL T EEBGEEAEF 1%, A H B B X Fh s 8 i) S48 A
TR,

Data U4 &HE 4 i SSTable SCAFOT ™A 1y, RIBILTDHTER 6-1, TEV) 4R 1L SSTable S:45)
R {5, [6] B HL £ ) 3 — 1~ BufferedRandomAccessFile ( dataFile) 3Z 4, 7E if F writ-
er. append ( entry. getKey() , entry. getValue() ) i3 H, SR EIEE %5 dataFile SC{5| 403,
IH#35 Columnlndex, HxJ518 ] writer. closeAndOpenReader () B, % dataFile 2246 p fYEIEE
ARG, JEAL Data 3CHF,

$9# ColumnIndex HJZ 3B U{CHDH & 6-3 FiiR .
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RA0FH 6-3 Columnindex #5#

public static void serializelInternal (IIterableColumns columns, DataOutput dos)
throws I0Exception
{

int columnCount = columns. getEstimatedColumnCount ();
BloomFilter bf =BloomFilter.getFilter (columnCount, 4);

if (columnCount ==0)

{
writeEmptyHeader (dos, bf);
return;

//update bloom filter and create a list of IndexInfo objects marking the first
and last cclumn

/7 in each block of ColumnIndexSize

List <« IndexHelper. IndexInfo > indexList =new ArrayList < IndexHelper.
IndexInfo > ();

int endPosition =0, startPosition= -1;

int indexSizeInBytes =0;

IColumn lastColumn =null, firstColumn =null;

for (IColumn column : columns)

{

bf.add (column.name());

if (firstColumn ==null)
{
firstColumn =column;
startPosition =endPosition;
3
endPosition += column.serializedSize();
/% 1f we hit the column index size that we have to index after, go ahead and
index it. * /
if {(endPosition - startPosition > = DatabaseDescriptor.getColumninde-
xSize())
{
IndexHelper. IndexInfo cIndexInfo = new IndexHelper. IndexInfo (first-
Column. name (), column.name (), startPosition, endPosition - startPosition);
indexList.add (cIndexInfo);
indexSizeInBytes += cIndexInfo.serializedSize();
firstColumn =null;

lastColumn = column;
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//all columns were GC'd after all
if (lastColumn ==null)
{
writeEmptyHeader (dos, bf);
return;

/7 the last column may have fallen on an index boundary already. if not, index it
explicitly.

if (indexList.isEmpty () || columns.getComparator (}.compare (indexList.get (in-
dexList.size() -1).lastName, lastColumn.name(}) != 0)
{

IndexHelper.IndexInfo cIndexInfo = new IndexHelper. IndexInfo (firstCol-
umn. name (), lastColumn.name (), startPosition, endPosition - startPosition);
indexList.add(cIndexInfo};
indexSizeInBytes += cIndexInfo.serializedSizel();

/% Write out the bloom filter. =* /
writeBloomFilter (dos, bf);

//write the index. we should always have at least one computed index block, but
we only write it out if there is more than that.

assert indexSizeInBytes > 0;
if (indexList.size() > 1)
{

dos.writeInt (indexSizelInBytes);

for (IndexHelper.IndexInfo cIndexInfo : indexList)

{

cIndexInfo.serialize (dos);

}
)
else
{
dos.writeInt (0);
}

5 A Data X 4r:Z5E07TF «

long startPosition =beforeAppend (decoratedKey);
FBUtilities.writeShortByteArray (decoratedKey. key, dataFile);
//write placeholder for the row size, since we don't know it yet
long sizePosition =dataFile.getFilePointer();
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dataFile.writeLong(-1);

//write out row data

int columnCount =ColumnFamily.serializer().serializeWithIndexes (cf, dataFile);
// seek back and write the row size (not including the size Long itself)

long endPosition =dataFile.getFilePointer();

dataFile. seek(sizePosition);

dataFile.writeLong (endPosition - (sizePosition +8));

// finally, reset for next row

dataFile. seek (endPosition);

24 Cassandra FJG I}, A%} Data SC/FEATHFERANEE
6. 4.4 Statistics £

Statistics CFRTE 0. 7 JRAS P FTHE 09, ©FAKAE6E SSTable H 74 & i Column IS
Row B/,

Statistics 3L {4 JEAE A B, SSTable {4 =4 (%), 7E1# F writer. append (entry. getKey() , en-
try. getValue() ) [ 2, Cassandra 225 Column B930S Row BI A/

estimatedRowSize.add{(dataFile.getFilePointer () - currentPosition);
estimatedColumnCount. add (row. columnCount ());

FE1E A writer. closeAndOpenReader () B, Cassandra €% iX 2451112 B 5 A Statistics 3
.

DataOutputStream out = new DataOutputStream (new FileOutputStream (desc. filename-
For (SSTable.COMPONENT_STATS))):;

EstimatedHistogram. serializer.serialize (rowSizes, out);

EstimatedHistogram. serializer.serialize(rowSizes, out);

out.close();

¥4 Cassandra W JF I, &M Statistics U MMEX LG HE B .

DataInputStream dis =new DataInputStream(new FileInputStream(statsFile));
rowSizes = EstimatedHistogram. serializer.deserialize(dis);

columnCounts = EstimatedHlistogram. serializer.deserialize (dis);
dis.closel);

6.5 BRGERZMHE

£ Cassandra 1, BT 1P B C € X Keyspace Z5b, iF — 4 RFEKA) Keyspace: 45 FR
A system B R GEFREE (],

B P ARGETE Cassandra H 6l #4447 system [ Keyspace, HfEH Cassandra 2R 45 H shEIEE,
REF=HMFEEFLITHAER:

Q 43 Cassandra i R4 TG B o
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IMRAFGE KRGS, Cassandra ¥§& B 3N7E data HR T EIERGFRZTE], HKERG T
EERFHERZEE=BF, UGREBIAERP, Cassandra WS HBMN R GRS AP EEER
R TTBEEE R

NS Cassandra RIFE— MW EEV, MK REA BT SMEIE L HINT iR L
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Cassandra,

7£ Cassandra H, FIENEFAULETE S ARIE, FOTE A5G EHE 0912 8m $o8E 06 1
Bro X 3 BRAEERE A FAT RN A,

7.1 BUREHRE

TE Cassandra P FIEHZ LT 3 M.
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Q EHFHHEE A SSTable

BAWMEME 7-1 iR,

Memitable
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SSTable

B 7-1 R

KX AWARAT LAY Cassandra R FIAEFAL: BEEAREER, RENF /05,

7.2 SEHEEFRE

fE Cassandra S, FERR T LIFETURE, SIHETLURIEERILERSFHBIEES
Ja, PRMEIETTRIIRSG TR T LAREEAR 5. A T HRIERIRMTTR, B— 1 HEHEESS
SABMAE KB TAE TR BRI IR & 2% . RN R TRBIWE A M, FRESHATA B4
WIAMN RS REHTANE ARER I BRARE P WS AR, Cassandra 24T 6 f—
HEAEKR (N 7-1 FiR) RAEEERTRAYE, 5ABRELNERTE WIRS NS
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F 7-1 Cassandra $24tgh 6 F—EMES N ERE

% IR fif A

RIFPIEE—AIRFIBENE ARDD (AH HINTJHE), W Cassandra 582558 H1% 7 9
WHRTh, BNEME RS AR

B PEE— AR BAR S AT (CR424% HINT 3.8), W Cassandra 3 £250 %
ST, BREAE RS ARK

P ENE AR (44145 HINT i58) MRS 8EA/NTF “ReplicationFactor/2 +
QUORUM 1", W Cassandra 3L SHEBIE P EFH AT, FUEEME ARG ALK
RN R B R R A MR R, R REUEE—E R T A — SRk

P XA BT HERE, 2%i{# Al org. apache. cassandra. locator. NetworkTopologyStrategy
LOCAL_QUORUM W PN EARDY) (REHE HINT 5 8) MRS SHEIR/NF “ReplicationFactor/2
- +1", FNEARNGNSPA—aR—E—IMEIEF.O, N Cassandra R M%E P 3 W
s, ENEAE P REARK

TN X R UTETSRRE , #A70{# F org. apache. cassandra. locator. NetworkTopologyStrategy

WP MEART) (L35 HINT 5 Q) KR FIHEBE DA /NTF “ ReplicationFactor/2
+17, [FBEA R IR 55 3% R A AR LE R — 8 L, W Cassandra 382258 1% F* 4
FHRTY, FNE P mE AR

A PR RS AR T i Al 55 85 3055 F ReplicationFactor, M Cassandra §£:3i 1% J2 3 0

ALL BT, R 5 E ALK
SRR N —BUEAE R ME RN, 7T LIS IR Al R A R e

ANY

ONE

EACH_QUORUM

Cassandra 7E B AAE A9 B %, AT LA AP 3B A& M EH K BE . UN{E A Thrift API
it, AFHZEHE$EE Consistencylevel BI 7],
nfE EEHHIL AN ONE, WHBIT .

ConsistencyLevel.ONE

SRBEPARSSHLETAATARE, REEARTARSS[NWESNEEHREELFEHRL
fadlas s, FEATRARSHKER, BEREFH ML FRORIE R ELRE IR S 2.
X FIH B 7E Cassandra HH 4 HINT {H./8 . HINT {§ BEIFERYG B 1Y system Keyspace H1,

AR A S B L ILE BRI E 7-1 FiR,

REEFR7-1 HEEFBE

public static void mutate (List < RowMutation > mutations, ConsistencyLevel con-
sistency_level) throws UnavailableException, TimeoutException
{
long startTime = System. nanoTime () ;
ArrayList < IWriteResponseHandler > responseHandlers = new ArrayList < IWrit-

eResponseHandler > ();

RowMutation mostRecentRowMutation =null;
StorageService ss = StorageService. instance;

try
{
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for (RowMutation rm : mutations)

{
mostRecentRowMutation =rm;
String table = rm.getTable();
AbstractReplicationStrategy rs =Table.open(table).replicationStrategy;
List < InetAddress > naturalEndpoints = ss.getNaturalEndpoints (table,
rm. key ());

Collection < InetAddress > writeEndpoints =ss.getTokenMetadatal).
getWriteEndpoints (StorageService.getPartitioner ().getToken (rm. key ()), table,
naturalEndpoints);

Multimap < InetAddress, InetAddress > hintedEndpoints = rs.getHinted-
Endpoints (writeEndpoints);

/7 send out the writes, as in mutate () above, but this time with a call-
back that tracks responses
final IWriteResponseHandler responseHandler = rs.getWriteResponse-
Handler (writeEndpoints, hintedEndpoints, consistency_level);
responseHandler. assureSufficientLiveNodes ();

responseHandlers. add (responseHandler) ;
Message unhintedMessage =null;
for (Map.Entry <InetAddress, Collection <InetAddress > > entry : hint-
edEndpoints.asMap().entrySet ()}
{
InetAddress destination =entry.getKey();
Collection < InetAddress > targets = entry.getValue();

if (targets.size() ==1 && targets. iterator().next ().equals (desti-
nation))

//unhinted writes
if (destination.equals (FBUtilities.getLocalAddress()))
{
insertLocalMessage (rm, responseHandler);
}
else
{
//belongs on a different server. send it there.
if (unhintedMessage ==null)
{
unhintedMessage = rm. makeRowMutat ionMessage();
MessagingService. instance. addCallback (responseHandler,
unhintedMessage. getMessageId()):
)
if (logger. isDebugEnabled())
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logger.debug { " insert writing key " + FBUtili-
ties.bytesToHex (rm.key ()) + " to " + unhintedMes-
sage.getMessageId() + "@ " +destination);

MessagingService. instance. sendOneWay (unhintedMessage,
destination);

}
else
{
//hinted
Message hinted.iviéssage =rm. makeRowMutat ionMessage ();
for {InetAddress target : targets)
{
if (!target.equals (destination))
{
addHintHeader (hintedMessage, target);
if (logger. isDebugEnabled())
logger.debug ( "insert writing key " + FBUtili-
ties.bytesToHex(rm.key ()) + " to " + hintedMes-
sage.getMessageId() + "@ " +destination + " for "
+target);

responseHandler.addHintCallback (hintedMessage, destination);

MessagingService. instance. sendOneWay (hintedMessage, des-
tination);

}
//wait for writes. throws timecutexception if necessary
for (IWriteResponseHandler responseHandler : responseHandlers)
{
responseHandler.get ();

}
catch (IOException e)
{
if (mostRecentRowMutation ==null)
throw new RuntimeException{("no mutations were seen but found an error dur-
ing write anyway", e);
else
throw new RuntimeException("error writing key "+ FBUtilities.bytes-To-
Hex (mostRecentRowMutation. key ()), e};

)
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finally

{
writeStats. addNano (System. nanoTime () -startTime);

}

}

RIBRFDNE R 7-1, BMEREENEEIT

1) Cassandra ZREUE B 5 &85 89 57 JB 10 Keyspace FU & 155K B8 ( ReplicationStrategy ) , i
1T 2y B F R Fr IR A9 Key HE HEFIZEIETES ABLER S IHF,

2) PMHESANXERSHPETRESI, WRE, HEHINFH— HINT i}
Fivo

3) BIBE—HHLRH, HHTFEFFILIANTAEARDAEBEENE ARIERD), XA
¥ B34 (LOCAL_QUORUM F1 EACH_QUORUM Bi5h) -

protected int determineBlockFor (String table)
{
int blockFor =0;
switch (consistencyLevel)
{
case ONE:
bleockFor =1;
break;
case ANY:
blockFor =1;
break;
case QUORUM:
blockFor = (writeEndpoints.size()/2) +1;
break;
case ALL:
blockFor =writeEndpoints.size();
break;

default:
throw new UnsupportedOperationException ("invalid consistency level:

" + consistencylLevel. toString());

}

return blockFor;

}

4) FIRFFIE ARG AREER A /DT T EN NS AR AR 55 2R ROEE
5) In) BARAR S 28 AR EHEE, SR ERERFHWALRINE, SUFE P U EH R
Ty, B EVFE P R R Mo

7.2.1 ANY
ERPEZR—TIREARMNE AR (43 HINT 58 ), N Cassandra g5 M% 5 i
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WAEHLE XA Key F ALY Column {H Ay BT, HRERME E—BREIA Key, FHIKH
fTE MBI

[FEE, ABHIE T4 Column B name % Servicel B F4A Key {HBE &, 7 LIE 4% Servicel
V£ Key f£44 Cassandra, BRI LAZRIGHTAMBLA) Key T o

XM AT RYEBRET, TERSIWERE, TEMNTIIZEBBK, Rt L8EEIIW
ELEIT BB H R, K5I MERERZEHITEL.

7.3.2 Cassandra —HE&S|EHITE

FHERIMEACF IR _RRFIM T LUIER T/E, HEWRT BIMIAN L
A, FE Cassandra 0.7 PAJFHIRRA P, BT ZHES|, HILH S EmEFR R —3,
AJLAFEBCE SR E T (B ECEME R, MM A AN R#isb 4P —H &5,

BERAZREKT, REEERREIEPRZERA,

- name: Indexedl
default_validation_class: LongType
column_metadata:

- name: birthdate
validator_class: LongType
index_type: KEYS

FEBET —NRES], RIIMAZFRA Indexedl, RIFIHIFEZFRN birthdate,
7E Cassandra B SRE S, BHHEHNVHIBERESHERIL RS, MRETE, ¥
FHERSMEE, MAARIEFE7-2 fin.

REBHFR7-2 Z“RRSIENER

SortedSet < ByteBuffer > mutatedIndexedColumns =null;
for (ByteBuffer column:cfs. getIndexedColumns ())
{
if {cf.getColumnNames ().contains(column) || cf.isMarkedForDelete(})

{
if (mutatedIndexedColumns ==null)
mutatedIndexedCcolumns = new TreeSet <ByteBuffer > ();
mutatedIndexedColumns. add (column);

}

synchronized (indexLockFor (mutation.key()))
{
ColumnFamily oldIndexedColumns =null;
if (mutatedIndexedColumns!=null)
{
//with the raw data CF, we can just apply every update in any order and let
// read-time resolution throw out obsoclete versions, thus avoiding read -
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before -write.
/7 but for indexed data we need to make sure that we're not creating

index entries

/7 for obsolete writes

oldIndexedColumns = readCurrentIndexedColumns (key, cfs, mutatedIndexed-
Columns);

ignoreObsoleteMutations (cf, mutatedIndexedColumns, oldIndexedColumns);

Memtable fullMemtable =cfs.apply (key, cf);
if (fullMemtable!=null) }
memtablesToFlush = addFullMemtable (memtablesToFlush, fullMemtable);

if (mutatedIndexedColumns! =null)

{

// ignore full index memtables - - we flush those when the "master " one
is full
applyIndexUpdates (mutation. key (), cf, cfs, mutatedIndexedColumns, oldIn-
dexedColumns);
}

}

ER: EXRGFET-2F, wRESFSH A K5 ¥iTF P, Cassandra X % % 5145 .6
LL2H/FE, WEHZATHIHAIE L,

MR EE, —REZTIME— ColumnFamily, I HIEIERIFE LS A Commitlog, R
JEREFE| Memtable §1, E:J55 A SSTable 7,

7.4 EENG

ABEHMH T Cassandra FEBEETHVLGI, TESCPRAN A {68 B0 B BE SR B3 R rE
BAENES . FRATMHE T Cassandra PR —RESIMHLEH], Bz —HEK5S3T Cassan-
dra REWHKBINIMAHE, MMSHEERA_RES], XHEEHFELRFROLESGRFLZ M
JE\%O



AENZ

Q & EIAE

Q BB LI R %
Q 55

Q #8454
Q=—%%73l
QAFNE

e W

R (e




126 “* Cassandra 3c&

EE 6 LR PHEAY Cassandra P EPEIB AL, A TR AR 1% # 1~ Cassandra
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ARG | PO AT AR A A BHE . B X TR AR A T AR IR SE PR A0 1 DL BBl A9 B B
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8.1 HIFZENRIE

Cassandra FE5 AFHE M B G, 288 —4 ColumnFamily 4= i — /> 8k & £/~ SSTable
X4, BT LATERER R EEGE EF, Cassandra 2R IR E BEEUAY ColumnFamily 75 if]i% Column
Family T ) Memtable A f i 45 ) SSTable, & 3
B B G5 OR, R OB Y 45 SRR B 45 F P Yo
Cassandra J3EHRECHE B (R AR INE] 8-1 FR,

Cassandra M\ Memtable 3B i, RIEH
HE #5 1] Memtable {9 f 51 A% it ColumnFamilies
Bfiaf,

Cassandra M SSTable w2 2K B % 38, 2= Bf
H Bloom Filer {4 ¥ Wfi% Key 275 7E 4% SSTable B‘ Idx
XA, RFLE, M Index U E ML BIEK
TEHOALE, RS M Data SCI4 P 2 B T2 1) 9 Hi8-1 B
FE. ‘

B F Cassandra FFFERIELEEI M P, FrLARA AT 68 H BULX AR T IR . Key S k1 AY%K
P&, 7£ Memtable AL E %454 em B{H vm, THESE —4 SSTable F & %14 K s1 AY{H vsl,
FESS — A~ SSTable "1 &34 K s2 BYIH{E vs2old, 3 HIES = SSTable a4 K s2 #
Fr{d vs2new, X% P 45 # ] Key & k1 Y B A 5 49 {5 A9 8 f%, Cassandra £ 43 31| i B
Memtable , %%—-* SSTable, %5 - SSTable fI%5 =~ SSTable ({HIFHEITIC 8, BAR MR
k1, H34%: em, sl Ff1s2, FIRM{ETHH vm, vsl F vs2new,

Cassandra BYBEHIRIEST PI2E . 55EHL (Weak Read) FN3f{3HX (Strong Read)

8.1.1 §5iZEEX

AR BEERI— B A8 ONE, FR2 R I RY BB 2O 55328,
55 BEMC Y SEBLZ AR AN T

private static List < Row > weakRead (List < ReadCommand > commands) throws IOEx-
ception, UnavailableException, TimeoutException

{

Memiable

List < Row > rows =new ArrayList <Row > ();

//send off all the commands asynchronously
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List <« Future <Object > > localFutures =null;
List < IAsyncResult > remoteResults =null;
for (ReadCommand command: commands)

{

InetAddress endPoint = StorageService. instance. findSultableEndpoint
(command. table, command. key);

if (endPoint.equals (FBUtilities.getLocalAddress()))
{

if (logger. isDebugEnabled())
logger. debug ("weakread reading " + command + " locally");

if (localFutures ==null)
localFutures =new ArrayList < Future <Object > > ();
Callable «Object > callable =new weakReadl.ocalCallable (command);

localFutures. add (StageManager.getStage (Stage.READ) . submit (calla-
ble));

}
else
{
if (remoteResults ==null)
remoteResults = new ArrayList < IAsyncResult > ();
Message message = command. makeReadMessage () ;
if (logger. isDebugEnabled())

logger.debug ( " weakread reading " + command + " from "
sage.getMessageId() + "@ " + endPoint);

if (randomlyReadRepair (command))

+ mes-

message. setHeader (ReadCommand. DO _REPAIR, ReadCommand.DO__RE-
PAIR.getBytes{));

remoteResults. add (MessagingService. instance. sendRR (message, end-
Point));

}

//wait for results
if (localFutures != null)
{
for (Future <Object > future : lqcalFutures}
{
Row row;
try
{
row = (Row) future.get ();
}
catch (Exception e)
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{
throw new RuntimeException(e);

}

rows. add (row);

}

}
if (remoteResults ! = null)

{
for {IAsyncResult iar: remoteResults)

{

byte([] body;
body = iar.get (DatabaseDescriptor.getRpcTimeout (), TimeUnit.MILLISECONDS);

ByteArrayInputStream bufIn =new ByteArrayInputStream(body);
ReadResponse response = ReadResponse. serializer().deserialize (new

DataInputStream(bufIn));
1f (response.row{) ! = null)
rows. add (response. row({)};

return rows;

}
EFHERF, X TFE—ERGS, Cassandra BHATHEINTF
1) MERBF PRk — B S SRR IR 5 4% o

2) MEGE & BEBA IR 55 4% 5 IR -
O MR EGE S TR IRFT A RAL, WAV EERHAT 572538
O R E0E 5 BRI IR 5 Ak AR AL, MRS 20K R BEMAEHE, HR
H—ERIBERE (read_repair_chance) HRHEFHTRBERIE (EXE, XB
MZEERFENITH, Cassandra AEERFEBERERE ST HFRHERIEN
B ) o
3) FFGFRE,
4) KR [\ B4 R B 45 5 P i

8.1.2 3®/IEH

ANSRER A — BRI R ONE, TR AT A9 3B R 0 R BEH
SRBER A SEBLZANT

private static List < Row > strongRead (List < ReadCommand > commands, Consisten-
cyLevel consistency_level) throws IOException, UnavailableException, TimeoutExcep-

tion

{
List < QuorumResponseHandler < Row > > quorumResponseHandlers = new ArrayList
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< QuorumResponseHandler <Row > > ();
List < InetAddress (] > commandEndpoints =new ArrayList < InetAddress(] > ();
List <« Row > rows =new ArrayList <Row > ();

/7 send out read requests
for (ReadCommand command: commands)
{
assert !command. isDigestQuery ();
ReadCommand readMessageDigestOnly = command. copy () ;
readMessageDigestOnly. setDigestQuery (true);
Message message = command. makeReadMessage();
Message messageDigestOnly = readMessageDigestOnly.makeReadMessage ();

InetAddress dataPoint = StorageService. instance. findSuitableEndpoint
(command. table, command. key) ;

List < InetAddress > endpointList = StorageService. instance. get-LiveNatu-
ralEndpoints (command. table, command. key) ;

InetAddress[] endpoints =new InetAddress [endpointList.size()];
Message messages[] =new Message[endpointList.size()]);
/7 data - request message is sent to dataPoint, the node that will
actually get
/7 the data for us. The other replicas are only sent a digest guery.

int n=0;
for (InetAddress endpoint : endpointList)
{

Message m = endpoint. equals (dataPoint) ? message : messageDigestOnly;
endpoints[n] =endpoint;
messages[n ++ ] =m;
if (logger. isDebugEnabled())
logger.debug ("strongread reading " + (m == message ? "data" : "di-
gest") + " for " +command + " from " +m. getMessageId() + "@ " + endpoint);
}
AbstractReplicationStrategy rs = Table. open (command. table).replication-
Strategy;
QuorumResponseHandler <Row > quorumResponseHandler =rs.getQuorum-Response-
Handler (new ReadResponseResolver (command. table), consistency_level);
MessagingService. instance. sendRR (messages, endpoints, quorumResponse-
Handler);
quorumResponseHandlers. add (quorumResponseHandler) ;
commandEndpoints. add (endpoints);

//read results and make a second pass for any digest mismatches
List <« QuorumResponseHandler < Row > > repairResponseHandlers =null;
for (int 1 =0; 1 <« commands.size(); 1 ++)
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QuorumResponseHandler < Row > quorumResponseHandler = quorumResponseHan-
dlers.get (i);

Row row;

ReadCommand command = commands.get (i);

try

{
long startTime2 = System. currentTimeMillis();
row = quorumResponseHandler. get () ;
if (row != null)

rows. add (row) ;

if {logger. isDebugEnabled ())

logger.debug ("quorumResponseHandler: " + (System.current TimeMil-
lis() - startTime2) + "ms. *);

}
catch (DigestMismatchException ex)
{
AbstractReplicationStrategy rs = Table.open (command. table).replication-
Strategy;

QuorumResponseHandler < Row > grhRepair =rs.getQuorumResponseHandler
(new ReadResponseResolver (command. table), ConsistencyLevel.QUORUM);

if (logger. isDebugEnabled())

logger.debug ("Digest mismatch:", ex);

Message messageRepair = ccmmand. makeReadMessage () ;

MessagingService. instance. sendRR (messageRepair, commandEndpoints.
get (i),grhRepair);

if (repairResponseHandlers ==null)

repairResponseHandlers = new ArrayList < QuorumResponseHandler <
Row >> ();

repalirResponseHandlers. add (grhRepair);

//read the results for the digest mismatch retries
if (repairResponseHandlers != null)
{
for (QuorumResponseHandler <Row > handler : repairResponseHandlers)
{
Lry
{
Row row =handler.get ();
if (row ! = null)
rows. add (row) ;
}
catch (DigestMismatchException e)



#8% Cassandra BEHBIEEHLE ¢ 131

{
throw new AssertionError (e); // full data requested from each node

here, no digests should be sent
}
}
}

return rows;

)
FESREHCR, X FE—- L4, Cassandra (IATIARINT :

1) MEBPIRH —F S SRR 545 .

2) [P AR 5501 SR T e B R o

3) RIERE—BHESS], MR HA T ZE R A AR 55 4% o
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public int determineBlockFor (ConsistencylLevel consistencylLevel, String table)
{
switch (consistencyLevel)

(
case ONE:

case ANY:
return 1;

case QUORUM:
return {(DatabaseDescriptor.getReplicationFactor (table)/2) +1;

case ALL:
return DatabaseDescriptor.getReplicationFactor (table);

default :

throw new UnsupportedOperationException ("invalid consistency level: " +

table. toString());
}
}

6) MAFEIRS AR EAYEERD, HNBIERE B, N TFA—-EoEd;, #17 QUO-

RUM 25 B 33EE & $R4E -
7) ¥ AR ERE o

8.2 HEEIRIEBUKE

fE Cassandra R, SRR LIFIEITURRY, XBEAT LAGRIEFESR L & M 55 45 204 2 %
&, RBLEERTUAR RIS 588 AT AR BEAR 55
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B FHFESIENITR, AREMITARIEZ R UFEZER . Ll Cassandra 7EEHUEK
PEAETE, TFEIRBUTE WITREIE, NEZHEE P ITRE L EFWEIE. RAT Cassandra Jy
TIRBIE T M, ARESEMFAEREHIETRMIRG H2MBEREIIE, B RE RS
% F'¥iio Cassandra $24L7T 5 Fhr—Bot 32 BUR BE SR AFIE = 7T F 44,

M Cassandra "R FEECEAERT, T LLE APT e85 438 A 38 57 e ik, ﬁu{%ﬁ% Thrift API i,
RGBT o B EATF8 & ConsistencyLevel B[],

45 € FHHIL A ONE, NI :

ConsistencyLevel.ONE

8.2.1 ONE

ERFEE—DIRSG FHEEBER, M Cassandra 5458 H1% P i BOE), FUEEAE
P BRI

P EEIAERE B FtR o X4 R X B O B BEBESR AR, OF B AT TR EEH Y
BT, AT AR A X R R g

8.2.2 QUORUM

SR P EEE AR T A IR 55 28 B A /NT “ ReplicationFactor/2 + 1, Jll| Cassandra B 438 HI
Z P I T, 7 GE A2 P e B R I

XA AEANF IR PO T, 25 AR, EEMRIGT T4
FTE—EHER A R,

8.2.3 LOCAL_QUORUM

{di F X PP EHUR RS, 0701{# A org. apache. cassandra. locator. NetworkTopologyStrategy

SR e o BE UL 89 R 55 2 EU it A /T “ReplicationFactor/2 + 17, 3 H SEHUN Zh &Y
TREPAE— & 5B ER RS 25 40 F A — B 4E S0 BF, Cassandra i £33 HI % ¥
BEHORR T, A A E P R .

XA EBCRBSTE S BEER PO R T, BEch AR EEEURES, TR EE B
e vl AR — RS .

8.2.4 EACH_QUORUM

i F X UK G, 070 {d F org. apache. cassandra. locator. NetworkTopologyStrategy .

SR e of 2 BB B9 AR 95 25 8L AN /NTF “ ReplicationFactor/2 + 17, 3 H BB T #Y
TR PAE — G 5B AR S5 248 A 7E B — BB .08, Cassandra BL25 8 FE F Ui
BEIORCT, N AN P S AR

XA RO AT BEE P LHERT, 2R ANEERHERE, E2PHBE
P F T AT A A — 1SRG .
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8.2.5 ALL

SRR R g B 132 BRR h ) iR 55 2R B %5 T ReplicationFactor, [ Cassandra i<l F12F F Y
BEBUART, & NEE A P iRk I,
HBIEN—BE R EEARR, ATLIFEBERXFEI R,

8.3 EEZE

3268 (Read Repair) J& Cassandra PHHEREHNHRA —BERNREZINAE

KREBIEHR T, AT BN Cassandra SEFFAIE AT FitE, & (A ONE ROSEBURRE, XHS
FEEIBFENA—, FUTFTEHTEREEREE IHNEIE, FENMSRIES, MmAEIE
B — B,

BREEEFEHE—EHERIFE, BARMFE—1 ONE & J A EHRIEE IR\ FRIEE
HBERAGEMN,

It LA Cassandra $243t T 88—~ Column Family B FC B HTIEE MR, MRFEE
RBERUAR AT I 104, B HGAR BN 1.0 B, BMEXHFHN TR EREA 1710 B
BT S Z R AE,

read_repair_chance: 0.1

ReadCommand readCommandDigestOnly = constructReadMessage (true);
Lry
{
Message message = readCommandDigestOnly. makeReadMessage ();
if (logger_. isDebugEnabled())
logger_.debug ("Reading consistency digest for " +readCommand_.key + " from " +
message.getMessageId() +"@ ["+StringUtils. join{replicas_, ", ") +"1");

MessagingService. instance.addCallback (new DigestResponseHandler (), mes-

sage.getMessagelId());

for (InetAddress endpoint : replicas_)

{

if (!endpoint.equals (FBUtilities.getLocalAddress()))
MessagingService. instance. sendOneWay (message, endpoint);

}
}
catch (IOException ex)
{

throw new RuntimeException (ex);
}
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TEIE E A #2 T, Cassandra 2[4 P& — G X QEH BAF T A9 IR 75 48 KX X
BB A B A EEIER, AR T LU R M BB ARk, H R IR R IR 55 4%
M LESE B P — AN S A BB AR B B BB O (E, PRIERGREAI— B .

8.4 WIRETE

Cassandra 32 THIREE . I ETFE (RowCache) F1 Key HZR4F (KeyCache) .,
Cassandra 7] UL A8 —> Column Family Bt B ZFRINE,

keys_cached: 10000
rows_cached: 1000

[T E XSEFEAE N8 Z 5, Cassandra R EE T EEFEMN B L

keys_cached: 100%
rows_cached: 10%

F b, Cassandra $24E T A ZF P BERAMARTFIAE R P oTh6E, iE
nF.

row_cache_save_period_in_seconds: 0
key_cache_save_period_in_seconds: 3600

IRE RO, RARDNSEEFT BRI AMCBBEE S . FACBBERE P RIRAEAE
Wi BRI P TR B

saved_caches_directory: Arar /lib/cassandra /saved_caches

24 Cassandra T3 ORT{%, &M% H RSP INBBEESIINE D,
8.4.1 RowCache

RowCache 77 TiZHAIFI{E B, M Cassandra HSEEREHE & & S FI il RowCache 275
A IR MEE. RE, WEBM RowCache FERBIFHLN AULERIR [ ; R EF, AT
FEAMIEIRE, GRS R IFTE RowCache 1,

Cassandra 5 A$3E 5 £ [E] 2 9% RowCache, {#iE Cassandra M\ RowCache 1] ) 31 B F|
T 15 B o
8.4.2 KeyCache

KeyCache 5 RowCache A~ [f], KeyCache 287742 W7 ZEiE U B HE 7E SSTable Data 3C{4¢p
i B

{& % M\ SSTable 152X Key = k1 %4, Cassandra £ ¥| W7 KeyCache B EHH k1 2%
7, WA, @it SSTable Index 344 F-$£ 3 k1 #F SSTable Data C{F AL &, FHRHZAL
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TR 175| KeyCache 7, T UK SSTable BT k1 HYRIFING, AT EEM SSTable Index LA
P FREAEMALET , R E M SSTable Data U4 H 21

8.5 TZRZE5|

W 7.3 WA R RS BHLE], Cassandra 7E{F I R ZE 5| E MR, NREE#E
FFRFHEIEN ColumnFamily, T2 el A E R 5 # ColumnFamily 7E {3 B 7 fiff B3 1Y
fiE, BHEFEEIEM ColumnFamily 3 4R LPRAVE

WMTEEARANEES 2 %5 a7 LU R E %, Cassandra J 3 B8 R~ — R %E

SIEMEE, XA E SE L TEEEAEE P AIITIT R . Cassandra FErHE I~ — R & 5|
EHLE S RZEINT .

private IndexExpression highestSelectivityPredicate (IndexClause clause)
{

IndexExpression best =null;

int bestMeanCount = Integer.MAX_VALUE;

for (IndexExpression expression : clause. expressions)

{

ColumnFamilyStore cfs = getIndexedColumnFamilyStore (expression.column_

name) ;
if {(cfs ==null || !expression. op. equals (IndexCOperator.EQ))

continue;
int columns =cfs. getMeanColumns () ;
if (columns < bestMeanCount)

{
best =expression;
bestMeanCount = columns;
1

}
return bhest:

)
Cassandra 3 R 25| B FIRTRIEAE R T 8. WP RESIRBEAE L, FHut AR
/AR5,

8.6 ZFE/NE
ATEYHR T Cassandra BYECHRSEIHL] , TESEHR A9 R F AR5 95 19 1 U060 PR 45 48 1O 2

BRI BTN E A, RNNE T Cassandra FHEEE . BEBEFEMVLE, LR
{#FFS, 4n{a %y Cassandra 1% ‘B & A9 RowCache, KeyCache 2487 2 Uit GH B AV S5
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AT PEAN % Cassandra FPAIEHRELEHLE (Compaction) o JEHFR 4B HEAT H#E
[E45, SRIG U I 8ER 4617 AR EG R EE, BIaitiHIE X =48 821E .

9.1 AMTAEHITHIEIES

BI AT A ETIRNIE & T2, 8 —IK Cassandra  Memtable FP 217 R REFF AL E]
il 3 P A2 T B — 12311 SSTable 3 {4, SSTable 3L {4 X} F Cassandra T = & R 5E/, Cas-
sandra I NS BEUE LFLER SSTable 3C14:,

RCFE2 8 AN 4 /™5 Yy ) 25

1) SSTable IR E K, SO SFEREEE R G0 T #E S5

2) M SSTable L{FA MR ZENS, K5 MYEEIIE—14~ Key WHSERITH 65 1% Key
(] SSTable 3C44:, 7 H. & 3% MAN[E] SSTable 3L A SEIUAI{E

3) SHEAMORERL, B F— Key FEPI A [F] A9 SSTable X4 P #FTE, H—4
SSTable {4143, 7 3% Key 9 100 4~ Column, % —~~ SSTable ({4412 T % Key iX 100 />
Column BT HY{E . I A% —1> SSTable {4 {RFEHIZ Key f9FR 100 4~ Column 1) {8 5 3%
BIFAENLET

4) GHISIMYNAF. A E— 5586, A SSTable 347 7EHE & W{H &
WI(E, Xee{E#HR< 1 m SSTable C4F v iy Filter SCFHI Index LA K /N, T Filter 3C{4#0
Index 3L NS BIHNEFES, MMFEAKT Cassandra BY 7RI ZE,

Cassandra $£ {0V ECYE =48 P16 T LLRS 224~ SSTable 34443 B —4~ SSTable 3244, [ElRT
¥ 21~ SSTable X FAEME L ME . EHMEDRHE CESMBREHRITEIE, Ao L
MR E Y 4 /|~ [a] i,

9.2 A=K HRIESE

Cassandra " ) 808 48 R RI2E 364719, Bl Cassandra X 4MRALES IR & MR 8F, &G
GBI — L TR R T BRI 41 o

T R0 FE A BV B RE A O WA YRR (IREAE 10, CPU, W7F), R T RTATHER
F 483 BEE R 55 RS2, AT LAAE G B S s X ROl 4 R R s R e R e AT &, AT 2>
X} 35 R 55 A5

# change this to increase the compaction thread's priority. In java, 1l is the

# lowest priority and that is our default.
compaction_thread priority:1

Java MIERRB BN Se 2oy 10 N5, M1 3|10, {RIRKKENY . Cassandra pfif 5 4%
BB R R S, JEGLBUPOAR LN 1,
H 4k, Cassandra A] L4 — ColunmFamily 5 & 2§ SSTable 3C {4 #9 % i & F m & iR 1
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Wp— A~ B G AR PAT 48 B9 #4E, 0.

min_compaction_threshold: 5
max_compaction_threshold: 31

H:¥h min_compaction_threshold {3 247% Colunm Family 1§ SSTable {4 )&% T e & &
it min_compaction_threshold J5§ FF 1R TRATE48324E, ZSEAIERIA IR 4, max_ compaction
_ threshold {43 & W INAT BE 48 #21F fix 2 & 3+ 10 SSTable B U481, ZZBMEIARE
32,

MR LRSS P HEE 170, UK Cassandra BEIE E 45 H4E, X KA
PrAEFBhfh K BB E4H, BN Cassandra A& H Z13F 1% ColunmFamily H1 ) SSTable 3L {4347
E4581E

FE Cassandra "FECFEAIEIE E 48 2 10T LA 7E Cassandra 2 TR P H 1T AE, R
ZPATIN T 4 BIA] .

sh $CASSANDRA _HOME/bin/hodetool - h [hostname] - p [jmxport] setcompactiont-
hreshold [cfname] [minthreshold] [maxthreshold]

PATHIRTRTT AR YE Cassandra #)SE PR B & P HES RS HE,
Felniz4T Cassandra BUHLAF 22 4 cl, JMX WsWr¥m O & 8080, Cassandra fY) 23t H 5% K
/home/admin/cassandra-0. 7, {Z2{ ) Column Family JZ F5 K ofl, &% ColumnFamily (15

N BRMEFZS BSR4, 32,

sh /nome /admin/cassandra - 0.7 /bin/nhodetoocl -h ¢l -p 8080 setcompactionthresh-
old cfl 4 32

WNSRZEHUHIZ ColumnFamily # B E48, WM .

sh /home /admin/cassandra -0.7 /bin/ocdetocl -h ¢l -p 8080 setcompactionthresh-
ocldcfl 00

UNSRA BT FIIT Keyspace £ Fh kI HIEGHRAE, AT LABITIF Ard
sh /home/admincassandra -0.7 /bin/nhodetool -h cl -p 8080 compact kl

Cassandra R ZH LS, K XT Keyspace 22550 k1 T 8948 —> ColumnFamily 3#47 [ E 44,
3 B. 48—~ ColumnFamily —FH‘:JET 45 SSTable SCHF#RHG HE48 AR 1 A SSTable 3044, tnfRiZ$k
YE—IKHE RSB 230, TEREER,

9.3 HIEERME

7E Cassandra J1, HENHIEELGREBNT .

public Future < Integer > submitMinorIfNeeded (final ColumnFamilyStore cfs)
{
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Callable < Integer > callable =new Callable < Integer > ()

{

public Integer call () throws IOException

{
Integer minThreshold = cfs. getMinimumCompactionThreshold();

Integer maxThreshold =cfs. getMaximumCompactionThreshold();

if (minThreshold ==0 || maxThreshold==0)
{

logger.debug ("Compaction is currently disabled. ");

return Q;

}
logger.debug ("Checking to see if compaction of " +cfs.columnFamily + "

would be useful ");
Set < List < SSTableReader > > buckets = getBuckets (convertSSTable-

sToPairs (cfs.getSSTables()), 50L * 1024L % 1024L);
updateEstimateFor (cfs, buckets);

for (List < S8STableReader > sstables : buckets)

{
if {sstables.size() > = minThreshold)

{
Collections. sort (sstables);
return doCompaction (cfs, sstables.subList (0, Math.min (sstables.

size (), maxThreshold )), (int ) ( System.currentTimeMillis () / 1000 ) -

cfs.metadata.gcGraceSeconds);

}

}
return 0;

}i
return executor. submit (callable);

}

EHITEARE R IR .

1) HWrRE/FSELHEFRME

2) NSk SSTable ¥ 2, BT EESE A SSTable IC4-3% B K/INHIT 4 .

3) XM FEZSHR SSTable 34, ANFHR L ELEMER, B4r4H AYHT max_com-
paction_threshold 4> SSTable 3L {4t 4T E4E -

Cassandra 7EX} SSTabe $ATEIR E48R I AT 3 2K

1) bR 75 7 2 70 4 A 0 7 2 R 4 A9 SCIH SR R, [ B 34 i 75 22 [ 4 1 1 .25 (8] 2
BWRE, MERHL, B ESREHFRTEG

Table table =cfs. table;
if (DatabaseDescriptor. isSnapshotBeforeCompaction())
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table. snapshot ("compact - " + cfs. columnFamily);
logger. info ("Compacting [" +StringUtils. join(sstables, ",") +"]");
String compactionFileLocation = table.getDataFileLocation ( cfs.getExpected-
CompactedFileSize (sstables));
/7 1f the compaction file path is null that means we have no space left for this com-
paction.
//try again w/0 the largest one.
List < SSTableReader > smallerSSTables =new ArrayList < SSTableReader > (sstables);
while (compactionFileLocation ==null && smallerSSTables.size() > 1)
{
logger.warn ("insufficient space to compact all requested files " + StringU-
tils.join(smallerSSTables, ", "));

smallerSSTables. remove {cfs.getMaxSizeFile {smallerSSTables));
compactionFileLocation = table.getDataFileLocation (cfs.getExpectedCompactedFile-
Size(smallerSSTables));

}
if {(compactionFileLocation==null)

{
logger.error ("insufficient space to compact even the two smallest files,
aborting");
return 0;

}
sstables =smallerSSTables;

FEBC B3 A 0T LASE 2 2 75 7 T B2 7E IR 4 R 75 22 IR 48 B SO R R

# Whether or not to take a snapshot before each compaction. Be

# careful using this option, since Cassandra won't clean up the
# snapshots for you. Mostly useful if you're paranoid when there
# is a data format change.

snapshot_before_compaction: false

2) HWr AR ERERER TEELS (BNZK Column Family F [ A FF A SSTable SC/FER
BiEYs) , WHEHLBITTE E48 /Y SSTable U A% 1X2%, Bl SSTableWriter, FF 18 i B
E48 /G SSTable 44, W E4E /S BO{EE 5 SSTableWriter B A ¥ SSTable {4,

boclean major =cfs. isCompleteSSTables (sstables);

long startTime = System.currentTimeMillis ();
long totalkeysWritten =0;

int expectedBloomFilterSize = Math.max (DatabaseDescriptor.getIndexInterval (),
{int )SSTableReader.getApproximateKeyCount (sstables));

SSTableWriter writer;
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CompactionIterator ¢l =new CompactionlIterator (cfs, sstables, gcBefore, major);
//retain a handle so we can call close()

Iterator < AbstractCompactedRow > nni = new FilterIterator (ci, PredicateU-
tils.notNullPredicate());

executor. beginCompaction(cfs, ci);

try
{
if (!nni.hasNext ())

{

cfs.markCompacted (sstables);
return 0;

String newFilename = new File (cfs.getTempSSTablePath (compactionFileLoca-
tion)).getAbsolutePath{);

writer = new SSTableWriter {(newFilename, expectedBlocomFilterSize, cfs.meta-
data, cfs.partitioner);

while (nni.hasNext())

{

AbstractCompactedRow row =nni.next ();
Lry
{
writer. append (row);
}
catch (IOException ex)
{
writer. abort();

/7 rethrow the exception so that caller knows compaction failed.
throw ex;

}
totalkeysWritten ++ ;

}
finally
{

ci.closel();

}

FEESHEG TS, Cassandra &R HEEHFHAEME ZMERME, {HETESIH SSTable
LS, MIPREAERIE RA EHTT EE ST EMERAY Key RIFE T B ELT Y SSTable
AR A &7,

FH4b, #£0.7 ZHiH Cassandra fRAH, ANRFE— Key TR FEIER K, FLAMTE
KEHHNFERBEFIATEESOE, MRXEEESTAFRRTE, ISHBRFERSE
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[ R o
fE£ Cassandra 0.7 2, Cassandra 7ERC B 3CHF RN T 40T — AL ELEIN :

#Size limit for rows being compacted in memory. Larger rows will spill
# over to disk and use a slower two-pass compaction process. A message
#will be logged specifying the row key.
in_memory_compaction_limit_in_mb: 64

UNSR Cassandra TEHAT FE 48 BT, RBFE IR/ T in_memory _compaction_
limit_in_mb AYPR I, 4%k A org. apache. cassandra. io. LazilyCompactedRow & #E4T 48, MM
BT HFEA R AR,

3) WRICEARESESTEEN SSTable X4, HHEELEMN M MBEANTF+F, BHBRE
T E AT Z ColumnFamily #E1T8YE 45424

SSTableReader ssTable =writer. closeAndOpenReader (getMaxDataAge (sstables));
cfs.replaceCompactedSSTables (sstables, Arrays.asList (ssTable));
submitMinorIfNeeded (cfs);

Cassandra 7 | B B 4 FE 4R 5€ 56 19 SSTable U R IAE W MR M . I BA H G Z T
MRE LIRS, TRIEECMH LT T — 1M 45ie, ARAEMAMRS| A (phantomReference) [A
Flrp, GfE JVM BURONFERT, FRRAT EIE RO BRARAE .

R UNAE Cassandra {5812 R & A 4% FE 48 SC 52 1Y SSTable U4 ER, AB-AHF7E T K Cassan-
dra J3 S A9 RHEPIT MIBRIRAE

9.4 #E$p Cassandra HHYEIE

F T ARIERIERY—B ik, Cassandra iR 4L T PIFR /MY E QR B A T4k~ Cassandra /o
MIBE, BA1E: BB A A — B R IR . X P 4R HE 45 R 4E /£ Cassandra
thERTEE: HEIP T, MERSEHEARTFIME

9.4.1 HIEBEEYS

B F Cassandra 22 5f 7 iR 55 2% Z B HR S TEZE (L, LEANF F AT sUmA L IHB Y 5GB
B, R AEAEVE, B4 B E Cassandra IR 585 Y SSTable X4 H{RFF T AW
Tz EREIE

E T RIS T E SR, Cassandra ¥R 4% B C & B © #9 SSTable 3C44, ¥ AJE T4 A
AY%HE M\ SSTable FR i ER o

E(HHAXATIRE, TR RN F a4

sh $ CASSANDRA_HOME /pbin/hodetool -h [hostname] -p [jmxport] cleanup [keyspace]

WSEFEE T Keyspace, 4§ RXX 4 Keyspace PUATEIRITE R4, MR BEFH I E, HXt
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FiF 4 ) Keyspace thATRUHEI B ESS -

9.4.2 HiB—BUMIGEYE

BT Cassandra 88¥ F HIBHBRFIETIR, ARESHAS NN LZEBHEA—BHINN L.
N T BGIX AR, Cassandra JRAE T 8E—BHRRIELS, ER A& NEET AP
%, FI AR E R B R AE, (8% R B AYRHE S HAl Y R — 2
EERXATIARE, ATRAEAIN T a4

sh $ CASSANDRA_HOME /bin/nodetool -h [hostname] -p [jmxport] repair [keyspace]
[column family name]

9.5 ZAEE/INGE

AT WIER E A FIYH® T Cassandra FIBEREZVLE], HUFH@ T anfi @ 3 B B Sk
2 AT i B 48 |

PEff# Cassandra BB EZE VLA F THBESE MW ELS KRS, FTINE M A Cassan-
dra, [R) A AT LARE Aok 45040 07 28 PR 48 AR 8 — B AL IR FE 40 Sk 4k Cassandra R HIEER .
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ZESE O irp, FRAIT A% T Cassandra FIEIRELAVLN, A TR F#% Cassandra 24040 f5 3
i, (R T MPEEER R 3, LAJHE Cassandra J3 SIS F2 HOR PG BPEELRTR, BUATHPLEERIE,

10. 1 Cassandra B34

£ Linux 240 (Windows RES5HEML) F, ATEBRL Java BITHHEMERSH
(JAVA_HOME) Bp#]J5 3} Cassandra, J5 3l Cassandra fyay&#1F :

sh CASSANDRA_HOME /bin/cassandra

H.rp CASSANDRA_HOME J& Cassandra A 1TEIERG 2P LEEHNM T,
BT 34T CASSANDRA_HOME/bin/cassandra JHI A= 35 ¥ & 4 T A+ 434, 0 LS 2R
%, Wr] L AT a2 B %A ) — B IR E

sh-x CASSANDRA_HOME /bin/cassandra

TEPAT sh A BEIMASE x, B8R shell HASUTHE—E4E, TTHEAMBINT .

aaron@ ubuntu: ~ /cassandra $ sh-x bin/cassandra
+[x=x]

+dirname bin/cassandra

+ [-r /usr/share/cassandra/cassandra.in.sh ]

+ [ -r /usr/local /share/cassandra/cassandra. in. sh )
+[-r /opt /cassandra/cassandra. in.sh ]

+ [ -r /home /aaron/.cassandra. in. sh ]

+ [ -r bin/cassandra. in.sh ]

+. bin/cassandra. in. sh

+ [ X=X ]

+dirname bin/cassandra

+ CASSANDRA_HOME =bin/...

+[x=x]

+ CASSANDRA_CONF =bin/... /conf
+cassandra_bin=bin/... /build/classes

+CLASSPATH =bin/... /conf:bin/... /build/classes

+ CLASSPATH = bin/ .../ conf: bin/ .../ build/ classes: bin/ .../ 1lib/ antlr
-3.1.3.3jar

7 CASSANDRA_HOME/bin/cassandra A< , ITFRIFRINT .

1) Bt ® Cassandra T4 # 1) JAR £,
CASSANDRA_HOME/bin/cassandra fH{A<~ 1 ) SCELZHUNT -

if [ "x SCASSANDRA_INCLUDE" ="x" ]; then

# Locations (in order) to use when searching for an include file.

for include in /usr/share/cassandra/cassandra. in.sh \
/usr /local /share /cassandra /cassandra. in.sh \
/opt /cassandra /cassandra. in.sh \
~ /.cassandra. in.sh \
'dirname $0'/cassandra. in.sh; do

if [-r $include ]; then
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. Sinclude
break
fi
docne
# ...otherwise, source the specified include.
elif [-r $CASSANDRA_INCLUDE ]; then
. $ CASSANDRA_INCLUDE
fi

#5147 CASSANDRA_HOME/bin H F I 5 — shell BZ< cassandra. in. sh, 7EX 74

v, KEECE R CASSANDRA_HOME/Lib/ H # F 1 JAR 41, cassandra. in. sh JA< Y 5CH0 2 48
T

if [ "x S CASSANDRA_HCOME" = "x" ]: then
CASSANDRA_HOME ='dirname $0'/...
fi

if [ "x SCASSANDRA_CONF" ="x" ]; then
CASSANDRA_CONF = $ CASSANDRA_HOME /conf
fi

cassandra_bin = $§ CASSANDRA_HOME /build/classes
CLASSPATH = $ CASSANDRA_CONF: $ cassandra_bin

for jar in $ CASSANDRA_HOME/lib/ * . jar; do
CLASSPATH = $ CLASSPATH: $ jar
done

2) BB Java iB4TERHE,
CASSANDRA_HOME/bin/cassandra {2 sh fysc Bl Z 0T .

# Use JAVA_HOME if set, otherwise look for java in PATH
if [ -x $JAVA_HOME/bin/java ]; then
JAVA = $ JAVA_HOME /bin/java
else
JAVA ='which java'
fi

Cassandra 4§ I\ REGERYIABEAE it JAVA_HOME 1 348 Java B2 478812, MRBAR], ¥
MARG R F Ko

3) /A3l Cassandra #£18, HIEEHRHZE
B4, 231517 CASSANDRA_HOME/ conf/ cassandra-env. sh {7,

if [-£f " $CASSANDRA_CONF /cassandra-env.sh" ]; then
. " $CASSANDRA_CONF /cassandra-env.sh"
fi
7E CASSANDRA_HOME/ conf/ cassandra-env. sh fiZAd | ¥ B it E |3 3 Cassandra i {di
HAMRAGFERAD, BRI IRSSHTFR—¥,
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calculate_heap_size()
{
case " 'uname'" in
Linux)
system_memory_in_mb ='free-m | awk'/Mem:/ {print $2}'
MAX_HEAP_STIZE= § ((system_memory_in_mb /2))M
return 0
FreeBSD)
system_memory_in_bytes ='sysctl hw.physmem | awk'{print $2}"
MAX_HEAP_SIZE = $ ((system_memory_in_bytes /1024 /}024 S2))IM
return 0 ’

* ) :
MAX_HEAP SIZE=1024M
return 1l

esac
}

# MAX_HEAP_STIZE = "4G"

if [ "x sMAX_HEAP_SIZE" ="x" ]; then
calculate_heap_size
fi

R FIBTT Java N ATRFH JVM 28,

# Specifies the default port over which Cassandra will be available for
# JMX connections.
JMX__PORT = "8080"

# Here we create the arguments that will get passed to the jvm when:
# starting cassandra.

#f enable assertions. disabling this in production will give a modest
ft performance benefit (around 5% ).
JVM_OPTS =" $ JVM_OPTS-ea”

# enable thread priorities, primarily so we can give periodic tasks

#a lower priority to avoid interfering with client workload

JVM_OPTS =" $ JVM_OPTS-XX: + UseThreadPriorities”

# allows lowering thread priority without being root. see

# http:// tech.stolsvik.com/ 2010/ 01/ 1linux- java- thread- priorities-
workaround. html

JVM_OPTS = " $ JVM_OPTS-XX:ThreadPriorityPolicy =42"

# min and max heap sizes should be set to the same value to avoid

# stop-the-world GC pauses during resize, and so that we can lock the
# heap in memory on startup to prevent any of it from being swapped

# out.

JVM_OPTS =" S JVM_OPTS-Xms S MAX_HEAP_SIZE"

JVM_OPTS =" $ JVM_OPTS-Xmx $ MAX_HEAP_SIZE"

JVM_OPTS =" $ JVM_OPTS-XX: + HeapDumpOnOutOfMemoryError™"
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if [ "'uname'" = "Linux" ] ; then
#f reduce the per-thread stack size to minimize the impact of Thrift
f thread-per-client. (Best practice is for client connections to
# be pooled anyway.) Only do so on Linux where it is known to be
# supported.
JVM_OPTS =" SJVM_OPTS-Xss128k"
fi

# GC tuning cptions.

JVM_OPTS = " $ JVM_OPTS-XX: + UseParNewGC"

JVM_OPTS =" SJVM_OPTS-XX: + UseConcMarkSweepGC"

JVM_OPTS = " SJVM_QPTS-XX: +CMSParallelRemarkEnabled"
JVM_OPTS = " $ JVM_OPTS-XX:SurvivorRatio=8"

JVM_OPTS = " $ JVM_OPTS-XX :MaxTenuringThreshold =1"

JVM_OPTS =" $ JVM_OPTS-XX:CMSInitiatingOccupancyFraction =75"
JVM_OPTS = " S JVM_OPTS-XX: +UseCMSInitiatingOccupancyOnly"

# jmx: metrics and administration interface

JVM_OPTS =" $ JVM_OPTS-Dcom. sun. management . jmxremote.port = $ JMX_PORT"
JVM_OPTS = " $ JVM_OPTS~Dcom. sun. management . jmxremote. ssl = false"

JVM_OPTS = " $ JVM_OPTS-Dcom. sun. management . jmxremote. authenticate = false"

PLERIVM 28 RE4E T XM, GC, AFXR/N, KENEREFEE. HFHTTLIS%
JVM Z33CH,

)5, 1F CASSANDRA _HOME/ conf/cassandra-env. sh {7 fp 35 & H & /Y3z 17 B & 304
(logdj) . BRFFZEITHM A2 (Main Class), 3f)3 5h Cassandra ##78 , |

cassandra_parms =" -Dlogdj.configuration = log4j —Server.properties'-'-

classname = "org.apache. cassandra. thrift.CassandraDaemon"
exec S$SJAVA $JVM_OPTS $cassandra_parms-cp $CLASSPATH $props $class <& - &

LA E 3 A5, Cassandra BLSERL T Ir B M BERCE, HH#EAT B3R,

10. 2 Casséndra BIhinig

F10.1 F5PE AT #F|, Cassandra BR1IA A 28K org. apache. cassandra. thrift. Cassandra
Daemon, H: Main RE(AYSEILUNT -

String pidFile = System. getProperty ("cassandra-pidfile"};
try

{
setup();

if (pidFile ! =null)
{
new File (pidFile).deleteOnExit ();

}

if (System.getProperty ("cassandra-foreground") = =null)

{

System.out.close(};
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System.err.closel();

}

start{);
} catch (Throwable e)

{

String msg = "Exception encountered during startup.";
logger. error (msg, e);

/7try to warn user on stdout too, if we haven't already detached
System. out.println (msg);
e.printStackTrace();

System.exit (3);
}

KB FEZADIREREL: start F setup, start PRHUR B Thrift [R5, setup RN
FTAHEECE 3 /5 3 Cassandra B B AYFHRL TR

10.2.1 FRE logd

fEJa 3l Cassandra (24P, BEMHA S IEE T AR : - Dlogdj. configuration = logdj
— server. properties, Pf[l Cassandra <R #4519 logdj BLH 43T 1H1k o

10.2.2 XBRWECEXHIER

7E org. apache. cassandra. config. DatabaseDescriptor A #f A&#4& pRE P, S iEBEE X4,
SR G R B B U P BB — AN L B R TN 2R 2] DatabaseDescriptor 4% 7 Ak,
WNRAF AR A B AR Fe RFFTE, BRE R 343 .

public static void createAllDirectories () throws IOException
{
try {
if (conf.data_file_directories.length= =0)
{
throw new ConfigurationException ("At least one DataFileDirectory must
be specified");
}
for ( String dataFileDirectory : conf.data_file_directories )
FileUtils.createDirectory (dataFileDirectory);
if (conf.commitlog_directory = =null)
{
throw new ConfigurationException ("commitlog_directory must be speci-
fied");

FileUtils.createDirectory (conf.commitlog_directory);
1f (conf.saved_caches_directory = =null)

{
throw new ConfigurationException {("saved_caches_directory must be

specified");

}
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FileUtils.createDirectory (conf. saved_caches_directory);

}

catch (ConfigurationException ex) {
logger. error ("Fatal error: " + ex.getMessage());
System.err.println("Bad configuration; unable to start server");
System.exit (1);

}

MR FREGFK (System Table) F7E, M ERFEMFRERLEZPHE BHITRE,
HFNHEEBEARGE T, T RAIREMSH.

public static void checkHealth() throws ConfigurationException, IOException
{
Table table =null;
try
{
table =Table. open (Table. SYSTEM_TABLE);
}
catch (AssertionError err)
{
//this happens when a user switches from OPP to RP.
ConfigurationException ex = new ConfigurationException ("Could not read
system table. Did you change partitioners?");
ex. initCauselerr);
throw ex;

}

SortedSet <ByteBuffer > cols =new TreeSet <ByteBuffer > {(BytesType. instance);

cols.add (PARTITIONER);

cols.add (CLUSTERNAME} ;

QueryFilter filter =QueryFilter.getNamesFilter (decorate (LOCATION_KEY), new
QueryPath (STATUS_CF), cols);

ColumnFamily cf = table.getColumnFamilyStore (STATUS _CF) .getColumnFamily
(filter);

if {Cf = =null}
{
//this is either a brand new node (therewill beno files), or the partitio-
ner was changed from RP to OPP.
for (String path : DatabaseDescriptor.getAllDataFileLocationsForTable
("system"))
{
File[] dbContents =new File(path).listFiles (new FilenameFilter ()
{
public boolean accept (File dir, String name)
{
return name. endsWith(".db");
}
}); .
if (dbContents.length > 0}
throw new ConfigurationException ("Found system table files, but

they couldn't be loaded. Did you change the partitioner?");
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}

//no system files. this is a new node.
RowMutation rm =new RowMutation (Table.SYSTEM_TABLE, LOCATION_KEY);

cf =ColumnFamily. create (Table.SYSTEM_TABLE, SystemTable. STATUS_CF);
cf.addColumn (new Column (PARTITIONER, ByteBuffer.wrap(Database-
Descriptor. getPartitioner().getClass ().getName ().getBytes (UTF_8)), FBUtili-

ties.timestampMicros()));
cf.addColumn (new Column (CLUSTERNAME, ByteBuffer.wrap (DatabaseDescrip-

tor.getClusterName ().getBytes()), FBUtilities. tlmestampM1cros ())):
rm.add (cf); ‘ . .
rm.apply (};

return;

IColumn partitionerCol =cf.getColumn (PARTITIONER);
IColumn clusterCol =cf.getColumn (CLUSTERNAME) ;
assert partitionerCol ! =null;

assert clusterCol !=null;
if (!DatabaseDescriptor.getPartitioner().getClass ().getName ().equals (Byte-

BufferUtil.string(partitionerCol.value(), UTF_8)))
throw new ConfigurationException ("Detected partitioner mismatch! Did yvou

change the partitioner?");
String savedClusterName =ByteBufferUtil. string(clusterCol.value(), UTF_8);

if (!DatabaseDescriptor.getClusterName ().equals (savedClusterName))
throw new ConfigurationException("Saved cluster name " + savedCluster-

Name + " ! =configured name " + DatabaseDescriptor.getClusterName ());
}

RS A &, Cassandra N R G R P G L BE L FF (Cluster Name) F43 X 8%
(Partitioner) , SRR XN GECE AP REHITHER, MREAA—2, HEUEEXH
HZEHETTHIREASRF, Cassandra RAF/E3,

Cassandra 0. 6. x B4, BahBHES MEE X452k Schema {£ 8, 1 Cassandra
0.7. x A+, fEahfIEHEARSNECE X mEEM AP B & & X Schema {5 2.,

10.2. 3 NIFEAENEIB L

B 56, Cassandra &ENLB—1 Keyspace FT 7E B9 $0H8 3O & F R 78048 S04 92, MIBR IS
BTHY . AR, B2 ShATROBEE E 48 304 .

public static void scrubDataDirectories (String table, String columnFamily)

{
for (Map.Entry < Descriptor, Set < Component > > sstableFiles : files (table,

columnFamily, true).entrySet ())

{
Descriptor desc =sstableFiles. getKey();

Set < Component > components =sstableFiles.getValue();

if (8STable.conditionalDelete (desc, components))
//was compacted or temporary: deleted.
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continue;

File dataFile =new File(desc. filenameFor (Component.DATA));

if (components.contains (Component.DATA) && dataFile. length() > 0)
//everything appears to be in order... moving on.
continue;

//missing the DATA file! all components are orphaned’
logger.warn ("Removing orphans for {}: {}", desc, components);
for (Component component : components)
{

try

{

FileUtils.deleteWithConfirm(desc. filenameFor (component));
}
catch {(IOException e)
{
throw new IQError (e);
}

}

/7 cleanup incomplete saved caches

Pattern tmpCacheFilePattern =Pattern.compile(table + " - " + columnFamily + " -
(Key |IRow)Cache. * \.tmp $ ");

File dir =new File (DatabaseDescriptor.getSavedCachesLocation());

if (dir.exists())
{
assert dir. isDirectory ();
for (File file : dir.listFiles())
if (tmpCacheFilePattern.matcher (file.getName()).matches())
if (!file.delete())
logger.warn("could not delete "+ file.getAbsolutePath());

}

BETF 3k, Cassandra JENNER T & H Keyspace H B ECHE 34, XA FEHEERL SSTable 3L {4
[ Filter 3044, &S| Index X4, MBEBABRREH, FWM_RESEL.

private ColumnFamilyStore (Table table, String columnFamilyName, IPartitioner
partitioner, int generation, CFMetaData metadata)
{
ssTables =new SSTableTracker (table. name, columnFamilyName);
Set <DecoratedKey > savedKeys = readSavedCache (DatabaseDescriptor.getSeri-
alizedKeyCachePath (table.name, columnFamilyName));
logger. info ("read " + savedKeys.size() + " from saved key cache");
List < SSTableReader > sstables =new ArrayList < SSTableReader > (};
for (Map.Entry < Descriptor, Set < Component > > sstableFiles : files (table.name,
columnFamilyName, false).entrySet ())
{
SSTableReader sstable;
try
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{

sstable = SSTableReader.open (sstableFiles.getKey (), sstableFiles.
getValue{), savedKeys, ssTables, metadata, this.partitioner);
}

catch (FileNotFoundException ex)
{
logger.error ( "Missing sstable component in " + sstableFiles + ";
skipped because of " + ex.getMessagel());
continue;
}
catch (IOException ex)
{

logger. error ("Corrupt sstable " + sstableFiles + "; skipped", ex);
continue;

}

sstables.add (sstable);
}
ssTables.add (sstables);

//create the private ColumnFamilyStores for the secondary column indexes

indexedColumns = new ConcurrentSkipListMap <ByteBuffer, ColumnFamilyStore >
{(getComparator());

for (ColumnDefinition info : metadata.column_metadata.values())

{

if (info. index_type ! =null)
addIndex({info);

10.2.4 BRHIE

Cassandra f3 ZhAT BB EZ4 08 3 1~3FT . BEHX Commitlog, HZEENE. M FZEME K IT
¥IE(ESE (Schema), FTHETHITF LT,

1) BEBX Commitlog, YRS BAHFFALE] SSTable 77 HIELIE -

public static void recover () throws IOException
{
String directory =DatabaseDescriptor.getCommitLogLocation();
File[] files =new File(directory).listFiles (new FilenameFilter ()
{

public boolean accept (File dir, String name)
{

return CommitLogSegment.possibleCommitLogFile (name ) && ! in-
stance.manages (name) ;
}
}):
if (files.length= =0)
{

logger. info ("No commitlog files found; skipping replay");
return;

}

Arrays.sort (files, new FileUtils.FileComparator());
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logger. info ("Replaying " +StringUtils. join(files, ", "));
recover (files);

for (File f : files)

{

FileUtils.delete ( CommitLogHeader.getHeaderPathFromSegmentPath
(f.getAbsolutePath())); //may not actually exist
if (lf.delete())
logger. error ("Unable to remove "+ £ + "; you should remove it manually
or next restart will replay it again (harmless, but time-consuming)");
}
logger. info ("Log replay complete");
}

2) RFPAEERIAN, WRIEE Column Family T #J SSTable By EF £, WIXFHIAAT
R =R 1E

public void checkaAllColumnFamilies () throws IOException
{
//perform estimates
for (final ColumnFamilyStore cfs : ColumnFamilyStore.all())
{
Runnable runnable = new Runnable ()
{
public void run ()
{
logger.debug ("Estimating compactions for " +cfs.columnFamily);
final Set <« List < SS'IjableReade:r > > buckets = getBuckets (conve-
rtSSTablesToPairs(cfs.getSSTables()), S0L * 1024L * 1024L);
updateEstimateFor (cfs, buckets);
}
¥;
executor. submit (runnable);

}

for (ColumnFamilyStore cfs : ColumnFamilyStore.all())

{
submitMinorIfNeeded (cfs);

}
}

3) MAZAERITEEELS, REFRFH|ETHEES SREF MRS —2

UUID currentMigration =DatabaseDescriptor.getDefsVersion()};
UUID lastMigration =Migration.getLastMigrationId();
if ((lastMigration ! =null) && (lastMigration.timestamp() > currentMigration.tim-

estamp()))

{
MigrationManager. applyMigrations {currentMigration, lastMigration);

}

10.2. 5 B&) Gossiper IR55
7 Cassandra SEFFAER, R ZEAES A0 1P Hbht F WUy g O 7] LATE B B 304 i
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TECE.

storage_port: 7000
listen_address: localhost

4R listen _address PE#EH 25, | Cassandra 3§ U5 W A<4/L hostname fi7J& iy 1P #udf .

TEW R4 Gossiper B2, JCH) 1L FailureDetector, $RJG#F Gossiper i Mff #| Failure-
Detector 41, 2§ FailureDetector X IR A 5 & L A BT, 4T Gossiper. convict #§ endPoint-
StateMap_H R S BT AR A (Not live) o [FBF )44k StorageLoadBalancer, ¥ Storage-
LoadBalancer L) IEndPointStateChangeSubscriber #) 7 =, {3 it #| Gossiper 7, {# 75 StorageLoad-
Balancer 2C{¥ onJoin, onLive 2314, |3 3hEMT{E S LoadDisseminator, llﬁﬂ‘imﬂ‘ﬁ Load {Z B &
JNE| Gossiper H, % J544 StorageService LA IEndPointStateChangeSubscriber f7F 2, i M £ Gossi-
per 1, {#i15 StorageService 2E1¥ onJoin, onLive 25354,

J38h Gossiper JR45HF, HeAMERERESCAE 0 sceds 15 ARG RS S50, I

Ja 27 BT 55 GossipTimerTask, FFIH%E ™ Gossiper A1 B 153 o

if (Boolean.valueOf (System.getProperty ("cassandra. load_ring_state", "true")))
{

logger_. info("Loading persisted ring state");

for (Map.Entry <Token, InetAddress > entry : SystemTable. loadTokens (). entry-
Set ())

{
tokenMetadata_.updateNormalToken (entry.getKey (), entry.getvValue());

Gossiper. instance. addSavedEndpoint (entry.getValue());

)
logger_. info ("Starting up server gossip");

//have to start the gossip service before we can see any info on other nodes. this

is necessary

// for bootstrap to get the load info it needs.

// (we won't be part of the storage ring though until we add a nodeld to our state,
below. )

Gossiper. instance.register (this);

Gossiper. instance. register (migrationManager);

Gossiper. instance. start (FBUtilities.getLocalAddress (), SystemTable. increment -

AndGetGeneration()); //needed for node-ring gathering.

10.2.6 HIKTEREFREiH(T Bootstrap 11

f£ Cassandra SE5¥, INRBHMRSH/AEMACHE WEFED, 7T LIRIT Bootstrap
Yo HTRYAR 55 %813 PhAT Bootstrap FAE W] LIER AR 5 4x A E EHBF Y — ﬁtﬁ“&#ﬁ'?ﬁlﬁ’k
B — N7 Token, I ELAENE M E A4 7 vh KB B IR 5558 BT L RO BAE o

Fii AR 5 25 B9 Token {H 7] LA HIBAERE X HFPIEE.
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initial_token:
MR A=, K Partitioner 713 IKTG
B IR 55 2% 3R Token ESRINF

public static Token getBootstrapToken (final TokenMetadata metadata, final Map <
InetAddress, Double > load) throws ICException, ConfigurationException

{
if (DatabaseDescriptor.getInitialToken() ! =null)

{

logger.debug ( " token manually specified as " + DatabaseDescrip-
tor.getInitialTecken());
Token token = StorageService.getPartitioner (). getTokenFactory (). from-

String (DatabaseDescriptor.getInitialToken()});
if (metadata.getEndpoint (token) ! =null)
throw new ConfigurationException ("Bootstraping to existing token " +
token + " is not allowed (decommission/removetoken the old node first). ");
return token;

}

return getBalancedToken (metadata, load);
}

N SR A5 E AT Bootstrap #24E, TWEM LU 3 514
1) BEF 3 auto_bootstrap ZE01% BN true,

auto_bootstrap: true

2) ZARF A Z AR A #1TT Bootstrap #:4E, X/ MEFRRERGFHMERGE R TN, MRE L
BE4T It Bootstrap $21F, {HEEERIHTT, R RGEMER.

3) AR AY seed ZEPARDEARIRSE .

2 L 3 4544, Cassandra 7£ f3 B B BT R(E AT Bootstrap $4E

10.2. 7 U507 Thrift ig O, 2t Thrift fRSS

TEAC B 3038 Cassandra Xf 4R 95 MWt i IP dtbik A1¥% 105 . 3 3 Cassandra 27 /7,
W 3 SR RAE Thrift RS o '
IR 55 W i 1P bkl Fidg O 5 a] DATERC B 3P #E17RCR .

rpc_address: localhost
rpc_port: 9160

NS rpe_address 3% FPEEH 25, M Cassandra Y Wi WT A< #/l hostname FffJE /Y 1P ik
10.3 ZARE/NG
AIESH AR T Cassandra FEANRBIRHEE, M43 T Bootstrap #EFE A S EL .

$5 ~ 10 TERLHEAR T 4 Cassandra FIERH TAEVLHIAFAR . M 11 ZTHLS, FRAT
Wit Cassandra 7ESEPRFFEE P IR M FH o
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A LS 2 FEPFEE T An{ay s Hb 7E B L (81 ] Cassandra, AT A7 AN{a] 7 Linux fil 55
2% gt A XAy Cassandra SETE, VRN REEC B SCM LA B An4a] 76 Az 7= 5 55 HR % Cassandra
HATHED

11.1 7F Linux SiERiEE 5{F A Cassandra £ &

fE Linux RGP IEH Cassandra JEHFIEH I E, ATEET - GRFHFLMITUNT 4 4
EPREPA] .
1) BLE JRE,
2) F# Cassandra A] 4T 3048
3) 1&ik Cassandra BT 314,
: 4) F‘ﬁ] Cassandra,,
THEIRNTHAE 3 & Linux ﬂﬁ%%‘#tﬁﬂ‘ﬁﬂﬁ%ﬁ@ Casmndra %ﬁfo
- BRI 3 Aﬂﬁ%%ﬁﬂ’?ﬁﬁﬁﬁﬂ? E 2
a OS Red Hat 5. 3 '
O RAM: 16GB
L CPU; Intel (R) Xeon (R) CPU 5110
3 8RS FENLZ (hostname) 4354 : hadoopl2 . hadoopl3 . hadoopld. i iy~
% (username) FffE& admin, RFAF S5 FAFZ B AT LAEAH PING 3 (MR EHKMN). &
4G, FESUN fIEW (http://www. java. com/en/download/manual. jsp) TFEAMEAA JRE: Linux
x64 (ISR 32 iR S58%, FILATF 2R Linux (self-extracting file) ), #RJS7E Cassandra F9E R F
AR N WA= A Cassandra A] P47 ; apauhe cassandra —0. 7. 0 - beta3 - bin. tar. gz,
THRETENR %25 HOME H3# (/home/admin) FHAT “Is —17 #r4, AILAGEIM LR

[admin@ hadoopl2 ~] $1ls -1
total 74264
-rw-rw-r ——1 admin admin 10786368 Nov 8 13:29 apache -cassandra-0.7.0 -betal -

bin.tar.gz _ _
-rw-rw-r —-—1 admin admin 20590332 Nov 8 18:34 jre -6u22 -linux -x64.bin

11.1.1 #c& JRE

MR_ETF3RHY jre —6u22 — linux — x64. bin SCAEAR R A AT PHATAUR, BrLAT S 24, jre -
6u22 - linux — x64. bin SC{FEAAR ,

[admin@ hadoopl2 ~ ) $chmod 777 jre -6u22 - linux - x64.bin

© EMihtA: hup://cassandra. apache. org/download/
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BAUSTEUHAT “ls -1 MrdBERER,

[admin@ hadoopl2 ~]$1ls -1

total 74264
-rw-rw-r --— 1 admin admin 10786368 Nov 8 13 :29 apache - cassandra -0.7.0 - beta3

-bin.tar.gz
- rwxrwxrwx 1 admin admin 20590332 Nov 8 18:34 jre -6u22 - li_nux -x64.bin

XRATLAFRE, jre —6u22 - linux — x64. bin XFHEZBAE T HATHRR ( - rwxrwxrwx) o
HAT jre —6u22 - linux — x64. bin X ERIENT .

[admin@ hadoopl2 ~]$./Jjre-6u22 -linux -x64.bin
RIEZER)E, FTLEEIZ T —MRIEREXFR (jrel. 6.0.22),

[admin@ hadoopl2 ~]51s -1

total 74268
-rw-rw-r -— 1 admin admin 10786368 Nov 8 13 :29 apache - cassandra -0.7.0 - beta3

-bin.tar.gz
drwxr - Xxr -x 8 admin admin 4096 Nov 10 21:22 jrel.6.0_22

- rwxrwxrwx 1 admin admin 20590332 Nov 8 18:34 jre -6u22 -linux -x64.bin

RIG I Java BT BEAE TR, #TFF ~ /. bashre 30§,

[admin@ hadoopl2 jrel.6.0_22]S$vi~/.bash_profile

{E bashre X JRFPEMINT N2 -

JAVA_HOME = /home /admin/jrel.6.0_22
export JAVA_HOME

PATH = $ JAVA_HOME /bin: $ PATH

export PATH

sl ZE, AT TSk R g A% E
. ~ /. bashrc
BTN E, AT AR A Java, HITRIRUNT

[admin@ hadoopl2 jrel.6.0_22] $ java -version

java version "1.6.0_22"

Java (TM) SE Runtime Environment (buildl1l.6.0_22 -bh04)

Java HotSpot (TM) 64 -Bit Server VM (build 17.1 -b03, mixed mode)

34, JRE SH R ESTET .

11.1.2 3= Cassandra GHTHE
B YEF5E X} apache — cassandra ~0. 7. 0 — beta3 — bin. tar. gz 34 #E4T/EE,
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[admin@ hadoopl2 ~] $ tar -xzf apache -cassandra-0.7.0 -beta3 -bin. tar.gz

fRESERG, R CHERES {4 apache — cassandra — 0. 7. 0 — beta3 7,

[admin@ hadoopl2 ~]151s =1

total 74272

drwXrwxr - x 7 admin admin 4096 Nov 11 10:20 apache - cassandra -0.7.0 -beta3

-rw-rw-r -— 1 admin admin 10786368 Nov 8 13 :29 apache - cassandra -0.7.0 -beta3
-bin.tar.gz

drwXr — Xr - x 8 admin admin 4096 Nov 10 21:22 jrel.6.0_22

- rwxrwXxrwx 1 admin admin 20590332 Nov 8 18:34 jre -6u22 - 1linux -x64.bin

iX#f, Cassandra A AT CHIERINT o

11.1.3 12K Cassandra figE W4
# A Z| Cassandra RYECE L H %,

cd /home/admin/apache -cassandra-0.7.0 -beta3 /conf

B BB BUEAT Cassandra R HE (logdj) MINIE.

[admin@ hadoopl2 conf] $vi log4]j - server.properties
WLTFHE

logdj.appender.R.File = /var/log/cassandra/system. log

Euchy

log4j.appender.R.File =/ home/ admin/ apache - cassandra - 0.7.0 - beta3/ sys-
tem. log

& )5, Cassandra 27 H <10 57 7E/home/admin/apache — cassandra — 0. 7. 0 - beta3/

system. log 7,
TR, B33 Cassandra FIFREEZH

[admin@ hadoopl2 conf] $vi cassandra -env. sh
HLUTAHE
# MAX_HEAP_SIZE = "4G"

(L]

MAX HEAP SIZE ="4G"

X4, Cassandra BERFEBITRIBMRM T LA H 4GB AT . HEE, X1TSEFTER
WAR 55 2R BISEFRAIFER/NRE . RIARF 2T ME AR AT RF 26B, XTSHHMARERXR
+2GB,
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)5, 1B Cassandra fiE1T2 4,

[admin@ hadoopl2 conf] $vi cassandra.yaml

BRI 2 TR

cluster_name: 'MyCluster'

FF R BT R INA LR EE B 3B SH

auto_bootstrap: true

&2 Cassandra $U4E BT

data_file_directories:
- /home /admin/apache - cassandra -0.7.0 -beta3 /data

{&¥% Cassandra commitlog BJZEfE{ B o

commitlog_directory: /home/admin/apache —cassandra-0.7.0 -beta3 /commitlog

{& % Cassandra Cache BZR{E R .

saved_caches_directory: /home/admin/ apache - cassandra -0.7.0 - beta3 / saved
_caches

B seed H &5,

seeds:
- hadoopl?2
- hadoopl3

Bl N AFRY T 2o

disk_access_mode: mmap_index_only

{Z 3 Cassandra SEF AR MW b hE o

listen_address:

&4 Cassandra S22 X%F 7 AR 55 Wa Wy H itk o

rpc_address:
&S 2 178 A AR B B[R] o
rpc_timeout_in_ms: 30000

X#, Cassandra HiZ{T2ERECE BET .
11. 1.4 [335) Cassandra
SERLA EEEE, AT LUE ) Cassandra T, HATLA T4 :
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[admin@ hadoopl2 ~] $sh ~ /apache -cassandra -0.7.0 -beta3 /bin/Cassandra

PATZGAE, SEINTES, XREAEBIMIT .

[admin@ hadoopl2 ~]1$ INFO 11:28:21,233 Heap size: 4286251008 /4286251008
INFO 11:28:21,251 JNA not found. Native methods will be disabled.

INFO 11:28:21,263

Loading settings from file:/ home/ admin/ apache - cassandra -

0.7.0 -betal3 /conf /cassandra.yaml

INFOQ 11 :28:21 ,440
INFO 11 :28:21,537
-0.7.0 -beta3 /commit
INFO 11:28:21,611
INFO 11:28:21,615
INFO 11:28:21,617
INFO 11:28:21,618
INFO 11:28:21,620
INFO 11:28:21 ,623

DiskAccessMode is standard, indexAccessMode is mmap

Creating new commitlog segment /home/admin/apache - cassandra
log/CommitLog -1289446101537. log

read 0 from saved key cache

read 0 from saved key cache

read 0 from saved key cache

read 0 from saved key cache

read 0 from saved key cache

loading row cache for LocationInfo of system

INFO 11:28:21,624 completed loading (1 ms; 0 keys) row cache for LocationInfo

of system
INFO 11:28:21,625
INFO 11:28:21,625
of system
INFO 11:28:21 ,626
INFO 11:28:21,626
tem
INFO 11:28:21,629
INFO 11:28:21,630
INFO 11:28:21,630
INFO 11:28:21,631
tem
INFO 11:28:21,669
INFO 11:28:21,670
org.apache. cassandra.
INFO 11:28:21,674
INFO 11:28:21,700
be snapshotted.
INFO 11:28:21,705
INFO 11 :28:21,706
INFO 11:28:21,716
INFO 11:28:21,718
INFO 11:28:21,728

loading row cache for HintsColumnFamily of system
completed loading (0 ms; 0 keys) row cache for HintsColumnFamily

loading row cache for Migrations of system
completed lcading (0 ms; 0 keys) row cache for Migrations of sys-

loading row cache for Schema of system

completed loading (1 ms; 0 keys) row cache for Schema of system
loading row cache for IndexInfo of system

completed lecading (1 ms; 0 keys)} row cache for IndexInfo of sys-

Couldn 't detect any schema definitions in local storage.

Found table data in data directories. Consider using JMX to call
service. StorageService. loadSchemaFromYaml ().

No commitlog files found; skipping replay

Upgrading to 0.7. Purging hints if there are any. 0ld hints will

Cassandra version: 0.7.0 -beta3

Thrift API version: 19.4.0

Loading persisted ring state

Starting up server gossip

switching in a fresh Memtable for LocationInfo at CommitLogCon-

text (file ='/home/ admin/ apache - cassandra -0.7.0 - beta3 / commitlog/ CommitLog -
1289446101537.1log ', position =700}
INFO 11:28:21,729 Enqueuing flush of Memtable - LocationInfo @ 1930362236 (224

bytes, 4 operations)
INFO 11:28:21,730

Writing Memtable - LocationInfo@ 1930362236 (224 bytes, 4 opera-
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tions)

INFO 11:28:21,921 Completed flushing / home/ admin/ apache - cassandra -0.7.0 - be-
tald /data/system/LocationInfo-e -1 -Data.db

INFO 11:28:21,984 This node will not auto bootstrap because it is configured to be
a seed node.

WARN 11:28:21,998 Generated random token 116791188121120886117513664065968576037. Ran-
dom tokens will result in an unbalanced ring; see http://wiki.apache.org/cassandra/Oper-
ations

INFO 11:28:21,999 switching in a fresh Memtable for LocationInfo at CommitLogCon-
text (file ="'/ home/ admin/ apache - cassandra -0.7.0 - beta3 / commitlog/ CommitLog -
1289446101537.1log ', position =848)

INFO 11 :28:22 ,000 Enqueuing flush of Memtable - LocationInfo®@ B36293175 (36 bytes,
1 operations)

INFO 11:28:22,001 Writing Memtable - LocationInfo@ 836293175 (36 bytes, 1 opera-
tions)

INFO 11 :28:22 ,120 Completed flushing /home/admin/ apache - cassandra -0.7.0 - be-
ta3 /data/system/LocationInfo -e -2 -Data.db

INFO 11:28:22,125 Will not load MX4J, mx4dj - tools. jar is not in the classpath

INFO 11:28: 22, 163 Binding thrift service to hadoopl2.hst.ali.dw.alidc.net/
172.16.197.112:9160

INFO 11:28:22,166 Using TFramedTransport with a max frame size of 15728640 bytes.

IFER] LAl AT Cassandra $24LH 1548 T A B EFRZITH

(admin@ hadoopl2 ~ ] $sh ~ /apache - cassandra -0.7.0 -beta3 /bin/ nodetool -h ha-
doopl2 -p 8080 ring
Address Status State Load Token
172.16.197.112 Up Normal 10.27 KB 116791188121120886117513664065968576037

ATLAEE, HAREPRA—GRF4H. T—%, BREIMTHE A Cassandra ET¥,
B, R EmKER, LB hadoopl3 Fll hadoopl4 X W G HlAF, #AJ5, 7£ hadoopl3
XA RS A% EATLA R 454 J5 30 Cassandra HEE

[admin@ hadoopl3 ~ ] $ sh apache -cassandra -0.7.0 -beta3 /bin/cassandra

F BG4 15 8 555 — & Cassandra 3 304 LA AL, K HINT -

[admin@ hadoopl3 ~] $ INFO 14:29:44,163 Heap size: 4286251008 /4286251008

INFO 14:29: 45, 361 Binding thrift service tec hadoopl3.hst.ali.dw.alidc.net/
172.16.197.113:9160

INFO 14 :29:45,362 InetAddress /172.16.197.112 is now UP

INFO 14:29:45,362 Started hinted handoff for endpeint /172.16.197.112

INFO 14 :29:45,365 Finished hinted handoff of 0 rows to endpoint /172.16.197.112

LI

ALUAS, E/R33h5 & Cassandra [R5 a7 ROMHE, RPE| T — S Cassandra IR 55 4 :
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InetAddress / 172. 16. 197. 112 is now UP,
Pl T Cassandra 2t 545 T RAFHRBFRZEITH I .
[admin@ hadoopl2 conf] $sh ~ / apache - cassandra -0.7.0 -beta3 /bin/ nedetocl -h ha-
doopl2 -p 8080 ring

Address Status State Load Token
116791188121120886117513664065968576037

172.16.197.113 Up Normal 10.27 KB 76532511552026171774714881963084655022
172.16.197.112 Up Normal 15.24 KB 116791188121120886117513664065968576037

BAEAT LA F, Cassandra SEHFPE AT W EMFATERMIRS T .
EXEEFLSERL T 1€ Linux 8% 5 Cassandra SEFERYFE 2L,

11.2 Cassandra i=Z{TEC B INEE

Cassandra 0. 7. x W filf G 1312 17 BC B 5076 Bd B {4 cassandra. yaml H3#E57HCE .

YAML f2FK&: YAML Ain 't Markup Language ( YAML H A RBFRICIET ), Il Cassan-
dra 0.7 Z 1 B9 A4 B o A e B S0 #a =00 XML, R FHRIEIES .

YAML B a2 og . aRFaMei 8, BB RBIEEFREMA. WREFET %
FLET YAMLIESMMTE S, TSSE X,

THEFMYFF Cassandra Y& NECETMIIEES & Lo

1. cluster_name

LA B WA T i Cassandra S3HEA 2 PR, 7E Cassandra SR, G—FRFAHFEHLTIR
HHN IR 2R IR ZFRA—E, W 2457 Cassandra JR 5585 LM AZERF o
FA P BT Ll Thrift AP 2K Cassandra SEFFAYZ FR, IO PN string describe_cluster_

name()
2. initial_token

Cassandra IR 55 #5900 454k Token {8, XMEfUFR T Cassandra fIR 75 487 — 2014 s 7 [B 35
SRl T AL

24 Cassandra 55— 3 Zh O BHE, SMRBCE PR, WREZS, KEYLAE K~
Token {H, HNF Cassandra N EHE—IKIE 3, HMNFRERG R EEEGX Token {H,

BePEA1E (1) Token {H B9 H BB R IF - F 2 4 R B N R Z H o

WMEARHE AR A, LUK X M€ 8 %45, Cassandra ¥ B 34 li—4~ Bl L
i) Token {f, XMEFPREAERINZLIE, Mol ARIEBIE o mAaE, REEMNG i

© 8 hup://www. yaml. org/spec/1. 2/spec. html,
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%E'ﬁ]%% Token {H

3. auto_bootstrap

HB—WRsh R, BERETEMA Cassandra SEHE I M HAth AR 55-4% 2K BUS T 74 Ik 55 2%
EIE . R 2MAT Cassandra IR 55 28 A 7E seed BC B BETIH, HHEF KRN, M Cas-
sandra £ P 19 A Rk 55 2% IR BUR T 4= IR 55 2% RO B8 o

FESERE R, RATEHEFMAERPAIRSZRAEY B SR B R, BT LAAT LA
XA R E N true,

4. hinted_handoff_enabled

JETETF I3 24517 Cassandra IR 4525 A9 HINT #24E,

WSRFF R ZIIRE, Cassandra i 958546 G177 K25 25 B B R R A9 HoAth Cassandra IR 55 4 BY &Y
W, FERFRUNRSB/IREE, FHEFAOBIERELIREMIRS TR

FESEPRBOA IR, R ERR, SR AEE R, IF B EBIE N — B0k
AR EEAELT, TE RS EZFIERN false, XA FI—E R 5 AR
FARMPE R RGN TR, BREA T HINT 3hiiE, Cassandra $ERFIE 275 HAh 1 HLH S 1& 2X
ZRAEHE, ik{EE (Read Repair),

WRBIEN —SERAE W TEA, MERDOK XA ETEE R true,

5. authenticator

KriEfd il Cassandra Y P BB G, XELZENERS X,

Cassandra F1 ¢ LY — RIUIGIEH P ROERES, 7T LUESERITANT .

O org. apache. cassandra. auth. AllowAllAuthenticator, FBAFTH AP ERZE AR,

O org. apache. cassandra. auth. SimpleAuthenticator, % 8 & 5 (9 A P 1 %) R ) 28 19 #R 1E

passwd. properties L4 HRE X,

TE#EFT Cassandra EFENMA 2 E R 8 S AR, LRI, 77 LURHZE 8
A org. apache. cassandra. auth. AllowAllAuthenticator, XFEFERH T L2 INIETIHE

{B R NSRS Cassandra EFEIE R 24N AR AT, B AEREBIT R L2 NIED
fiE, MGi%ETNIZ T A org. apache. cassandra. auth. SimpleAuthenticator, 3 F.7E passwd. properties
S RE SCAT LA Cassandra SEBE I PRI P 2 FIESES, B Af .

6. authority

IRUEZ P T A RER — ColumnFamily fYALFR, XR%2NIERS 26,
Cassandra " X T —RFIEIEA R AIREE, AT RLEFERITIN

Q org. apache. cassandra. auth. AllowAllAuthority, FERAETHE A P B2 A B0HUR o

Q org. apache. cassandra. auth. SimpleAuthority, 3% 8] & ¥ i B P 1 X3 5 i AL PR #f 7E ac-
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cess. properties 3 14:-P g X,

FEE4T Cassandra SEFEIR B R4 B S\, RfEHEER, 77 LLR S8 R
%7 org. apache. cassandra. auth. AllowAllAuthority, XFEBEEH T & 2 IAIEINEE.

{HZ ALK Cassandra SEREVE B BB A L7468, a2 AT R L2 AIEY
fie, BZET % B4 org. apache. cassandra. auth. SimpleAuthority, J¥ H 7E access. properties 3
{4 72 LAY Cassandra ZEHE A TP A9ELR .

7 E . authenticator = authority ;2 A K $) ¢, authenticator & T AL#Ff 2L A F 3% 19] Cas-
sandra £8f, W authority & 3L T /U — A0 F i5 B AR 2 Keyspace #= ColumnFamily

7. partitioner

Cassandra &R P WA ST K AYAME o [Fl—~ Cassandra $E3¥ 7 BB — 5 IR 55 4% = B IXAC
RE—F

Cassandra HE 3 1 — RINEE I XA HEmE, o] ARSI

[ org. apache. cassandra. dht. RandomPartitioner

O org. apache. cassandra. dht. ByteOrderedPartitioner

[ org. apache. cassandra. dht. OrderPreservingPartitioner

Q) org. apache. cassandra. dht. CollatingOrderPreservingPartitioner

BRI KRN THENREESEANTLUZEE S EMNE,
8. data_file_directories

SSTable {4 FERE £ BIFEENL E o

XA AR B LEZAME, BMnRRS RGN, TRUEX LA E N
FEfi& SSTable {4 HI{ E o

F AP B 75 B4 data_file_directories, saved_caches_directory 1 commitlog_directory

WEEARARNESD, IHEEFTHRRAENER VOMES, B REKEEFNEE
HEEE

BEFELY Cassandra {88 B 7F 0 BCHE B HE 22 15 47 2 45 Cassandra S804 F, Eb N — 4S54 &%
BEFFfi MySQL A9 %548 304 Rl BT L 77fi# Cassandra RYEUHE S0, XEMAKES .

9. commitlog_directory

commitlog 3C {4 7ERE 8 P MFEENL B o

10. saved_caches_directory

bR R e AL P TR

11. commitlog_rotation_threshold_in_mb

fF—~ commitlog X{FRI K/, BT L EEEASRINELR
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12. commitlog_sync

2% commitlog B3, AT LABEREAIIANT .

Q periodic, JEHiCF commitlog, 48— KA G E AR HEIE commitlog,

Q batch, #tIEiCF commitlog, 45— BT (8] P &R A9 T Bt Bt — K PR 1E commitlog,

EAE =S, AT LA R A batch fTE I8 7 commitlog, 33X RE AT LR 7 A 48 /9 BUE
HAGE, HEABKIENTEHE, TRESH I commitlog AT E KR, XFHIWERE
LI, B2 Cassandra SEREFE LA HALA T S5 AT, T LA 3 B3R E VLHDRE X
&R WEARIRE o

13. commitlog_sync_period_in_ms

JEHiE 5% commitlog B, Kill %7 commitlog 44 B B ] 8] fg, X AN H 4 7E commitlog_
sync = periodic If A REIE . XS EEDE FH R G B AIE .

14. commitlog_sync_batch_window_in_ms

flEHLiC 5% commitlog B, HERIRERFRIRTRIE M. X A& KB 7E commitlog_syne =
batch B A4 GBi1% & .

EABERBEBA, —RHEHRS AL commitlog BIBMSME, RARIEE A
thelE, HEANRMAHIT, B 10ms,

15. seeds

Cassandra SR P R0 17 S bk,

XASEIA] LA B ZME, Bl Cassandra EREFH SFF4 54,

SERE P ETA BIIR &5 2R 7E B B AUBHE, #H5 S seed 7 A BEITIHS, MM ZKBUERAA X
B8, MBRRE—-GIRSHPITEN seed P 1, AFERSAIRTHEAR B SHINAERE, FAR
251047 Bootstrap fIERVE, BIICHE M AERE Y 17 55 A SRERAH R O 501 o

EA A PR E XN SEM R, B EFEROIAE, LIFTHESEH 30 8k
% 2514 Cassandra 23, IRAKHEF A 10 SR EHZ BB TE seed SR, 1ERTEAE
FEMF T R, TEEMAERYGEY D, MREHRILSME LR, AEEF seed ZEPHY
HLEE

16. disk_access_mode

Cassandra ifj[i] SSTable {45 ) Data 3C{4F0 Index SCAFEF, & 75 {5 1 HE 420 9 AR5 1) TEZ
o AILLEEMTMT
O aute, BEhEFESBERICMFRIIER, WREZ 64 MRS, WA mmap B, BN
standard J£ 5,
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Q mmap, ijj[a] SSTable 3C {4 H #Y Data 3C{4F1 Index SCA4-HF, #BR FI HE 300 PI 77 B 5T A9 T
o FRARFEFE 64 AL RS
Q mmap_index_only, i/j[a] SSTable 3047 iy Index STHFRY, R A HE 3L A FF R G B9 TE K
BR R 55 280 64 L R4
Q standard, 1)5[a] SSTable 3L {4 ) Data 3C44-H1 Index SCFRT, #RA R A B2 3L I FF BT A9
o
{55 FH 2 8L P A B T RO TE KD IR SC A RE S N bR X U e B B BE, (B & LLHAE BT
HRIAFERN RO . BT AERIE LR AT KNS O R/ R FESE R X HF R TR 1E
HFEEIREE, AT LA Al mmap_index_only RJEZ, fRIERFIMEKMA, R XAZEFHA
Kat iy RN FF=EE] .

17. concurrent_reads

H A BER AR FREL,
XA I B 188K, Cassandra %E:L.ﬁﬁﬂi‘%f‘ﬁﬁif_ﬂdﬁﬁﬁﬁ%ﬁﬁﬂtﬁgo
HEZFERIRE R . CPU ML x2, fRi% Cassandra IR 5525 2 8 #% /Y CPU, R4 7T LK I

RIEBHI SR E R 16,

18. concurrent_writes

HEE AMLEBE,

XA ET R G, Cassandra ZEHEFT '%/\ﬁ‘éﬂiiﬁ‘ AT LAE R LEBEEE

XS] IR RS —1 Cassandra EE%E‘J Cassandra ﬁﬁﬁ%%ﬁﬁ%ﬁﬁa — R,
AT LKA SRR R 32,

19. memtable_flush_writers

Memtable H )3 PE S AL RN A SSTable L 4Ky & &,
XA ETE AERIAB R BT, BRIABCE N data_file_directories F38 & B H KA ¥ o

20. sliced_buffer_size_in_kb

HEAT T BB BEBUER /ERT, 12X SSTable SR (E I RIRF K/,
XA ETE FERABC B BT .

21. storage_port

Cassandra EFFRF WG MFH/ZEHAELBEFH RO T XS EAELER T IA IR
F A P ARSI —E

22. listen_address

Cassandra BB P iR F A SR FHZ O AE L EFR0 Mk, MREBZ, HIRAERRSF 4
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HIPLAR 44 o

23. rpc_address

Cassandra IR 5525 31 FMEMLIR 5 AUsbht, IR =, BN ERRSSHEULES
24. rpc_port

Cassandra IR %5 285X SMEHEIR 5 3R O 5 . BIUGX NS EAERFE T RE 0 IR 5 8% h R
_'ﬁo

25. rpc_keepalive

Cassandra Jit 55 25 X/ ME LR 5% R E B ERARKER
XA REITAE FBABC B RIS,

26. thrift_framed_transport_size_in_mb

{& A3 Thrift Frame SR 4538 MEHE KN, MR ETH 0, WEEA Thrift Frame ZHEE,
XA~ BE{d FHBRIANBC B B A , 7 Cassandra 0. 7. x FERIAFF /S Frame IhEE,

27. thrift_max_message_length_in_mb

{1 A Thrift %38 AU BRI K{E.
XA BT E FBA B BRI AT

28. snapshot_before_compaction

Cassandra FEPUTEIR EGA#R1ERT, BB X Z L4819 SSTable STAF A IER IR (snap-

shot) o

XA BT A BCA R E B AT,
29. binary_memtable_throughput_in_mb

gt T ARIEHE, binary memtable R IFEAE K/,
XA EDT— i 5 7 Cassandra $EFFSE — K. #IIRILEHE R AMEA SR
XA~ fE A BRIABC B BP 7T .

30. column_index_size_in_Kkb

SSTable 3¢ {450 1) Data SC4XT L Column ZE5| BIEHE K /D6 FE. XAME#R/N, 7E Column
| IR BN A E SRR, ERSHEEZNANTFESHETE,
AN B BRABC LRI AT 6
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31. in_memory_compaction_limit_in_mb

7€ Cassandra $hATHABE EA BT, RIS Key X R A ECHE A9 KDt 1 in_memory_com-
paction_limit_in_mb BYFR &, R/ EL4E PRI PEITESS, S HIZHNF,
XA FABABC R BN RT . NSRALER B9 NAE LEE /D, AT LGE 2R X 12808/

32. rpc_timeout_in_ms

Cassandra IR 55 28 7EAL B AN SR AV A2, GNSR A — R AT R B B T rpe_time-
out_in_ms BYFRG], Rl R 75 SN E P .

Cassandra SETEAESTRRAOME AR, GRS E Ak, R 5 MILBR S, FE R
Cassandra [RF 2T A RKZHIEEFR T ELAM, TEEREENR B AFEITHMN, X3 FiX
MR, HELENAEREAM, AR, HH Y Cassandra SSBERE I 04
#r, LAREBEG PERE,

SR R SC 2 7 5 36 LR R SR B IR 55 RO R, 7T LASE 25X 4 5 508 R
30 000ms,,

33. endpoint_snitch

Cassandra ZE3¥ 7 W) 45 ) BEFE R W o

Cassandra FP3E X1 — RII M AYIEFER RE, AT LARFERIANT .
(1 org. apache. cassandra. locator. SimpleSnitch

01 org. apache. cassandra. locator. RackInferringSnitch

U org. apache. cassandra. locator. PropertyFileSnitch

AP R AN RRE S X LUSEE S EHHE.
34. dynamic_snitch

R RshASR Y SRR J3 BRI AT LA 2058 5 0 N 22 18 B 1T R
FUX A~ TR S 9 FA TN F -

0 dynamic_snitch_update_interval_in_ms

Q) dynamic_snitch_reset_interval _in_ms

O dynamic_snitch_badness_threshold

F1 dynamic_snitch A3 f{5 Bl LIS 5 BN S,

35. request_scheduler

BT VT R A BE - O S G o
Cassandra H5E LT — A M8 A EFER BE, W] LLEFRRYITANT
O org. apache. cassandra. scheduler. NoScheduler, [ % [ 35 3K 43 B¢ A9 i1 8 %% IF &F & 13
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Fo
O org. apache. cassandra. scheduler. RoundRobinScheduler, XA [A] Y Keyspace 43 B A [7] AY
HRHR
1EZFH P 910 F 3& 418 B RoundRobinScheduler,
— &, 2R Cassandra SERFICHFE N — Pl IR SF R BB B =M, WAaEH
org, apache. cassandra. scheduler. NoScheduler Bl 7], {#i ] RoundRobinScheduler $ <48 A4S [F] #Y
AP ST AR R

36. index_interval

SSTable SC{4: 5 % Index SCHERT R PIAE R B BB A /NE G, XAMER/D, EHNFERS
e ) AH 7 (L 0 U SRR R, (ER AN HEE 2RI, '
XA ETUE FERA B BN AT, ARALESE AR LD, TTRLE M A S 50N,

37. Keyspaces

%E X Keyspace HyJa 1. @IEUTF IR

1) name: & X Keyspace [ F5,

2) replica_placement_strategy: & X EIEAY A KBG, Al EMTHMT

Q) org. apache. cassandra. locator. SimpleStrategy

L1 org. apache. cassandra. locator. OldNetworkTopologyStrategy

Q1 org. apache. cassandra. locator. NetworkTopologyStrategy

"~ Q1 org. apache. cassandra. locator. LocalStrategy

MBEE A& REEH KRR E B AT LIZH 5 S BERAE

3) replication_factor; 5 X EEMIHF 8.

4) column_families: 5 % ColumnFamily )&,

5) column_type: & X ColumnFamily f928%), 0] L% & & Super 8%, # Standard, IR
8, A Standard 287,

6) compare_with: Column ZFRAJHERFF LN, RIERYTANT .

Q AsciiType

Q1 UTF8Type

Q) LexicalUUIDType

0 TimeUUIDType

O LongType

Q IntegerType

7) compare_subcolumns_with; SuperColumn F Y Column 2% % g% HE Fe £ 00| , W] 3% 39 101

/{1
QO AsciiType
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O UTF8Type

O LexicalUUIDType

O TimeUUIDType

O LongType

(1 IntegerType

8) rows_cached: row ZFFHI%EL, TTLIABEEEH AL,

9) Keys_cached: Key SZfFAV4E, T LA EE T,

10) row_cache_save_period_in_seconds: & ¥ ColumnFamily Hf]#F A 1t row & 1% AY I |4]
[B]f%, WRA0, KAFFAIL row ZIFINEE

11) key_cache_save_period_in_seconds: 5E 3 ColumnFamily 1§y 5 A 1k Key & 47 B i} (4]
[[F%, RN 0, XHFRFA Key BRFIhEE,

12) ge_grace_seconds: & X ColumnFamily H7 M\ B4 AR 1T 2 M B 2 I 1E BE 47 4 28 M Bk 59
BfialEl i, MRAEE, BRiIAh 10 X (864 000s),

13) memtable_flush_after_mins: 5F ¥ ColumnFamily 57 Memtable fz K A4 77/ (8] .

14) memtable_throughput_in_mb: & ¥ ColumnFamily f" Memtable I K ZEF R EHE KN,

15) memtable_operations _in_millions: 5 ${ ColumnFamily 7 Memtable &% X 2% 7 (1) ¥ 1
%8

16) min_compaction _threshold: %€ X ColumnFamily = $( 47 % #% & 48 69 £ /] SSTable 3¢
4%, |

17) max_compaction_threshold: i ¥ ColumnFamily " $4 47 % 4% 45 0y &% KX SSTable 3¢
4%,

18) default_validation_class: 5 ¥ ColumnFamily = BRIA R 58 {H 92 RYHL N, AT 25E Ay 301
/1

1 AsciiType

Q UTF8Type

[ LexicalUUIDType

0 TimeUUIDType

0 LongType

O IntegerType

19) column_metadata; X "R EG HIBHE.

20) name: JE XTHEHIT_HFETIAY Column ZFR,

21) validator_class: 5 ¥ ColumnFamily ¢ 3{H ISR , nl AT .

Q AsciiType

O UTF8Type

L LexicalUUIDType

O TimeUUIDType
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Q) LongType

Q) IntegerType

22) index_type: X _ZRTIMKE, BRISIFAVIETUN: KEYS, P75 z0RRKEUR
% Key &3,

11.3 Cassandra £ IZ{T4ETA

7E Cassandra 2B 78 bin BR T, BT —F 55 B P 484~ Cassandra 82 §£ A9 B
A, XUEMAMET Java BFWARWS, EEMANLE P, ¥4 A Cassandra
org. apache. cassandra. tools £, HJAHC3E 8,

fE Cassandra %% H 3R A bin HRTHAT “Is -1” W, EEHEHATEHR TG .

(admin@ hadoopl2 bin] $1ls =1

total 68

-rwxr —Xr -x 1 admin admin 5706 Oct 28 23 :31 cassandra

-rwxr - Xr -x 1 admin admin 2555 Oct 28 23 :31 cassandra. bat
-rwxXr -Xr -x 1 admin admin 1667 Oct 28 23 :31 cassandra -cli
-rwxr - Xr -xX 1 admin admin 1753 Oct 28 23 :31 cassandra -cli. bat
-rw-r --r — 1 admin admin 1504 Oct 28 23 :31 cassandra. in. sh
-rwxr -xr -x 1 admin admin 1839 Oct 28 23:31 clustertool

~-rwXr - Xr -X 1 admin admin 1663 Oct 28 23 :31 config - converter
-YWXYy -Xr -x 1 admin admin 1696 Oct 28 23:31 json2sstable
-rwxr -Xr -x 1 admin admin 2166 Oct 28 23:31 jsonZsstable. bat
-rwxr - Xr =X 1 admin admin 2145 Oct 28 23 :31 nodetool

-rwXr -xXr -x 1 admin admin 1867 Oct 28 23 :31 nodetool. bat
-rwxr - Xr -x 1 admin admin 1650 Oct 28 23 :31 schematool

—-YWwXr -Xr -x 1 admin admin 1697 Oct 28 23 :31 sstable2json
-rwWXYy -Xr -x 1 admin admin 2355 Oct 28 23:31 sstable2json. bat
-rwXr -Xr -x 1 admin admin 1780 Oct 28 23 :31 sstablekeys
—rwxr -xXr -x 1 admin admin 1175 Oct 28 23 :31 stop - server

FEF B A, PL. bat 45 BAIHIA Z Windows REAREA, 7EIE Windows R4 H,
J& Bl Cassandra {§ AR A< #9 4 cassandra, T7E Windows R4iH, JG 3l Cassandra {iff Fi iy fHI4<
cassandra. bat,

HEPENHARTIEEINT .

1) cassandra: f33fj Cassandra 7%,

2) cassandra - cli: J3 3 Cassandra B9 P ¥, AP W LUEE XA R P i B2 a2
AZ %] Cassandra H1, 8] DA Cassandra SEREFE, AR EFARBIESHE THN
B,

3) clustertool; #RHX Cassandra S+ i 37 F— 1 Keyspace B S5 8, 7EEANEHF
BATEEE R B ERE, MIPRAE— Column Family $(#&.
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4) config-converter; ¥4 Cassandra 0. 7 g4~ 2Z 7y i) XML #% = B0 B S04 7545 5% ymal #8319
ACE 3

5) json2sstable; K JSON & #% 5 A SSTable 1,

6) sstable2json: X SSTable H 945 iE HIFE - %k S Hi 2 JSON &5 =AY ¥ o

7) nodetool: #FH H & Cassandra IR 95 28 RIB F7REL, 377 LSS % AR 55 4% 2647 A0 5C A9
Ak

8) schematool: FiH Cassandra SEFFHAIR — IR FEHMNEC RSB (cassandra. ymal)
HHEEX—-BIRFHEHIMBERLERFE.

9) sstablekeys: K¢ &1 SSTable 7 flr 5 Ry 5B #F 5 ih & JSON #& =R E % o

10) stop —server: {#FI#5 R PID 3C{4, 5% 1EIEFEBETTHY Cassandra #EFE

B A W 4Er A< FN Cassandra iR 45 25 81 (5 A0 2 . IMX #E4T769, BRIAGRYE 05 2 8080,
X NBETAE cassandra - env. sh X4 BT .

JMX_PORT = "8080 "

HEP A PAT R E A B E1E B 7T LLZE logdj — tools. properties 3044 #E /TR B, 2R
WA B9 H &S B E B B B 4
11.3.1 EEFEHFHNEITER

75 Cassandra ¥ A ETT T UL {4 F A9 B 4% 24 nodetool,,

1. EEEHBENETRR

BERERTAWLRS SFERMRS, HENE 8RS [PEMBOBIEIN,

[admin@ dw - adwl apache - cassandra -0.6.5) $sh bin/nodetocol -h localhost -p
8080 ring
Address Status Load Range Ring
126692146432040178409928654073007590733
172.16.197.194Up 372.94 GB 29252733487478031053094602000287347581 |< — |

172.16.197.191Up 394.92 GB 60436098281240948191708687738065373765 | ~
172.16.197.193Up 294.11 GB 63689940583717811598708352333303827707 v |
172.16.197.195Up 157.12 GB 86500034489056205514172642798068926029 | ~
172.16.197.192Up 181.96 GB 126692146432040178409928654073007590733 |— > |

ZameH, -hAREBNOENERF, -pMERIMXHIRO, ring RRTFEIITIRAIEW
ZFR. HHAIERT, Address [UFRRFFAFA9 IP Huhk; Status AR E MRS 2 HIRE,
Up ASRIZR 588 TYEIE® , Down ARZRF BT EUIRE, TERGEHR X4 H;
Load {55 4576 B9 BUIE K /1N ; Range fRUFRIZ IR 55 288 66 FH Y Token {8; Ring fURIZIR
% #n FE— BUERG T A P BT AL AL

FESCPRAVEES o, N X AR B H R P BB ITIRE, BRIk %5 2%
ELEV, TRRIEEEFMWE,
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2. EFRFEPENMRESFHEITRE
A LB PR S5 AR 1B 1T R

[admin@ dw - adwl apache - cassandra -0.6.5) $sh bin/ nodetool - h localhost -p
8080 info '

60436098281240948191708687738065373765

Load :394.92 GB

Generation No : 1288631480

Uptime (seconds) : 987506

Heap Memory (MB) :1982.25 /5103.38

ZAP, -hAREFHFINEHK, -pRFIMX PO, info R EHATERLE
M. BB RERPEE T ZRS A MY Token {H; Load 1X 3% IR 5 #5754k 1O BUIE
K /N; Generation No {{FE1% IR 55 %8 A Gossiper JE {5 R RA S ; Uptime {XFEIZ IR & 2% 2 5
Je YA 8] < B2 ; Heap Memory X 1% IR 55 2% B 6 {# &9 W AE K /DA B & K 7] {8 A
18 -

EELFRA4E D, R ESEXMMERER LI ETHREHRRE, AGEREETEY.

3. &F ColumnFamily $11Ti23%
HEHRERERPENRS P ITAR ColumnFamily $147i85R .

[admin€@ dw - adwl apache - cassandra -0.6.5] $sh bin/nodetocl -h localhost -p
8080 cfstats
Keyspace: Keyspacel
Read Count: 5335050
Read Latency: 0.49735341955558054 ms.
Write Count: 173910921
Write Latency: 0.027932449417595807 ms.
Pending Tasks: 0
Column Family: Offer
SSTable count: 1
Space used (live): 346123443448
Space used (total): 346123443448
Memtable Columns Count: 0

Memtable Data Size: 0
Memtable Switch Count: 25937
Read Count: 2352

Read Latency: NaN ms.

Write Count: 76653867

Write Latency: NaN ms.
Pending Tasks: 0

Key cache: disabled
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Row cache: disabled

Compacted row minimum size: 220
Compacted row maximum size: 4091
Compacted row mean size: 1443

Column Family : Member

S8STable count: 9

Space used (live): 69036641996
Space used (total): 69036641996
Memtable Columns Count: 363401
Memtable Data Size: 17237438
Memtable Switch Count: 5345
Read Count: 267989

Read Latency: NaN ms.

Write Count: 37838657

Write Latency: NaN ms.

Pending Tasks: 0

Key cache capacity: 56399616
Key cache size: 114830

Key cache hit rate: NaN

Row cache capacity: 1000000
Row cache size: 56543

Row cache hit rate: NaN
Compacted row minimum size: 288
Compacted row maximum size: 6891
Compacted row mean size: 1169

i ed, -hRREBFBNEYVGE, -pARIMXMIH, cfstats RARTFEHATIRE

MZFR. MHMNERPTEE T ZRRFHBPEMEOBENICRELZE, §—1 ColumnFamily 3
BERATIRE, EEIATEFERSFATE], G — ColumnFamily {5 ARIKE, B AEFEMNF
¥uk[8], SSTable g9/N%%, FIBELERINFL, RowCache 5 KeyCache f1HIT %,

FESEPREYES P, EHET XM RERER YAETHRSFEMR S B EE, BUR

BB AR R R L 55 BF R o

4. &3 Cassandra HBETHITER(E

R BT PIRENIRS 45 D MR HITREIC R,

[admin@ dw - adwl apache - cassandra -0.6.5) $sh bin/ nodetool -h localhost -p
8080 tpstats
Pool Name
FILEUTILS - DELETE - POOL
STREAM - STAGE
RESPONSE - STAGE
ROW - READ - STAGE

Active

o o o o

Pending

0

0
0
0

Completed

1288

0
212283790
5323514
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LB - OPERATIONS 0 0 0
MISCELLANEQUS - POOL 0 0 0

GMFD 0 0 2992381
LB - TARGET 0 0 0
CONSISTENCY - MANAGER 0 0 81

ROW - MUTATION - STAGE 0 0 174430896
MESSAGE - STREAMING - POOL 0 0 0

LOAD - BALANCER - STAGE 0 0 0

FLUSH - SORTER - POOL 0 0 0
MEMTABLE - POST - FLUSHER 0 0 1673
FLUSH - WRITER - POOL 0 0 1673

AE - SERVICE - STAGE 0 0 0
HINTED - HANDOFF - POOL 0 0 27

Za e, -hUREFNEVAFR, -p AR IMX YO, tpstats TR T EIHATERALE
M2, MEMERPETTERSFHPE - ITLRBEEEDITHOIRENE, FRHEMITHBR
YEA %8, BEL5%ERIITAIIRIE 2, H RESPONSE - STAGE X, 3% i [ L 4th iR 55 2% 7 3K A9
K%L; ROW - READ - STAGE {UR AT L ERIR/ERIIKEL; GMFD {3 U1T Gossiper il {5 B IK
¥r; ROW - MUTATION - STAGE X FTHITE FHIEEIER XK E; MEMTABLE - POST - FLUSHER
R EAE M Memtable 15 A SSTable L1 IR %Ko

TESEPRAVLET A, Gl R X BER AR HHNE TR S MR, R BRIEL T4
HKHZRE . RINFE ROW - READ - STAGE 8 KR HHAELL T Pending ARZS, R BABEHGER
YEELBERB, 7T LATERCE 0 il Mg JOF RIERM AL, s EEBEME LA Cas-
sandra iR 552%. [AIZE, 10 ROW — MUTATION - STAGE % K& f)#{E4LLTF Pending AR,
HLA] PSR FIZS L ) SR Bt i A T TR B

11.3.2 FH{IDTPR

FESEREPTIM— WA, SR AT EHEEBERPTRZENER, REMNHE
fil iR 55 2% P IKEUAS R 6525 6 = AV BUER, BG R X /MR IR &350 O LR, FFIRXTSh 324
fike % o

[ %) A< 55 FF 3k B AR~ 7, HH 3 §iRS74%: hadoopl2, hadoopl3, hadoopl4, H
Cassandra SEFF P E LB E T W SRS 25: hadoopl2, hadoopl3, FHHZEX 3 GRS HEE
39, Bootstrap HIECHE 7

auto_bootstrap: true

seeds HIEC R 4 ;

seeds:
- hadoopl2
- hadoopl3

ISR R hadoopld X £ RS FHMABIEH LB S, B BHRIE hadoopld MELHE M5
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BHIHERS—E, HFEHENTRFAHZE B REEBEA .
I J5 7F hadoopl4 HATIN T4, E %3 3 Cassandra BIR] AN AREE

[admin@ hadoopld4 ~ ] $ sh apache -cassandra -0.7.0 -beta3 /bin/cassandra
ZmAiTE, WBEREWT:

[admin@ hadoopld ~]1$ INFO 15:24:32,624 Heap size: 4286251008 /4286251008
INFO 15:24:32,641 JNA not found. Native methods will be disabled.
INFO 15:24:32,652 Loading settings from file:/home/ admin/ apache - cassandra -
0.7.0 -beta3 /conf /cassandra.yvaml
INFO 15:24:32,827 DiskAccessMode is standard, indexAccessMode is mmap
INFO 15:24 :32,916 Creating new commitlog segment /home./admin./apache - cassandra
-0.7.0 -=beta3 /commitlog/CommitLog -1289633072916. log

INFO 15:24 :32 ,988

INFC 15:24 :32,992

INFO 15:24:32,993

INFO 15:24 :32,995
INFO 15:24 :32,996
INFO 15:24:33,000
INFO 15:24:33,000 completed loading (0 ms; 0 keys) row cache for LocationInfo

of system

INFO 15:24:33,001
INFC 15:24 :33,001

of system

INFO 15:24 :33,002
INFO 15:24 :33,002

Cem

INFO 15:24 :33,005
INFO 15:24 :33,006
INFO 15:24:33 ,006
INFO 15:24 :33,007

tem

INFO 15:24:33,043

INFO 15:24

:33,044
org.apache. cassandra.

INFO 15:24:33,047

INFO 15 :24

INFO 15:24
INFO 15:24
INFO 15:24
INFO 15:24
INFO 15 :24

233,073
be snapshotted.

:33,078
:33,079
:33,089
:33,091
:33,100

read 0 from saved key cache
read 0 from saved key cache
read 0 from saved key cache
read 0 from saved key cache
read 0 from saved key cache
lcading row cache for LocationInfo of system

loading row cache for HintsColumnFamily of system -
completed loading (0 ms; 0 keys) row cache for HintsColumnFamily

lcading row cache for Migrations of system
completed loading (0 ms; 0 keys) row cache for Migrations of sys-

loading row cache for Schema of system

completed leoading (1 ms; 0 keys) row cache for Schema of system
loading row cache for IndexInfo of system

completed loading (0 ms; 0 keys) row cache for IndexInfo of sys-

Couldn 't detect any schema definitions in local storage.

Found table data in data directories. Consider using JMX to call
service. StorageService. loadSchemaFromYaml ().

No commitlog files found; skipping replay

Upgrading to 0.7. Purging hints if there are any. 01d hints will

Cassandra version: 0.7.0 -beta3

Thrift API version: 19.4.0

Loading persisted ring state

Starting up server gossip

switching in a fresh Memtable for LocationInfo at CommitLogCon-

text (file ='/ home/ admin/ apache - cassandra - 0.7.0 - beta3 / commitlog/ CommitLog -
1289633072916.1og "', position=700)
INFO 15:24:33,101 Enqueuing flush of Memtable - LocationInfo@ 1930362236 (224
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bytes, 4 operations)

INFO 15:24:33,102 Writing Memtable - LocationInfo@ 1930362236 (224 bytes, 4 opera-
tions)

INFO 15:24:33,309 Completed flushing /home/ admin/ apache - cassandra -0.7.0 - be-
tald /data/system/LocationInfo-e -1 -Data.db

INFO 15:24:33,352 Joining: getting load information

INFO 15:24:33,353 Sleeping 90000 ms to wait for load information...

INFO 15:24:35,188 Node /172.16.197.113 is now part of the cluster

INFO 15:24:35,192 Node /172.16.197.112 is now part of the cluster

INFO 15:24 :35,260 InetAddress /172.16.197.112 is now UP

INFO 15:24:35,261 Started hinted handoff for endpoint /172.16.197.112

INFO 15:24:35,263 Finished hinted handoff of 0 rows to endpoint /172.16.197.112

INFO 15:24:36,343 InetAddress /172.16.197.113 is now UP

INFO 15:24 :36,343 Started hinted handoff for endpoint /172.16.197.113

INFO 15:24:36,344 Finished hinted handoff of 0 rows to endpoint /172.16.197.113

INFO 15:26:03,371 Joining: getting bootstrap token

INFO 15:26:03,384 New token will be 61078635599166706937511052402724559481 to
assume load from /172.16.197.113

INFO 15:26:03,386 Will not load MX4J, mx4j - tools. jar is not in the classpath

INFO 15:26:03, 420 Binding thrift service to hadoopld4.hst.ali.dw.alidc.net/
172.16.197.114:9160

INFO 15:26:03 ,423 Using TFramedTransport with a max frame size of 15728640 bytes.

Ma BRI E B P AT LA E, hadoopld X & i 55 #¥7E /3 B Y AHEIAAT T Bootstrap #2
1B, MHAMARS 28 PIRET IR TA MRS5S 84E, KRR, MARRES, REKIENEE
S EHR S o

BREMITINT &<, HEMRS A hadoopl4 BEEMINIMARREF

(admin@ hadoopld -~ ] $sh apache - cassandra -0.7.0 - betal /bin/nodetool -h ha-
doopl2 -p 8080 ring
Address Status State Load Token
) 116791188121120886117513664065968576037
172.16.197.114 Up Normal 5.3 KB 61078635599166706937511052402724559481
172.16.197.113 Up Normal 15.41 KB 76532511552026171774714881963084655022
172.16.197.112 Up Normal 7.53 KB 116791188121120886117513664065968576037

ATLAEE], ARS#% hadoopld BEZEMINIMALEREH,

11.3.3 MR R

MRBFF PR —T R, SRS [RE e A S VTR R IR 55 MR, R
J5 B A IR 55 A 7P BB R 45 HAL TR R BB A IR 55 4% o

BT 2 AR AE P M BR AR 55 4% hadoopld, TR 55 # 77 Y Cassandra ﬂﬁﬁﬂﬁi TR
A, WMERIIN T2

fadmin@ hadoopld ~ ] $sh apache - cassandra -0.7.0 -beta3 /bin/nodetool -h ha-
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doopld -p 8080 decommission

FE, XA, —EEPLER -hFENSHE, XIMSEREBULHB—EREH
PATMIBR A4S BURTEIR 2% hadoopl4 AT ERMr 4 ) — h 238 hadoopl2, FF4
SERE P B MIBR A AR 55 25 32 hadoopl2 T,

A PITE, BFEERRAORERHEERNT:

Exception in thread "main" java. lang. AssertionError

at org.apache. cassandra. service. StorageService.getLocalToken (StorageSer-
vice. java:1125)

at org.apache. cassandra.service, StorageService.startLeaving (StorageSer-
vice. java:1524)

at org.apache.cassandra. service. StorageService.decommission (StorageSer-
vice. java:1543)

at sun.reflect.NativeMethodAccessorImpl. invokel (Native Method)

at sun.reflect.NativeMethodAccessorImpl. invoke (Unknown Source)

M TGS, BFREITHET . FERRGESHMAAEHAEFZG R (System Keyspace)
FP3EHL Token 18 BRI, FERITNXAMFABEH, RS 2% hadoopld ERIFIE M, REFEM
BRI EE B AL P, BRIGXAAB, HEHE RS 2% hadoopl4 F A Cassandra Hf
FERp AT,

R AT I BR AR 55 2% hadoopl4 [Hfp4, WA LML, &FE Cassandra BN RS H &
.

INFO [RMI TCP Connection(4) -172.16.197.114)] 2010 -11 -13 15:47:27,470 StorageS-
ervice. java (line 457) Leaving: sleeping 30000 ms for pending range setup

INFO [RMI TCP Connection{4)-172.16.197.114]2010-11 -13 15:47:59,483 Messaging-
Service. java (line 360) Shutting down MessageService...

INFO [RMI TCP Connection(4) -172.16.197.114]12010 -11 -13 15:47:59,484 Messaging-
Service. java (line 377) Shutdown complete (no further commands will be processed)

INFO [ACCEPT - hadoopld.hst.ali.dw.alidc.net/172.16.197.114] 2010 -11 -13 15:
47:59,484 MessagingService.java (line 541 ) MessagingService shutting down server
thread.

INFO [RMI TCP Connection(4)-172.16.197.114] 2010 -11 -13 15:47:59,485 StorageS-
ervice. java (line 457) Decommissioned

{H 2% Cassandra F#FBAKIAFER F 28 RAFPIT, TTLURB XA R LEH -
e, BEEFNRENT .

[admin@ hadonpld4 ~ ] $sh apache - cassandra -0.7.0 - beta3 /bin/ nodetool -h ha-
doopl2 -p 8080 ring
Address Status State Load Token
116791188121120886117513664065968576037
172.16.197.113 Up Normal 7.57 KB 76532511552026171774714881963084655022
172.16.197.112 Up Normal 12.51 KB 116791188121120886117513664065968576037
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AR 55 4% B 2 N SR B R RH BR T o

MRTFENER BN RELLTFTEIRE, TR removetoken 4y & #E 4T
i

B BAERF P APIREST -

[admin@ hadoopld ~ ] $ sh apache - cassandra -0.7.0 - beta3d /bin/nodetool -h ha-
dooplZ -p 8080 ring
Address Status State Load Token
116791188121120886117513664065968576037
172.16.197.113 Up Normal 12.51 KB 76532511552026171774714881963084655022
172.16.197.114 DownNormal 5.3 KB 96661849836573528946114273014526615529
172.16.197.112 Up Normal 17.46 KB 116791188121120886117513664065968576037

HAPH—GRFS4 (hadoopld) ERATEHEILRET . BAEFER X G R 528 N EHF
HHIBR

[admin@ hadoopld ~ ] $sh apache - cassandra -0.7.0 -beta3 /bin/nodetool -h ha-
doopl2 -p 8080 removetoken 96661849836573528946114273014526615529

fE RS, T5ETE removetoken 54 J5 IR T Z M BR A Token MY{E, BPT 2 MHBR
) iR %5 25 A Token {H
PATARIHE,, BIREFEHPIRENT

[admin@ hadoopld ~ ] $sh apache - cassandra -0.7.0 - beta3 /bin/nodetool -h ha-
doopl2 -p 8080 ring
Address Status State Load Token
116791188121120886117513664065968576037
172.16.197.113 Up Normal 12.51 KB 76532511552026171774714881963084655022
172.16.197.112 Up Normal 17.46 KB 116791188121120886117513664065968576037

EXAFBSEAR T RBFPE LY S A BRERE . X EREM E— S RER R HI . HA re-
movetoken i< I A HEHF B BR T = Y BARAL B 45 FAL AT o

11.3.4 BERITR

H1 T Cassandra 4835¥ B BT SR B sh B sh &R 945, PrMdRiEfEEfT—BafAE, K&
R HAEL, Hi—SPaPREIERRKR, AP adlar P RREEE BV,

XFEO T, "SRRI AR R IERI 27 o

MEBEPBEIE A, HYTRERBFMEBRTEBINNOT R, BRE BT ER
15 R IRAT Bootstrap $R1E . BB B YT R 50K A R 55 2% P B9 B 22 38 28 At 75 B X B /Y
s, REFEHOLED, BENIAMRS 2 IRBUR TATSA8HE.

BiZAL LA ARBRENT .

Address Status State Load Token
154903721662098260367508836040371134953
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172.16.197.113 Up Normal 12.51 KB 76532511552026171774714881963084655022
172.16.197.112 Up Normal 17.46 KB 116791188121120886117513664065968576037
172.16.197.114 Up Neormal 7.57 KB 154903721662098260367508836040371134953

T AL PR R B R %5 2% hadoopld, F53)J5 A Token {2y : 76532511552026171774714-
881963084695032, i HiZ Rk 525 ) Cassandra A FEITRE, ATLMERMMTH4 .

[admin@ hadoopld ~ ] $sh apache - cassandra -0.7.0 - beta3 /bin/nodetool -h ha-
doopld -p 8080 move 76532511552026171774714881963084695032

A PATRING, A TMiE, &H Cassandra BFM ARG HEWNT -

INFO [RMI TCP Connection(4)-172.16.197.114] 2010 -11 -13 16:38:55,332 StorageS-
ervice. java (line 457) Leaving: sleeping 30000 ms for pending range setup

INFO[RMI TCP Connection(4) -172.16.197.11412010 -11 -13 16:39:27,344 StorageS-
ervice. java (line 1677 )re - bootstrapping to new token 765325115520261717747148-
81963084695032

INFO [RMI TCP Connection(4)-172.16.197.114)2010-11 -13 16:39:27,345 ColumnFam-
ilyStore. java (line 631) switching in a fresh Memtable for LocationInfo at CommitLog-
Context (file ='/home/admin/apache - cassandra -0.7.0 -beta3 /commitlog/CommitLog -
1289636309166.log ', position =740)

INFO [RMI TCP Connection({4)-172.16.197.114]2010-11 -13 16:39:27,345 ColumnFam-
ilyStore. java (line 930) Enqueuing flush of Memtable - LocationInfo@ 404343994 (70
bytes, 3 operations)

INFO [FlushWriter:1] 2010 -11 -13 16:39:27,346 Memtable. java (line 154) Writing
Memtable - LocationInfo@ 404343994 (70 bytes, 3 operations)

INFO (FlushWriter:1]12010 -11 -13 16:39:27,454 Memtable. java (line 161 ) Completed
flushing /home/admin/apache - cassandra -0.7.0 -betal /data/system/LocationInfo -
e -6 -Data.db

INFO [RMI TCP Connection(4) -172.16.197.114] 2010 -11 -13 16:39:27,455 StorageS-
ervice. java (line 457) Joining: sleeping 30000 ms for pending range setup

INFO [RMI'TCP Connection(4) -172.16.197.114) 2010 -11 -13 16:39:57,462 StorageS-
ervice. java (line 457) Bootstrapping

INFO [RMI TCP Connection(4) -172.16.197.114] 2010 -11 -13 16:39:57,467 ColumnFam-
ilyStore.java (line 631) switching in a fresh Memtable for LocationInfo at CommitLog-
Context (file ='/home/admin/apache - cassandra -0.7.0 -beta3 /commitlog/CommitLog -
1289636309166.1log ', position=1036)

INFO [RMI TCP Connection(4)-172.16.197.114]2010-11 -13 16:39:57,468 ColumnFam-
ilyStore. java (line 930 ) Enqueuing flush of Memtable - LocationInfo@ 427736678 (53
bytes, 2 operations)

INFO [FlushWriter:1] 2010 =11 =13 16:39:57,468 Memtable. java (line 154) Writing
Memtable - LocationInfo@ 427736678 (53 bytes, 2 operations)

INFO [FlushWriter:1]12010 -11 -13 16:39:57,592 Memtable. java (line 161) Completed
flushing /home/admin/apache -cassandra -0.7.0 -beta3 /data/system/LocationInfo -
e -7 -Data.db

INFO [RMI TCP Connection(4) -172.16.197.114] 2010 -11 -13 16:39:57,595 StorageS-
ervice. java (line 250) Bootstrap/move completed! Now serving reads.
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MBEFBEFATLFER, 75 K HAT Move I ZE P, L5 T Remove 1 Bootstrap B 4>
BBt o
BRERRBEFRREINT

[admin@ hadoopld ~ ] $sh apache - cassandra -0.7.0 -beta3 /bin/nodetool -h ha-
doopld4d -p 8080 ring
Address Status State Load Token
116791188121120886117513664065968576037
172.16.197.113 Up Normal 17.56 KB 76532511552026171774714881963084655022
172.16.197.114 Up Normal 17.83 KB 76532511552026171774714881963084695032
172.16.197.112 Up Normal 22.5 KB 116791188121120886117513664065968576037

ALAE B, AR5 4% hadoopld (N EHEZARE, ZHMEMTHRBEP T ANEE
BB

FOh, MRAFEFITHEE BN K Token B35, WA LHERS B 3033, AWM
T <P .

[admin@ hadoopld ~ ) $sh apache - cassandra -0.7.0 -betal3/bin/nodetool -h ha-
doopld -p 80B0 leoadbalance

11.3.5 B4
Cassandra X EHE A AET A ERAE 3 N H . BBRESEH . BAREEMBEIS AR L,
1. BEREREH

TEABWE I T, EEFEYIE T Cassandra E0HE H 48 4 1 89 TAENLH . Cassandra $2
7 LAF ThEE AT LAXS B0E FE 4 #E 47 M R 94 1 o
1) EHEHFE— ColumnFamily %R ES IR

nodetool -h [hostname] -p [port] getcompactionthreshold [keyspace] [cfname]

Hh [keyspace] F [ cfname] 435575 B 25 F 1Y Keyspace 4 F5 1 ColumnFamily f
2 F5o
2) B —1 ColumnFamily fIEIEELE

nodetool -h [hostname] - p [port] setcompactionthreshold [keyspace] [cfname]
[minthreshold] [maxthreshold]

H.tp [keyspace] 1 [cfname] 435l A% EiX B Y Keyspace 44 FRFl ColumnFamily i) 44
#K, [ minthreshold] F [ maxthreshold] 43 FI4% 3% %38 E48 #9 I/ R E A K IH{E .
3) ik Cassandra 3 —~> Keyspace 1 [1) Memtable J ZF %8 E A SSTable 3044+,

nodetool -h [hostname] -p [port] flush [keyspace]

Hrp [keyspace] NTGZEEEIER Keyspace & FK,
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4) ik Cassandra }§3E—~ Keyspace H (] fff f5 i) SSTable SUI4FHEATHHE 4
nodetool -h [hostname)] -p [port] compact [keyspace]

Hrp [keyspace] RTGEEH I Keyspace £ Ffo

2. HiEBE

Cassandra ZERBEHE M I EB P, BHBAMAOHIEL R 2EFEFTENEIE, NERAE,
WA B i BB 4 Bt . RIRTHIMT A AR R EH R 5 A - L, R XIBIEH LM
A—BHINE L, R SR T P &Y L {th IR 55 25 2K BUHE L A 03

Cassandra X} BB B Z AHLSUT :

nodetool -h [hostname] -p [port] repair [keyspace]

3. HI/SATH

Cassandra H1 7 58035 LA JSON # =, F1 SSTable ¥ X, H A% #a .,
Ko 8tE 5 A 0] LL{# F json2sstable fHI A, ‘B <M JSON &% 2 4 B 3E 5 A Cassandra il 2
SSTable ({4, BEKREATEINT -

json2sstable -K keyspace -c column_family < json> <sstable >

HA < json > HFEESF AN JSON BAE ik, <sstable > 5 AR SSTable 44 F5,
W E 48 T i AT LU F sstable2json JiA<, 4% SSTable X H 45 E Key FIEIES A
JSON # =Xy 3Ci, RAERMERFTZEWT .

json2sstable «<sstable> [-kkey [-kkey [...]] -xkey [-xkey [...]1]]

K <sstable > HEFHH SSTable ZFK, -k key ARFTERFHHTELEM Key, -x
key RETESFHEBIEASELEM Key,

F5b, BiES AT LA A sstablekeys 4, X4 B #2455 sstable H7 (1) BT 75 S5 &R
F 4 3| JSON #8034, BAERMERTEINT -

sstablekeys <sstable >

Hrh < sstable > HESHH) SSTable 44 FF .

4. HHERHRR

i BB (snapshot) , B PATR{R#1IRIE HE — Keyspace F L AT AV, XEEFL AT
PAFE AT ] B ks 24 A0 A9 BB HE1T &y, SN EERIK R B SEHE PR B MR A O o
B L a4, B LAXT$E 2 #Y) Cassandra IR 95 #5361 T 8000 L B AU BR1E .

bin/nodetool -h [hostname] -p [port] snapshot [Keyspace]
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MPBATINT 54>

AT

11.

bin/nocdetool -h localhost-p 9160 snapshot

XA K & 1E localost HLAE EXT A A Keyspace SUIBMESHIRRIEEEE, AT

DEBUG 14 :25:15,385 Snapshot for Keyspacel table data file
/var/lib/cassandra/data/Keyspacel /Standard2 -1 -Filter.db

created as /var/lib/cassandra/data/Keyspacel /snapshots /1277673915365 /
Standard2 -1 -Filter.db

DEBUG 14 :25:15,424 Snapshot for system table data file
/var/lib/cassandra/data/system/LocationInfo -9 -Filter.db

created as /var/lib/cassandra/data/system/snapshots /1277673915389 /
LocationInfo -9 -Filter.qd

WER, N EEAMEPATLUESR, 3B AR H P E LK Keyspace 4 T $HE R
[A] 0} X} system Keyspace HL{( T — & & R IE .
A, WMRATEINE—IFFE R Keyspace BHRRE, AT LMEAINT B2

bin/nodetoocl -h localhostp 9160 snapshot Keyspacel

£ F Y44, Cassandra 8 RS XA HLH) Keyspacel EUiEEiEHhE,
[BIRERY, FRATA AT RASE A A4 ) B 250 e BR A 88 .

bin/nodetocl -h [hostname] -p [port] cleansnapshot [Keyspace]

56| @ iE P B, MR AEEBIEN Keyspace, ¥HMERAVLTHE HWEIEGLE, W
A4

bin/nodetoocl -h localhost-p 9160 cleansnapshot

XA B AT

DEBUG 14 :45:00,490 Disseminating load info ...

DEBUG 14 :45:11,797 Removing snapshot directory

/var /lib/cassandra/data/Keyspacel /snapshots

DEBUG 14 :45:11,798 Deleting Standard2 -1 - Index.db
DEBUG 14 :54 :45,727 Deleting 1277675283388 - Keyspacel
VAN

DEBUG 14 :54 :45,728 Deleting snapshots

DEBUG 14 :45:11,806 Cleared out all snapshot directories

AT DU BRF — P EAE /Y Keyspace T HIZERR,

bin/nodetool -h localhost4 9160 cleansnapshot Keyspacel

4 FEING

AT HTFiFf# T Cassandra 7E Linux 535 i $5 EE 42 #¥ . Cassandra H28— /Mg B0
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& XA RN A P8 h i B RC B M {H. 55 M % T Cassandra SR EF RYIZ 1T FO4E P
BAEo

FEA ISP EC IR Cassandra fFBAFHI/NG, — 2 FARYE IR 55 28 59 5 PR UL A0 AL FH B9 4%
REEFRENRE. HIMEEFTIFE P Cassandra FIP X EHRKAOAR, LLingg
NRGEAEEIL, RFAREFTRHT, °LIELY A%,
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Q Hadoop i A I

Q 4 42 %4 Cassandra 55 Hadoop

Q 4% A Map/Reduce $-A #3% #] Cassandra ¥
O 4 Cassandra ¥ 69 #3% 4% 4 Map/Reduce #r A
QAFNs
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FE 11 T2, AT WA 7E Linux IAEE P #E4E Cassandra S5 8¥, LA S {nfaf 4E 47 Cassandra
LR, AT ANARF Cassandra 5 Hadoop #4745, 7F Hadoop 55 Cassandra P #F47 %48
B] Y AE e , DA THTT 58 BLAE BT B T35 o

12.1 Hadoop RiENIT]

12. 1.1 Hadoop &1t

Hadoop Jj2& Apache FF i £H 22 i) — A~ 43 40 =113 FF I HE 22 ( http . //hadoop. apache. org/) ,
ALETT FRAAER B TR M S5

5 Hadoop —k#BRMIAE TN FFFETTH® . Lucene 1 Nutch, Lucene B— ] Java FF
REFEEMEEXEETLRG, EAE—ITENNARE, ME—ER$ES A APL
TE2REEN, BFXRENKMERS . Web Mi3ETF Lucene SEIL T £ RINEE, JF3k
Doug Cutting X H- 8] T 55 — P FFIE A Web i 2Z25]| % Nutch (http://www. nutch. org) , B 7E
Lucene RJZERE E3ENT R MC R F—Le 5 Web A6 9 Th BB B — S5 f7 A7 45 25 SCRY#E 2 A9 3814
%o WA, Nutch PIRAET — AR RGER THHEEIE. M Nutch 0.8.0 fiAZ )5,
Doug Cutting 3 Nutch A #5370 X304 R G¢ LA B2 32 3 MapReduce 53 RSBl th 3k, Wi
e T —A-# 89 FF IR B ——Hadoop, Nutch 1384k 2 F Lucene 23K LA & Hadoop 43
N F & — R R 515,

3T Hadoop, WJLIRAAMIARE v AL BB R BRI A M TREF, HEHET FHMK
A LT SARNKIEGTEVER E, “SHE” REWHRITIHEREZF, 2RE& XK
IT 23 B HRFE R A B Fh g — U913, 1 Hadoop X H AR LK M)A & FifEE
“TIFRT AR E AR, Blan, REPERR T ¥EB) Hadoop T K HIBASK, MEAEFF KA
T Hadoop #JFIEI H Pig, XZE—NTETHERBFBES 69454031 H )P ; Facebook
RBENEA KL #9 Hadoop 4E8E, FHH IR T Hive, $#EALLL SQL 4 b7 R HdE 40 #
HIZhHE; Amazon %:TF Hadoop HEH T Amazon S3 ( Amazon Simple Storage Service) $R{ET]#E.
PR TP R M BFERS, UER—1THANZITHFE Amazon EC2 ( Amazon Elastic
Compute Cloud) ., M HATHEILKTE , Hadoop I ESH MERAIRIE,

12.1.2 HDFS

Hadoop /3 fi X 3C4E RS (HDFS) #ikit A& &i817 788 FIEH: (commodity hardware)
Eo EMAFTHOHXIHRERERLSLNF LA, BERHBKEXR, HDFS B—1RAH
FEREHN ARG, EaTPEEMREN LS L, HDFS SRR ftiFnt it (98B vie], dEWiE S
RHBERAEE LRI, HDFS 3T —#B4> POSIX 45, Sk I8 it =L B 304 7 48 B /Y
H &), HDFS fEHIR1EN Apache Nutch 75| 2570 H R REZE AT FF & /Y, & Apache Ha-

© Z=FHMEIEAARIE Doug Cutting,
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doop Core Tl H®H—3B4¥ o

HDFS 71T FISEEL EH LA T JLEFE

(1) BEfEHR

R EFAMARRE N . HDFS AlfBH A LT a8 RFaME, Sk 4% LA
H XM ARG ETE. BITEXTOHER: WEREAREWAGTERE RN, MEE—4H
HERE ATRERZL, X BRI B EH —# 2 HDFS WA FEA TIER . B, FiRfailfmR
. Bk E 2 HDFS 028/ B iR,

(2) PRV

12477E HDFS Ay A8 B AR, T ZERECUi R BN HESE . HDFS /it
R S E R T SRR EE, MARA PR, LEIR DB AREER [a] 8, BEHM
ETFHEIFE PR, POSIX #RMER E 1R £ 14 295 % HDFS h R LR B BT
AT REBHEBEOELE, 7E—e8mX) POSIX B9iE MM T —LE8,

(3) KREMEEHELE

i2177E HDFS E RN FRARAAEIESR . HDFS E#— NSRBI 34 R /N— I ABTE G F
TE TN, Eik, HDFS #iH% AR ICHF6E. ELIZERAEAR E B ABIE &5
W, BE—TEFEY RIABE A, — 18 —a) HDFS 24| R X BB X B LT iKY
X%

(4) RIHBH—BHEREE

HDFS W T E—1 “—RKREAZRER” HXHHRER, — 1 X HGEdaaE, 5§
ARXAZERATERE ., X—RIZE LT BIE—BCHERE, I B4 RE OB
B R PI B, Map/Reduce i FIBLE MG IEH N A IEH &4 X R E, HETEA IHRITER
FY FXANREE, B2 SRR RHIN S $R1E,

(5) Bahit B LB EIEE R H

— AN AT SRR R ERENTEBRESER &SR, EHEEIE RN EE
Wit. FAXFREMEICMBHEENLZW, B AREEIEOELE, HiTB BB BIgHR,
R RE R sh B N A I £ B 4R #F . HDFS i A4 T E1] 8 C 8 3 3| 2 3E F ik a9 4
Ho

HDFS 3% FH master/slave 2244, —~~ HDFS 8 2& 1 — > Namenode F1— 5 %X H #Y Datan-
ode ZH i), Namenode B—~F.L R4y, MU EHE XM RANAFZ B (namespace) LA
B & P X 5E . SEBEF A Datanode —fER— MW E—14, AFREEHEREN AL
HIfFfE, HDFS BT X REMAFZE, FﬁFﬁEﬁﬁlﬂiﬁﬁ“Jﬁ?iﬁ@;ﬁEﬁﬁ#ﬁ%o MH
WHE, — ML R— P REAN IR, XEHFE7E—4 Datanode |, Namenode
PAT XM RER B F AHRE, LLndTIF. <M. FEard SOHFei B F, 210 3106 E 21
HeZ| BL{& Datanode 7 & {8t ST, Datanode A FEALTE LM RA R P HMIES XK, 7E Nameno-

© M¥sH#bhlk: htp://hadoop. apache. org/core/,
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de FIGE— R EE T AT HAER A2 . MIBRFIS 6. HDFS ZEHEMNAE 12-1 Brn.

HDFS Architecture

Metadata(Name,replicas,...):
Metadata,ops _.f[ Namenn_de_l ” Mome/foo/data,3,...

R

- f‘ -

@ Block ops
Read ] Datanodes Datanodes

oo| (B | |3 Y keicis [20] |HU

O O \ O Blocks
L. ‘. v S i
g "
Rack 1 . Rack 2
Write

¥ 12-1 HDFS 22475

Namenode F1 Datanode % i% 31+ i, 7l LA 7E 338 AU R VL A% LiE 1T, X &Pl — BT
GNU/Linux $¥:{ER 4 (0S), HDFS KH Java iE S5 %, BEIAEIIF Java BIHLESER AT LLEP
% Namenode 3, Datanode, TR T Al AR IRA Java 155, {415 HDFS a LI E R L
MR L. — PN HBEIMHEGRE—EVLE L RiZ47— Namenode 5Lf], s+
AR AL AR5 53517 —1~ Datanode SL6, XF LRI AHEFR £ — B HLEF LiZ1F £ 4 Datan-
ode B, KA XFEMNHFRL LB L R,

R BL— Namenode FIZEHI R RKIRIL T RGEAMIZEH . Namenode £ fif 4 HDFS JGEE A
fREREFME S, X, AP EdEKIEAEHT Namenode,

12. 1.3 Map/Reduce

Hadoop Map/Reduce &— /M fIf & MEGHEZE, BT ES BRI FARBFRESHIZITHE
H_ETI R AVISF AR KBERF L, HFU—F AR X FHITAE TB 55 K EHE
£,

—~ Map/Reduce fEMk (job) BHW SHE ANBIEBEY 4 0E THILAEER, &
map {£55 (task) PASE@IFATHHXALH, HELR ST map AY4 1 S ETHER, RGEEEE
A% reduce {£55 , il HVEN YA F B S WA EI X XMH RS (HDFS) A, A
LR AIFESFHRAEMER, UEREFIITESEBHNES,

i H, Map/Reduce ERR AN XM RAEREITTE—HMHRAT A LN, LR,
HRTRMEETREFE—E, IHEREATFERENRLECEFFHEN T S LR
VRS, XA LMEENEFRNE S BEAEFE R A A

Map/Reduce HEZE ff— B 1) JobTracker 14~ B ¥ 5 1) TaskTracker 2L [6) 2H it .
JobTracker A BT AR —MMEN B F LS, FXE(EF D HEAFAY TaskTracker |, Job-
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Tracker WS EN1MHAT, EFHITEELMAES . T TaskTracker {X i 57 #4447 B JobTracker
IBIRHMES o

Map/Reduce i FATRFF N HE A/ AL E (B812) , I8 SE B8 B O 2
S 24443t map F reduce BREL, Fm EHAMMENLNSE, MR TELAEE (job configura-
tion) , #RJ5, Hadoop fJ job client $23Z4ENV (jar &/ AT HITEFF) MECE(E R4 JobTracker,
J& 174 B X SR {4 FOEC {5 .48 Task Tracker, JABF/E4 3 WIS ENTHHAT, FnriRit
RAEFLEIE BIR B4 job client,

Map/Reduce N FARFEIATHLEES, SWMANBEETIRGS, REBFLERHE
P54 A 214§ —A~ mapper P#1TIHH . mapper B R EHERETHE, BR—0XFH
¥ HEF AR — reducer 1, [A]B}, reducer ¥ MA[F] ) mapper 5 2150 2 i Z0 38 AT HE - 12
1€, IMCEERNEBEHEFHIITHE, MHEENEGR,

1~ Map/Reduce [ FIFEFF WPHAT R INE 12-2 FraR,

ﬁﬁﬁr
ogram
(Dfork _ - A~ (fork

o
L7 (1 )fork N
// “ \\
/  assign . assign '\
‘ map_~~ ~ reduce \

T 6)write
split 0 @O\ @ ( output.
: SNl .
i, Tﬁr'eaﬁ/ (#local write —— - file 0
iy L e aad i P
. _,,f ""'-—___'_
split 3 |— ~ .
split 4 /?\ /< ) — o |output
- Tl filel.

Input Map Intermediate files Reduce Output
files phasr (on local disks) phase files

B 12-2 Map/Reduce $h47 i 2 E

B R Hadoop HEZE - Java SCELRY, {H Map/Reduce W B F N A —EEF Java 5,
mTmEmAEFIER.

1) Hadoop Streaming B—FuzfTELSEA TR, €AW BB TR T AT
K (#)4n: Shell, C ++ . Python %) RAEAN mapper Fl reducer,

2) Hadoop Pipes fe—15 SWIG 3645 C ++ APL (ST INLEA), A HFs
Bl Map/Reduce B .

AERAG—FIER, EiET Map/Reduce HEZRSEH AL LR EAERIEZE M . 4A7E Hadoop
Streaming 1, RRREIIER AT L AT E M . Map/Reduce B8 F PATIREINE 12-3 FiiR,
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inpalt ourput . input output
key/values hq)‘mluns vy ; key/values ] key/values

ﬂd b stl‘.l aut : e socket

.
. Runch

C++ wrapper
!ihrary

tasktracker node .

A 12-3 Map/Reduce 857 5 047 2 &

12. 1. 4 FEEE &84\ hR Hadoop

Hadoop A] LIZFTTER A MIRER S £, {HRTE Windows R P HEEBIN K% Cygwin,
T & HLAE S : http://www. cygwin. com/,

THBUNFIFE Mac REE (7E Linux REFTHERFBILVEFES—8) PEEFEILR
A1) Hadoop,

B4, 7£ Hadoop E M T & Hadoop 0.20.2 1) & 7 K 4<: http://labs. renren. com/
apache — mirror//hadoop/core/hadoop — 0. 20..2/hadoop - 0. 20. 2. tar. gz, R[5, f#JEE|4<Hh L
#p, BRiIEHIER B %K/ Users/ gpeuster/Dev/hadoop — 0. 20. 2, ZF Linux Firp, FFEH 5
7E Sun BF [ L T &k Java 6 FIIEFTIREE,

SR J5 162 Hadoop #3217 35 1% BE B 344/ Users/ gpcuster/ Dev/hadoop — 0. 20. 2/ conf/hadoop
—env. sh, EINUIT JAVA_HOME fy¥p 8545 6t .

export JAVA_HOME = /fusr

X, BYLETTHY Hadoop SLECYLEF T o

15 J& AT LA#EAT DA T 22 BRSR M i Hadoop A& AT LLE#H AT o

1) # AZ| Hadoop H)%%E H %o

cd /Users/gpcuster /Dev./hadoop -0.20.2/

2) BlE— A SR ST, BR44 28 input,

mkdir input

3) # conf HFETFHIXMHEEHF] input BRT, 1ERTKAH AL,

cp conf /* . xml input
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4) i&4T Map/Reduce 2F, Hf input B Z P B CHERMAZIE, REBLL dfs FF3k, /&
E@ﬁ—ﬁﬁgﬁfl\§$ﬁ:%$ﬁ, Il 45 Bk 1B output B Ferb,

bin/hadoop jar hadoop - * —examples. jar grep input output 'dfs[a

W B AN T Sy

BITHERES,

10/11 /17
10/11 /17
10/11 /17
10/11 /17
10/11 /17
10/11 /17
10/11 /17
10/11 /17
10 /11 /17
10/11 /17
10/11 /17
10/11 /17
10/11/17
10/11 /17
10/11 /17
10/11 /17

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

41
41
41
141
41
41
41
41
41
:41
41
41
41
:41
141 :
:58

141

:58
:58
:58
:58
:58
:58
:58
:58

58

:58
158
:58

58

:58

58

INFO mapred.
INFO mapred.
INFO mapred.
INFOQO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFQ mapred.
INFO mapred.
INFO mapred.
INFO mapred.

INFO mapred.
INFO mapred.

JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:

-z,]1+'

Counters: 13
FileSystemCounters

FILE BYTES_READ =978607
FILE BYTES WRITTEN =10325¢61
Map - Reduce Framework
Reduce input groups =1
Combine output records =1
Map input records =219
Reduce shuffle bytes =0
Reduce output records =1
Spilled Records =2

Map output bytes =17

Map input bytes =8660
Combine input records =1
Map output records =
Reduce input records 1

XUABRFEFIITT . $AT5EE, AT LU B 5% output sh2EFH 45 REHE .

cat output /*

i G R BRI

1 dfsadmin
XFE, AT Map/Reduce BFFEUEE T o
HEE, FEXMUEF, BFAH S B R output MIAAFIE, &NTEHATH SR ¥ H

B X Z—1 Hadoop ) BYLECE, FrLABN AT EPHREEA TR HRE

(HDFS) , TR FREEHF Map/Reduce THHHEZR,

12.

1.5 4®E Map/Reduce 2%
AR EELEXHSE A LTI #RE0CHE, EfESEIHE R gE

FRIKBW R, Map/Reduce BFHIEW BIET o

HIATEL, value ESLPRELIA] (4N key =1,

BRXREFMARNPRRAXBITMT

hello
hadoop

pengguo
Cassandra
hadoop
hello

FE mapper {1, MAXHFHE—TEEEME—TREX, KT key B8 B 4E 89 X4

value = hello; key =2, value = hadoop) ,
mapper BRAL B —ATHIALIE, AR —18{EXS, mapper TOITH, HRERFLER



196 ** Cassandra SERR

B RIAE A i B key, BEXX 1 YESME HH A9 value,

reducer 24 mapper i H EHEF #Y key (HAHRMNBIER SR —, BR—1%H, Frid
1 reducer Hii AR key BEESEFREAIE], value B EEFL R key X B HY3X 4~ B2.78) 55 bt BRAY I
B, BfEH X5 RTE reducer i HL B AT,

BAE Eclipse PREXTEF, AJLIFEBLIT 2IRIAT

1) 7F Eclispe H4l|#t—~4% & hadoop — wordcount Hj Java I H .,

2) %I P S A4%E Map/Reduce 2 FF 75 & A9 JAR 4 hadoop - 0. 20. 2 — core. jar,
WNE 12-4 FiR.

DU e s omar s S Sl ot b RXORees Tor livdoop Swordcount ol SLOHLL A G DDl i i e i e
type filter text | Java Build Path e e w
»Resource e —————————— e e
Builders O S iatei L':-;"!'Suurl:e =} Projects o-ZLibraries + “%Order and Export b ooe e
Java Build Path : ]
rjava Code Style JARS BRI E5 ToI0Ecs OLUR DU PAGTS,. 23 g VA Y T AR
* java Compiler : * =« hadoop-0.20.2-core.jar - /Users/gpcuster/Dev/hadoop-0.c (™ Add JARs... )
hja\-a Ednor . L E‘IIRE SYSIEFI"I L.'Ihr-‘lr\r Ua\'ﬁsE-l.'ﬁ] &
Javadoc Location : (" TAdd External JARs... )
Praject Facets
Project Referances : { Add Variable... }
Run/Debug Settings
Server ; o Add Library... )
+ Task Repository : ;
Task Tags { AddClass Folder...
*Vahidation ;
WikiText {"Add External Class Folder... }
C Edit... )
T Remove )
{77 Mgrate JAR Fite... )
T —— e I I . ol il i S
2 (T caneet ) (oK

H 12-4 5 A Hadoop JAR £

3) 7E src HRS A8 4 4 cassandra BY4), SRJGTE cassandra £ F 81 # 4% 5 WordCount fY
2%, B mmE 12-5 B,

v = hadoop-werdcount
¥ Bsre
v [H cassandra
# ;3 WordCount.java
» 2 JRE System Library {javast- 1 &}
r &5, Referenced Libraries
+ 2w hadoop-0.20.2-core.jar - / Users; gpcuster/Day hado

B 12-5 hadoop — wordcount {45 4544

4) 7E WordCount. java F44#5 mapper BJiZ# . reducer i85, 3E job M:BH ., HAN
HNEWMT .
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import java. io. IOException;
import java.util.Iterator;
import java.util.StringTokenizer;

import org. apache. hadoop.
import org.apache. hadoop.
import org.apache. hadoop.
import org. apache. hadoop.
import org. apache. hadoop.
import org. apache. hadoop.
import org. apache. hadoop.
import org.apache. hadoop.
import org. apache. hadoop.
import org.apache. hadoop.
import org.apache. hadoop.
import org. apache. hadoop.
import org. apache. hadoop.
import org. apache. hadoop.
import org. apache. hadoop.

public class WordCount {

fs. Path;

io. IntWritable;
io.LongWritable;

io. Text;
mapred.FileInputFormat;
mapred. FileOQutputFormat;
mapred. JobClient;
mapred. JobConf;

mapred. MapReduceBase;
mapred. Mapper;
mapred.QutputCollector;
mapred. Reducer;

mapred. Reporter;
mapred. Text InputFormat;
mapred. TextOutput Format ;

public static class Map extends MapReduceBase implements
Mapper <LongWritable, Text, Text, IntWritable > {
private final static IntWritable one =new IntWritable(1l);

private Text word =

new Text () ;

public void map (LongWritable key, Text value,

QutputCollector < Text, IntWritable >output, Reporter reporter)
throws IOException {

String line =value. toString();

StringTokenizer tokenizer =new StringTokenizer (line);

while (tokenizer.hasMoreTokens()) {
word. set (tokenizer. nextToken());
output.collect (word, one);

}

public static class Reduce extends MapReduceBase implements

Reducer < Text,
public void reduce

IntWritable, Text, IntWritable > {
(Text key, Iterator <IntWritabkle >values,

©
&
¢¢
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QutputCollector < Text, IntWritable >output, Reporter reporter)
throws IOException {

int sum=0;

while (values. hasNext {)) {
sum + =values.next ().get ();

}

ocutput.collect (key, new IntWritable (sum});

}

public static voeid main(String (] args) throws Exception {
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JobConf conf =new JobConf (WordCount.class);
conf. setJobName ("wordcount ™) ;

conf.setOutputKeyClass (Text.class);
conf.setOutputValueClass (IntWritable.class);

conf. setMapperClass (Map.class);
conf.setCombinerClass (Reduce.class):;
conf. setReducerClass (Reduce.class);

conf.setInputFormat (TextInputFormat.class);
conf. setOutputFormat (TextOutputFormat.class);

Fi leInp'utFormat. setInputPaths (conf, new Path(args([0]));
FileOQutputFormat. setOutputPath(conf, new Path(args(l]));

JobClient. runJob (conf);

}
5) KRS AR FITA 4 A hadoop — wordcount ] JAR £, INE 12-6 fii/n. fEEAORE
A cassandra. WordCount, #0[&E 12-7 iR,

255 JAR Export

el el e e e o A P e i P P At e Pl e P e A o i  a B A B b

JAR File Specification
Define which resources should be exported into the JAR.

A ——

Select the resources to export

-

P!:;cassandra test !_, 3{ classpn:h
» 23 cassandra-trunk 0 X .project
. »=iCassSeller ; : 3

» =t hadoop-wordcount

» 42 mongodb-mongo-java-driver

‘}{:i;i"'i

(el

V! Export generated class files and resources

"1 export all output folders for checked projects

_ Export Java source files and resources

"1 Export refactorings for checked projects. Select refagtonnos.

Select the export destination:

P e

T}
JAR fite: .-*use:s.-‘gpcusur,fnev.rhadoop -0.20. Z,fha.doup-wordcnun!jar A ( Browse... )

Options:

‘-ji_'! Compress the contents of the JAR file
(") Add directory entries

"1 Overwrite existing files without warning

— S o s S - e e e A Y

@ (<sBack ) ( _Nea> ) ( Cancel ) {  Finish

B 12-6 T4 hadoop — wordcount F2f
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JAR Manifest Specification b '.\ 2
' Lyt

Customize the manifest file for the JAR file. RO S
) Bt

Specify the mantfest:
{*) Generate the manifest file
" save the manifest tn the workspace
. Use the saved manfest in the genarated JAR duseription ftle
Manifest fite: (_rowse..

(O Use existing manifest from workspace

Manifest file: ‘E[?‘f_ﬁ_‘i*,\
Seal contents:
O seal the JAR (_ Detaris.. "

() Seal some packages Nothing sealed ( Details... }

Select the class of the application entry point:

{ Browse... —\(

Main class: cassandra.WordCount

..............................................................................................................

B 12-7 35 %E hadoop — wordcount £ )3 A 02

X, BL5EAL T Map/Reduce B IR FHIRE . AT LA L#{EJS, /Users/gpcuster/
De;r/hiadmp -0.20.2 B TF#t<HE— JAR £ hadoop — wordcount. jar,

TE/ Users/ gpeuster/Dev/hadoop — 0. 20. 2 H 5% F 8|E —~ 44 5 wordcountinput. txt 314,

AR AEINT

hello
hadoop

pengguo
Cassandra
hadoop
hello

SR 5 1E/ Users/ gpcuster/Dev/hadoop - 0. 20. 2 HFE T HITWN T a5

bin/hadoop jar hadoop -wordcount. jar wordcountinput. txt wordcountoutput

XHE, KIMHRER WordCount BIFEUETTRE T . PATHINE, 7T LAZEH H B & word-
countoutput FF BN T AR M AITE R -

Cassandra l
hadoop 2
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hello 2
pengguo 1

TS SR, B—ITIERAR—RITHBAREE . ARREPR AR, Ak
281 L B o
EXAEFRFEM T Map/Reduce BFHIHE | THE . BITHEE,

12.2 At A4LZEE S Cassandra 5 Hadoop

Cassandra A LA B SRR SER RSB A, HFHERERSINZFET, BT
HHRIZEHThEE, BAYSKRUE, Cassandra B— N EE AENEEBIEFERS, HE2HRZ T X
AT IS o

Hadoop S AR$EME T MAFHERVREST, (HERBIRFMMSFSE—KE A, 2SR, &
KRR B

FTLL, W] LU Cassandra 77459 fE /75 Hadoop Map/Reduce 118 RE T 31T E .

Cassandra $2iLIC )2 MU 768, ZIFRIRASERT LS, Hadoop #RALHEHITH MIBE S, W
Cassandra H1 ) E(AEHE 17 NERE mapper Al reducer PHEFTIHHR, BHBEAME R,

A KRBT E#t it 5 A Cassandra #1, 0] LA &l F§ Map Reduce #4754t it 5
Ao

{# il mapper #l reducer $ZEEUTHE S AREHR, XRG4 A Thrift AP} %455 A Cassandra
. URAEF AR FA mapper B E & reducer %, Hadoop & B 3h T #iz 17 5 M AY
mapper B reducer, Ff H. Cassandra £ B ZhbHE S AMEIE, FrLAEHRENEIEGH T AL
TR . WAL &g,

RA12. 1 PR WordCount 7], RAFEICEKE— AP EH RS ¥ L8R CH
F, LR FEAELNTE A Cassandra R4, 3 B EE 48 A B Al DUAE(T B o Z)|
J& 3l Map/Reduce 53+ #7#2)57, M Cassandra R Gc EEELATA 09 B FHIEH TG 47

12. 3 {&H Map/Reduce S A\ ##7%] Cassandra

i3t Map/Reduce #2 %, A LA% Hadoop 2% U304 R 4+ #h ¥ ik SC {4 3tb E S5 A Cassan-
dra 7,
& A BI85 304 wordcountinput. txt PN ;

userl | hello
userl | hadoop
user2 | pengguo
userl [ Cassandra
userl | hadoop
user2 | hello

B E—1TH, “1 " FEAREAFBETR, Wuserl, “1 7 FEEFENARAS
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R R AL, 1 hello,
Cassandra [l F7EA%F P18 R L8 F 1 ColumnFamily A L F Standard 28%Y, Column HE

FF#L & TimeUUIDType, Row {9 Key Xy F 7 9 22 #F, Column ) 45 %R J5 {H 9 A Y B [A]
(TimeUUID) , Column f{{H A8 R EHF . % ColumnFamily 7£ L E {4+ AT LAE SCANF

- name: Keyspacel
replica_placement_strategy: org.apache. cassandra. locator.SimpleStrategy
replication_factor: 1
column_families:

- name: WordCount
compare_with: TimeUUIDType
keys_cached: 0
rows_cached: 0
row_cache_save_period_in_seconds: 0
key_cache_save_period_in_seconds: 0
memtable_flush_after_mins: 59
memtable_throughput_in_mb: 64
memtable_operations_in_millions:1.0

ZETRX, Fif4RSE mapper BREY,
fE mapper ', LA IL Thiift K P, R EBEEFA Keyspace, PUEEIES A Cas-
sandra f[R%5#A%, SLEBEINT :

@ Override
public void configure (JobConf job) {
super.configure (job);

tr =new TFramedTransport (new TSocket ("localhost", 9160});
TProtocol proto =new TBinaryProtocol (tr);
cassandraClient =new Cassandra.Client (proto);

try {
tr.open();
cassandraClient. set_keyspace ("Keyspacel");
} catch (Exception e) {
e.printStackTrace();
}
)

BIia4k Thift Z P13 , 7E mapper B ECPIFAME A SR, Rt P 4 FOXT R R0 2 %
= HEAEEHE A Cassandra f Column, STHLEHNT :

public void map (LongWritable key, Text value,
QutputCollector < Text, IntWritable >output, Reporter reporter)
throws IOException {
String line =value. teString();

int splitIndex =line. index0Of (" |");
if (splitIndex >1 && splitIndex <line.length()) {
String userName = line.substring (0, splitIndex);

String searchKeyword = line. substring(splitIndex +1);

ColumnParent cp =new ColumnParent ();
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cp.column_family = "WordCount ";
Column c =new Column();
c.name = ByteBuffer.wrap (UUIDGenerator. getInstance ()

.generateTimeBasedUUID(). toByteArray());
c.timestamp = System.currentTimeMillis ();
c.value =ByteBuffer.wrap (searchKeyword. getBytes("utf -8"));

try {
cassandraClient. insert (
ByteBuffer.wrap (userName. getBytes ("utf -8")), cp, c,
ConsistencyLevel.ONE);
} catch (Exception e) {
e.printStackTrace({);

)
fE mapper EREIPATIERE)G, BT EAHF Thrift 2 7 mKH, Bl AR,

@ Override
public void close () throws IOException {
super.close();

if (tr ! =null) {
tr.close();
}
}

XN R E Map #24/ERD AT, BrEAFE Map/Reduce 8 FF B9 17 E R Reduce H4>
FORHE R 0, XHEEBEITHEASHIT Reduce T o
conf. setNumReduceTasks (0);

SERAATEMNRE)G, 5EEH WordCount. java {RISINTF -

package cassandra;

import java.io.ICException;
import java.nio.ByteBuffer;

import org. apache. cassandra. thrift.Cassandra;

import org.apache. cassandra.thrift.Cassandra.Client;
import org.apache. cassandra. thrift.Column;

import org.apache. cassandra.thrift.ColumnParent;
import org.apache.cassandra. thrift.ConsistencyLevel;
import org.apache. hadoop. fs. Path;

import org.apache. hadoop. io. IntWritable;

import org. apache. hadoop. io.LongWritable;

import org. apache. hadoop. io. Text;

import org.apache. hadoop.mapred. FileInputFormat;
import org. apache. hadoop.mapred. FileOutputFormat;
import org.apache. hadoop.mapred. JobClient;

import org. apache. hadoop.mapred. JobConf;

import org. apache. hadoop. mapred. MapReduceBase;
import org.apache. hadoop.mapred. Mapper ;

import org. apache. hadoop.mapred. QutputCollector;
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import org.apache. hadoop.mapred. Reporter;

import org. apache. hadoop.mapred. TextInputFormat ;
import org. apache. hadoop.mapred. TextOutputFormat ;
import org. apache. thrift.protoccl.TBinaryProtocol;
import org. apache. thrift.protocol. TProtocol;

import org.apache. thrift. transport. TFramedTransport;
import org. apache. thrift. transport.TSocket;

import org.apache. thrift. transport.TTransport;
import org.safehaus.uuid.UUIDGenerator;

public class WordCount {

public static class Map extends MapReduceBase implements
Mapper <LongWritable, Text, Text, IntWritable > {
Client cassandraClient =null;
TTransport tr =null;

@ Override
public void configure (JobConf job) {
super.configure (job);

tr = new TFramedTransport (new TSocket ("localhost", 9160));
& TProtocol proto =new TBinaryProtocol (tr);
cassandraClient =new Cassandra.Client (proto);

try {
tr.open|);

cassandraClient. set_keyspace ("Keyspacel");
} catch (Exception e) {
e.printStackTrace();
}
}

@ Override
public void close () throws I0Exception {
super.close();

if {(tr ! =null) {
tr.clese();

}

public void map (LongWritable key, Text value,
QutputCollector < Text, IntWritable >output, Reporter reporter)
throws IOException {
String line =value. toString();

int splitIndex =1line. indexOf (" |");
if (splitIndex>1 && splitIndex <line.length()) {
String userName = line. substring (0, splitIndex);

String searchKeyword = 1line.substring(splitIndex +1);

ColumnParent cp =new ColumnParent ();
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cp.column_family = "WordCount";
Column c =new Column{();
c.name =ByteBuffer.wrap (UUIDGenerator.getInstance ()

.generateTimeBasedUUID (). toByteArray ());
c.timestamp = System. currentTimeMillis();
c.value =ByteBuffer.wrap (searchKeyword. getBytes ("utf -8"));

try {
cassandraClient. insert (

ByteBuffer.wrap(userName.getBytes("utf -8")), cp, c,

ConsistencyLevel.ONE);
} catch (Excepticn e) {
g.printStackTrace();
}

}

public static void main(String([] args) throws Exception {
JobConf conf =new JobConf (WordCount.class);
conf. setJobName ("wordcount ") ;

conf. setOQutputKeyClass (Text.class);
conf. setOutputValueClass (IntWritable. class});

conf.setMapperClass (Map.class);
conf. setNumReduceTasks (0);

conf.setInputFormat (TextInputFormat.class);
conf. setQutputFormat (TextQutputFormat.class);

FileInputFormat. setInputPaths {conf, new Path(args([0]));
FileOQutputFormat. setOutputPath (conf, new Path(args([1]));

JobClient. runJob {conf);

}

G B ACISFT AL JAR 4, &S5 wordcount — input. jar, A &4 cassandra. WordCount,

T HEELAT AU XT3 4~ Map/Reduce 2 FF #1701 o

B, B5h Cassandra,

JA Bl Cassandra J5, AT T 4 AFEIINA) ColumnFamily {5 8. .

sh bin/schematcol localhost 8080 import

SRIG , ¥ Cassandra &35 H5 M lib H R T 89 3 4> jar 0 E il 85— & $h4T Map/Reduce
T2 Y Hadoop 2 H#A lib HRETFo X3 4~ jar @I :

O apache — cassandra — 0. 7. 0 — rcl. jar

Qjug -2.0.0. jar
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0 libthrift - 0. 5. jar
i A SC{4 24 wordcountinput. txt, FRITINT 474 /3 3 Map/Reduce {£55 :

sh bin/hadoop jar wordcountinput. jar wordcountinput. txt wordcountoutput
BIFHITEES, AR Map/Reduce fUTEEINT -

10 /11 /20 15:48 :51 INFO mapred.JobClient: map 100% reduce 0%

10/11 /20 15:48:51 INFO mapred.JobClient: Job complete: job_local_0001
10/11 /20 15:48:51 INFO mapred.JobClient: Counters: 6

10/11 /20 15:48:51 INFO mapred.JobClient: FileSystemCounters

10 /11 /20 15:48:51 INFO mapred.JobClient: FILE_BYTES_READ =17415
10/11 /20 15:48:51 INFO mapred.JobClient: FILE_BYTES_WRITTEN =31094
10/11/20 15:48:51 INFO mapred.JobClient : Map - Reduce Framework
10/11 /20 15:48:51 INFO mapred.JobClient : Map input records =6

10 /11 /20 15:48:51 INFO mapred.JobClient: Spilled Records =0

10/11 /20 15:48:51 INFO mapred.JobClient: Map input bytes =80

10/11 /20 15:48:51 INFO mapred.JobClient: Map output records =0

iXFHE, {8 Map/Reduce 255 AZARAIBEHEE S T o

R, FHEMBF RG], 7ESEPRA PR T LMY, ML FJLAA:

QO 7£ mapper 5{3# reducer FIRILAIATEE, AT LIBHYLE#— & Cassandra IR 55 2%, XHEH
B T V-5 T 3,

Q 7E mapper 33 reducer TG EIE T A Cassandra BIBT, 7 RAEIN B ahFiXThfE, H
M—KEARMT, ATLLHEZRERET (Sleep) 10s, REHMITE ARRLE,

Q #£ mapper B3 reducer F R ¥1E F A Cassandra fIBE, 7 LAHERBHRE AN
3, i 100 4~ Column — R M RE A,

12. 4 & Cassandra gy ##E{EA Map/Reduce # A\

1£3i£47 Hadoop Map/Reduce 2R, B LI Cassandra Hr 4~ Keyspace T /Y Col-
umn 9§ Fr B 1E 5 Map/Reduce BRI A

XK, 11435 — 4~ Map/Reduce #2 ¥, M Cassandra H {52 BL Keyspacel T 45 2 Word-
Count f#) ColumnFamily fI¥#E, thE—1RRIAHIE KK E

1) 435 mapper B%Y, mapper R PHAMBIEN Row §) Key, LLIKIZ Key Xt HIETH
Column, FEXRBAF ML, RAWEXES— Column Ay Value B F],

public static class TokenizerMapper
extends
Mapper <ByteBuffer, SortedMap <ByteBuffer, IColumn >, Text, IntWritable > {
private final static IntWritable one =new IntWritable(l);
private Text word =new Text ();

public void map (ByteBuffer key, SortedMap < ByteBuffer, IColumn >columns,
Context context) throws IOException, InterruptedException {

for (IColumn column : columns.values()) {
if (column ==null) {
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continue;

}

String value =ByteBufferUtil.string (column.value());
word. set (value);
context.write (word, one);

}
2) %5 reducer ¥, FitEH—MERXEBF HAKKE,

public static class ReducerToFilesystem extends
Reducer < Text, IntWritable, Text, IntWritable > {
private IntWritable result =new IntWritable();

public void reduce (Text key, Iterable <IntWritable >values,
Context context) throws IOException, InterruptedException {
int sum =0;
for (IntWritable val : values) {
sum+ =val.get (};
}

result. set (sum);
context.write(key, result);

}

3) BCE Map/Reduce BF I EITECR{E S, {# ColumnFamilylnputFormat {E 2% A B %K
HER, [T EIREL Keyspacel 177 ColumnFamily 5 WordCount (315,

job. setInputFormatClass (ColumnFamilyInputFormat.class);

ConfigHelper. setRpcPort (job.getConfiguration(), "9160");
ConfigHelper.setInitialAddress(job.getConfiguration(), "localhost");
ConfigHelper. setPartitioner (job.getConfigurationl),
"org.apache. cassandra. dht. RandomPartitioner™);
ConfigHelper.setInputColumnFamily (job.getConfiguration (), KEYSPACE,
COLUMN_FAMILY);
SliceRange range =new SliceRange();
range. start =ByteBuffer.wrap (new byte(] {});
range. finish =ByteBuffer.wrap (new byte[] {});
range.reversed = false;
range.count = Integer. MAX_VALUE;
SlicePredicate predicate =new SlicePredicate().setSlice_range(range);
ConfigHelper. setInputSlicePredicate (job.getConfiguration(), predicate);

SERABHNAREE, THEH WordCount. java {UISUNTF
package cassandra;
import java.io. IOException;

import java.nio.ByteBuffer;
import java.util. SortedMap;

import org. apache. cassandra.db. IColumn;
import org.apache. cassandra. hadoop. ColumnFamilyInputFormat;
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import
import
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import
import
import
import

import
import

org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
oryg.
org.
org.
org.
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apache. cassandra. hadoop.ConfigHelper;
apache. cassandra.thrift.SlicePredicate;
apache. cassandra. thrift.SliceRange;
apache. cassandra.utils.ByteBufferuUtil;
apache. hadoop. conf.Configuration;
apache. hadoop. conf.Configured;

apache. hadoop. fs. Path;

apache. hadoop. io. IntWritable;

apache. hadoop. i0. Text;

apache. hadoop. mapreduce. Job;

apache. hadoop. mapreduce. Mapper;

apache. hadoop. mapreduce. Reducer;
apache. hadoop. mapreduce. 1ib. output. FileOutputFormat;
apache. hadoop.util. Tool;

apache. hadoop.util. ToclRunner;

cassandra.WordCount. ReducerToFilesystem;
cassandra.WordCount. TokenizerMapper;

public class WordCount extends Configured implements Tool {

static final String KEYSPACE = "Keyspacel";
static final String COLUMN_FAMILY = "WordCount";

public static void main(String[] args) throws Exception {
ToolRunner. run (new Configuration (), new WordCount (), args);
System.exit (0);

}

public static class TokenizerMapper

able > {

}

extends
Mapper < ByteBuffer, SortedMap < ByteBuffer, IColumn >, Text, IntWrit-

private final static IntWritable one =new IntWritable(l);
private Text word = new Text ();

public void map (ByteBuffer key, SortedMap <ByteBuffer, IColumn > columns,

Context context) throws IOException, InterruptedException {

for (IColumn column : columns.values()) {

if {(column ==null) {
continue;
}

String value =ByteBufferUtil. string (column.valuel());
word. set (value});
context.write(word, one);

public static class ReducerToFilesystem extends

Reducer < Text, IntWritable, Text, IntWritable > {

private IntWritable result =new IntWritable();
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public void reduce (Text key, Iterable <IntWritable >values,
Context context) throws IOException, InterruptedException {
int sum=0;
for (IntWritable val : values) ({
sum+ =val.get ();

}

result. set (sum);
context.write (key, result);

}

public int run(String([] args) throws Exception (
Job job =new Job (getConf (), "wordcount™");

job. setJarByClass (WordCount.class);
job. setMapperClass (TokenizerMapper.class);

job. setReducerClass (ReducerToFilesystem. class);
job. setOutputKeyClass (Text.class);
job. setOutputvValueClass (IntWritable.class);
FileOutputFormat. setOutputPath (job, new Path({args(0]));

job.setInputFormatClass {ColumnFamilyInputFormat.class);

ConfigHelper. setRpcPort (job.getConfiguration(), "9160");
ConfigHelper.setInitialAddress (job.getConfiguration (), "localhost");
ConfigHelper.setPartitioner (job.getConfiguration(),
"org.apache. cassandra.dht.RandomPartitioner");
ConfigHelper. setInputColumnFamily (job.getConfiguration (), KEYSPACE,
COLUMN_FAMILY) ;
SliceRange range =new SliceRange();
range. start =ByteBuffer.wrap(new bytel] {});
range. finish =ByteBuffer.wrap(new bytel[] {});
range. reversed = false;
range.count = Integer.MAX_VALUE;
SlicePredicate predicate =new SlicePredicate().setSlice_range (range);

ConfigHelper. setInputSlicePredicate(job.getConfiguration(), predicate);
job.waitForCompletion (true);

return 0;

}
T E ST JAR 2, 455 wordcount. jar, A 35K cassandra. WordCount,,

T EEE AT LAFF I 35X Map/ Reduce P #EFTHIR T o

B, RIE Cassandra EZJ3 30, FES AT HEMERAHEE.

$RJ5 , # Cassandra %25 H Y lib B R T MBS jar & il 84— & 4T Map/Reduce
269 Hadoop Z235 EH Ay lib HRFo XFA jar AT ;

O commons — lang — 2. 4, jar

O guava — 105. jar
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sh bin/hadoop jar wordcount. jar output

BEFPITEEF, AR Map/Reduce WIT{ERINT :

10/11 /21
10 /11 /21
10/11 /21
10 /11 /21
10/11 /21
10/11 /21
10/11 /21
10/11 /21
10/11 /21
10/11 /21
10/11 /21
10/11 /21
10/11 /21
10/11 /21
10/11 /21
10/11/21

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

148
:48
48
:48
:48
48
:48
48
:48
:48
48
48
48
48
48
:48

39
:39
139
:39
:39
139
:39
=39
:39
:39
:39
:39
:39
:39
:39
:39

INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFQO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.
INFO mapred.

JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:

JobClient

JobClient

A
i
Yo
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Job complete: job_local_0001
Counters: 12
FileSystemCounters
FILE_BYTES_READ =38194
FILE_BYTES_WRITTEN =67121
Map - Reduce Framework
Reduce input groups =4
Combine output records =0
Map input records =2
Reduce shuffle bytes =0
Reduce output records =4
Spilled Records =12

: Map output bytes =68
JobClient:
: Map output records =6
JobClient:

Combine input records =0

Reduce input records =6

BIFIITRYEE, TIPSR, "TRAR BT R AERNT

Cassandra 1
hadoop 2

hello 2
pengguol

XULBHBFPATIER T o

5 FXE/MG

7~ 32 %} Hadoop fft THEE N AR, At T IR EREE 5485 Hadoop Map/Reduce 727,
BT RLEFES TN A, FiEeE T I H Cassandra 5 Hadoop #7H&, #7158
Cassandra A& Kt BEIE S PTHIGES -

12.
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TEZRTBYEEAy e, Xt Cassandra #4T T £EMEALH N DA, TEX—EH, ¥iHH# Cassan-
dra SCFRRE R BAESC R .

13. 1 4 Cassandra B S HIFR §l

SR, WARERN “BF”, REMAEMYN “BES
Cassandra 2 ik, FEFH{FERP, T4 Cassandra %ﬁﬁﬁﬁﬁ%ﬁﬂ%ﬁﬂqﬁ
AERIPRY, 7F Cassandra 0.7 BIRRAH, RIEFEBE/ARBINT .

13. 1.1 REEFB{FMA Super Column

Cassandra ¥ &/ 3 if A 08B E A SSTable X4 +8f, &Xt4E—1 Key X iE B 9T Col-
umn MZFRESLRS], FTLA, WRE— Key FEE T KA Column, IFAXNESIZHA
DL A Hb 3R 7 X Column ZEFR A BF, {H B X TF Super 257 A ColumnFamily, Cassandra H 4>
% Super Column B FREETET], KA FRKI— Super Column T H) Column B}, BEIA &3]
ALAMER, TEEMRKYGHEPT A K Column, HRIRBFAE SIER Column F ik, UNRFEA Su-
per Column T4 K& A Column, HFAFEEX ™ Super Column T L4 Column B FE 2% KBt
HIAFE]

BT ATE 1% 11 Cassandra FIEIEHLEIAR, AZEH B {# A Super Column, ZEfF4H%E BT H K
SEEREE L, SRR Super Column /5, 7E Super Column H 4§ 7E7E Kt ) Column, BT
BEERREERBR S SM—F B HRIEIT Cassandra BIEIERB T

BEffPuX AN, TE—FIOBEFESER, X EEKSTERES Cassandra K17
WE4~ (Cassandra 0. 8. x) Hf@EI,

13. 1.2 BENSEX/NIRT!

Cassandra H1 48—~ Key Xf i B9 FF B BB E B B B IRF7E— SSTable T4 #Y, BP
—HRAEE R, WNEFE— Key IR AR TXP KPR, RESHIFEHESEAR
HIEER RN -

13. 1.3 FEEBERGEX/N\RE!

£ Cassnadra ', KB THEERE, RIEBIENX/MISRENER:

0O Key < BEEARREME T 65 535 T o

O Super Column BYJ4%FKFN Column B2 FR{ EAREEAE L 65 535 I,

O Column X Rz {H A K EAEE&E o 2GB,

B F Cassnadra {ifi [ Thrift 5% P33 THEE, FFUSKEGHNEERTERENFR,
WNSREAE BB /MBS T AEFERRS, HEIAAFERARHRT
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13.2 HEESR KRB

TELPRBY{E S, Cassandra MEHFTHRIBERSSFBAZHARIRE ., KE R
JE4RHHBE KRR VO MNF. MEXABIEBESTIEE, B SBEHEXHE T HIAK
LAY SSTable 304, SR E LRSS E, FFREZRNRRE,

BRLL, {8 A B A0 TR 45 SR e RE A SO AR R AR B VRS S A d B

HTFEEEFEERESESESRERLHTH, TUERE XA PHEEERL
B PR E B,

compaction_thread_priority:1

o T8 He 48 45 7 5 3£ B ColumnFamily, AT LA7EBC B 304 38 21875 838 M Memtable
HE|FH SSTable o B FR #2544, MM A LY SSTable AU%EL, n:

memtable_flush_after_mins: 120
memtable_throughput_in_mb: 256
memtable_operations_in_millions: 10.0

AL, BATLIF R B EA R BRE, FRREMXNZ WO, #17F TES
#iE, MimBRZEEEAREXN RERICHERAE I, LINEREPEE—1 crontab 4T
%, EEBXRER 1 K B31E314T Cassandra F3E 40 AIER1E

13.3 ([ERSENERin

Cassandra {8 f§ T Facebook FFiRHIESIE = MU EIEHESR Thiift, RE C/SBFRTFELEDE
F Server ¥ HZHE BT, B ImSRFHEmAEEHNATERE— 180X, Thoft &
B3l NARE T, i C+ + | Java, Python 8, Cassandra P& X E P 45 IR 55
#ir it PR B3R O 3UA4 28 cassandra. thrift, Z3C4F7E interface HE T,

Cassandra f) JAR @& T 5 Cassandra 3£1TH{E /) Java i5S /Y Thrift X358, B H
ER{tF R H A8 5 AR Thrift 5 P ¥, 7] LLEBSE T cassandra. thrift 304 H 3h 4 AR,

B T 5 Cassandra il {§ % P im#l 2 B Thrift 5 34 fliny, FrLAREr B&rThaet 2k
WERR . e RBELR P E AER ., KEX2FNEHATER PmasbF R,
AR KR T ARRBIE S N HE R Cassandra 2 P i, EI1#ELR Thrift 25 7 5 A5
Hh, WOMBELT RN, KBERE. FIRAHEFRFE,

13.3.1 Pycassa

Pycassa {'E 77 Mt & http ://github. com/pycassa/pycassa, Pycassa J& Cassandra #J Python
FP%W, EREeRNRENT .
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1) ERRMAIE, B E KA

2) RALER,

3) 4t RERENREO,

4) $#4AEH Thrift EANEEMEED,

5) 4t Cassandra #* ColumnFamily FJMET ¥k, REEIMHE,
RSB INT .

import threading
import unittest

from nose. tools import assert_raises
from pycassa import connect, connect_thread_local
from pycassa.cassandra. ttypes import CfDef, KsDef

class ConnectionCase (unittest. TestCase):
def test_connections (self):
def version_check (connection, version):
assert connection.describe_version{) ==version

version = connect ('Keyspacel').describe_version()

thread_local = connect_thread_local ('Keyspacel')
threads = []
for i in xrange (10):

threads. append (threading. Thread (target =version_check,
args = (thread_local, version)))
threads[-1].start()
for thread in threads:
thread. join()

def test_api_version_check(self):
import pycassa.connection
pycassa. connection. API_VERSION = ['FO0']
Lry:
assert_raises (AssertionError, connect ('Keyspacel').describe_version)
finally:
reload (pycassa. connection)

def test_system_calls(self):
conn = connect ('Keyspacel')

# keyspace modifications

try:
conn.drop_keyspace ('TestKeyspace')
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except :
pass
conn. add_keyspace (KsDef ('TestKeyspace',
'org. apache. cassandra. locator. SimpleStrategy', None, 3, []))
conn.update_keyspace (KsDef ('TestKeyspace',
'org.apache. cassandra. locator. SimpleStrategy', None, 2, (1))
conn. drop_keyspace ('TestKeyspace')

# column family modifications
Lry:

conn. drop_column_family ('TestCF')
except :

pass
conn.add_column_family (CfDef {'Keyspacel', '"TestCF', 'Standard'))
cfdef = conn. get_keyspace_description()['TestCF']
cfdef.comment = 'this is a test'
conn. update_column_family (cfdef)
conn.drop_column_family ('TestCF')

13. 3.2 Hector

Hector /2 Cassandra R Java & P %G , "E’%ﬁtﬂ"]ﬁﬁﬂﬂ-ﬁ. :
1) {REEREER A AY Cassandra 4iFRHE O,

2) {REEEERALEE,

3) $ftERM,

4) $At IMX IR MEHIIEE,

5) XFRBE,

HERTEFRSIT .

package me. prettyprint. cassandra. examples;

import static me.prettyprint.hector.api. factory.HFactory. createColumn;
import static me.prettyprint.hector.api. factory.HFactory. createColumnQuery ;
import static me.prettyprint.hector.api. factory.HFactory.createKeyspace;
import static me.prettyprint.hector.api. factory.HFactory.createMultigetSliceQuery;
import static me.prettyprint.hector. api. factory.HFactory.createMutator;
import static me.prettyprint.hector.api. factory.HFactory.getOrCreateCluster;

import java.util.HashMap;
import java.util.Map;

© Hector B9'E 77 Mt 4 http : //github. com/rantav/hector,
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import me.prettyprint.cassandra.serializers.StringSerializer;
import me.prettyprint.hector.api.Cluster;

import me.prettyprint. hector. api.Keyspace;

import me.prettyprint.hector.api.Serializer;

import me.prettyprint.hector. api.beans.HColumn;

import me.prettyprint.hector. api.beans.Rows;

import me.prettyprint.hector.api. exceptions.HectorException;
import me.prettyprint.hector.api.mutation.Mutator;

import me.prettyprint.hector. api. query.ColumnQuery;

import me.prettyprint.hector.api.query.MultigetSliceQuery;
import me.prettyprint.hector. api.query.QueryResult;

Sk ok
* Thread Safe
* @ author Ran Tavory
e
* /
public class ExampleDaovV2 {

private final static String KEYSPACE = "Keyspacel";

private final static String HOST_PORT = "localhost:9170";

private final static String CF_NAME = "Standardl ";

/ * * Column name where values are stored x /

private final static String COLUMN_NAME = "v";

private final StringSerializer serializer =StringSerializer.get();

private final Keyspace keyspace;

public static void main (String[] args) throws HectorException {
Cluster ¢ =getOrCreateCluster ("MyCluster", HOST_PORT);
ExampleDaoVZ ed = new ExampleDaoV2 (createKeyspace (KEYSPACE, c));
ed. insert ("keyl", "valuel", StringSerializer.get());

System. out. p"urintln (ed.get ("keyl", StringSerializer.get())};

public ExampleDaoV2 (Keyspace keyspace) {
this. keyspace = keyspace;

Vg
* Insert a new value keyed by key
*
* @ param key Key for the value
* @ param value the String value to insert :
* /
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public <K > void insert(final K key, final String value, Serializer <K > keySer-

ializer) {
createMutator (keyspace, keySerializer). insert (
key, CF_NAME, createColumn (COLUMN_NAME, value, serializer, serializer));

S
* Get a string value.
*
* @ return The string value; null if no value exists for the given key.

*x /
public <K> String get (final K key, Serializer <K > keySerializer) throws Hect-

orException {
ColumnQuery <K, String, String > g = createColumnQuery (keyspace, keySeriali-

zer, serializer, serializer);
QueryResult <HColumn < String, String >> r =q. setKey (key).
setName {COLUMN_NAME).
setColumnFamily (CF_NAME).

execute();
HColumn < String, String> c=r.get{);
return ¢ ==null ? null : c.getValue();

S %
* Get multiple values
* @ param keys
* @ return
* /
public <K > Map < K, String > getMulti (Serializer < K > keySerializer, K...

keys) {
MultigetSliceQuery <K, String,String > q =createMultigetSliceQuery (keyspace,

keySerializer, serializer, serializer);
g. setColumnFamily (CF_NAME) ;

g. setKeys (keys);
d. setColumnNames (COLUMN_NAME) ;

QueryResult <Rows <K, String,String >> r =qg. execute ();
Rows <K, String,String> rows =r.get{);
Map <K, String > ret =new HashMap <K, String > (keys. length};
for (K k: keys) {

HColumn < String,String > ¢ =rows. getByKey (k). getColumnSlice (). getColumnBy

Name (COLUMN_NAME) ;
if (¢ !'= null && c.getValue() ! = null) {
ret.put (k, c.getValue()):
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return ret;

}

Sk %
* Insert multiple values
* /
public <K > vold insertMulti (Map <K, String > keyValues, Serializer <K > keySer-
ializer) {
Mutator <K > m=createMutator (keyspace, keySerializer);
for (Map.Entry <K, String > keyValue: keyValues.entrySet ()) {
m.addInsertion (keyValue.getKey (), CF_NAME,

createColumn (COLUMN_NAME, keyValue.getValue (), keyspace.createClock (),
serializer, serializer));

}

m.execute();

Ve
# Delete multiple values
* /
public <K > void delete(Serializer <K > keySerializer, K... keys) {
Mutator <K > m =createMutator (keyspace, keySerializer);
for (K key: keys) {
m. addDeletion (key, CF_NAME, COLUMN_NAME, serializer);
}

m. execute ();

13. 3. 3 FluentCassandra

FluentCassandra f4 B 77 ™ 4it 24 http://github. com/managedfusion/fluentcassandra, Fluent-

Cassandra J& Cassandra Y . Net & F ¥, E3CRF. Net 4. 0 Bsh 28658521 LINQ Fikx=Ari#],
& A FEFFE T .

using System;

using System.Collections.Generic;
using System. Ling;

using System. Text;

using FluentCassandra. Types;

using Apache. Cassandra;

using FluentCassandra.Connections;

namespace FluentCassandra. Test

{

internal class _CassandraSetup
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public CassandraContext DB;
public CassandraColumnFamily < AsciiType > Family;
public CassandraSuperColumnFamily < AsciiType, AsciiType > SuperFamily;

public const string TestKeyl = "Testl";
public const string TestKey2 = "Test2";

public const string TestStandardName = "Testl";
public const string TestSuperName = "SubTestl";

public _CassandraSetup ()
{
var keyspaceName = "Testing";
var server =new Server ("localhost");

if (!CassandraSession.KeyspaceExists (server, keyspaceName))

CassandraSession. AddKeyspace (server, new KsDef {
Name = "Testing",
Replication_factor =1,
Strategy_class = "org. apache. cassandra. locator. SimpleStrategy”,
Cf_defs =new List <CfDef > ()

});:

var keyspace =new CassandraKeyspace (keyspaceName) ;
if ('keyspace.ColumnFamilyExists (server, "Standard"))
keyspace. AddColumnFamily (server, new CfDef {
Name = "Standard"”,
Keyspace = "Testing",
Column_type = "Standard",
Comparator_type = "AsciiType",
Comment = "Used for testing Standard family. "
});

DB = new CassandraContext (keyspaceName, server);
DB. ThrowErrors =true;

Family =DB. GetColumnFamily <AsciiType > ("Standard");
SuperFamily =DB. GetColumnFamily <AsciiType, AsciiType > ("Super");

Family.RemoveAllRows ();
SuperFamily.RemoveAllRows ();

Family. InsertColumn (TestKeyl, "Testl", Math.PI);
Family. InsertColumn (TestKeyl, "Test2", Math.PI);
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Family. InsertColumn (TestKeyl, "Test3", Math.PI);

SuperFamily. InsertColumn (TestKeyl, TestSuperName, "Testl”, Math. PI);
SuperFamily. InsertColumn (TestKeyl, TestSuperName, "Test2", Math.PI);
SuperFamily. InsertColumn (TestKeyl, TestSuperName, "Test3", Math.PI);

Family. InsertColumn (TestKey2, "Testl", Math. PI);
Family. InsertColumn (TestKey2, "Test2 ", Math.PI);
Family. InsertColumn (TestKey2, "Test3 ", Math. PI);

SuperFamily. InsertColumn (TestKey2, TestSuperName, "Testl", Math. PI);
SuperFamily. InsertColumn (TestKey2, TestSuperName, "Test2", Math. PI);
SuperFamily. InsertColumn (TestKey2, TestSuperName, "Test3 ", Math. PI);

13. 3. 4 Cassandra

Cassandra i ‘B J5 M 4t 35 http.//github. com/fauna/cassandra, Cassandra j& Cassandra [

Ruby & F ¥ .
{5 A FERRES T .

require File. expand_path(File.dirname(__FILE_) + '/test_helper ')

class CassandraClientTest < Test::Unit::TestCase
include Cassandra::Constants

def setup
@ twitter =Cassandra.new('Twitter ', "127.0.0.1:9160", :retries = >2, :excep-
tion_classes = > [])
end

def test_client_method_is_called
assert_nil @ twitter.instance_variable_get (:@ client)
@ twitter. insert (:Statuses, key, {('1 '=>"'v', 2 '=>"'v"', 3 '=5"'v '})
assert_not_nil @ twitter. instance_variable_get (:@ client)

end

def key
caller.first[/'{. *2)'/, 1]

end

end



& 13 % Cassandra BEIEEE % 221

13. 3.5 phpcassa

phpecassa B9'5 77 Wik 4 http : //github. com/thobbs/phpcassa, phpcassa f& Cassandra ¢ PHP
G, ERMEMEEES Pycassa 2548,

ERAMERAREWT .

< 7php

require_once ('simpletest /autorun.php');
require_once('... /connection.php');

require_once('... /columnfamily.php');
class TestColumnFamily extends UnitTestCase {

private $client;
private $cf;

private static S$KEYS =array('keyl', 'key2', 'key3');

public function setUp() {
$this ->client =new Connection('Keyspacel');
$this ->cf =new ColumnFamily ( $ this ->client, 'Standardl’);

public function tearDown () {
foreach(self:: $ KEYS as $key)
$this ->cf ->remove( $key);

public function test_opening_connection () {
Sthis ->client ->connect ();

public function test_empty () {
try {
$this ->cf ->get (self:: SKEYS[0]);
self::asertTrue (false);
} catch (cassandra_NotFoundException $e) {
}

public function test_insert_get () {
$this ->cf ->insert(self:: SKEYS[0], array('col' = >'val'));
self::assertEqual { $this ->cf ->get (self:: SKEYS[0]), array {'col' = >
'val'));
}
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public function test_insert_multiget () {
$columnsl =array ('1'= >'vall', '2'= > "'val2');
$columns2 =array ('3"'= > 'vall', '4' = > 'val2');
Sthis ->cf ->insert (self:: SKEYS[0], $Scolumnsl);
$this ->cf ->insert(self:: $KEYS[1], $columns2);
Srows = $this ->cf ->multiget (self:: S KEYS);
self::assertEqual (count ( Srows), 2);
self::assertEqual ($ rows[self:: SKEYS([0]], $columnsl);
self::assertEqual ($rows[self:: SKEYS[1]], $columns2);
self::assertFalse(in_array (self:: SKEYS[2], Srows));

}

public function test_batch_insert () {

$columnsl =array('l'= > "'vall','2'= > 'val2"');

$columns2 =array('3'=>"'vall','d' = > 'val2');

Srows =array (self:: SKEYS[0] = > $§columnsl,

self:: SKEYS[1] = > $columns2);

$this ->cf ->batch_insert ($rows);

Srows = $this ->cf ->multiget (self:: SKEYS);
'self::assertEqual (count ( Srows), 2);
self::assertEqual{$rows(self:: SKEYS[0])], $columnsl);
self::assertEqual {$rows(self:: SKEYS([1l]], $columns2);
self::assertFalse{in_array(self:: SKEYS[2], Srows));

13.4  fagys

{Bt% Cassandra R 10 5 RS5FAHAA, FEA 20 ME P InBEH#HTESIRE, a0
M4 REARBLE LR P Y 10 5 RS AR TURARXT B AFVET AT LR A F @ PR 5 o

13.4.1 [FEHLEEER

F—F P iAX 10 GRS we P BEYLIEE — 5 RFa/E v s SRAERI X R, R EZ I
EERM, WMNIX 10 GRS 4P EREILER — & RS HHTES,

13. 4.2 BEEEHSER

Cassandra FY TR EE MBINT ;

1) B EBISR ARG —ERFEE.

2) BRPRIES KRS SRSHINTEEERNNREETESISR, MREARIS, H
BRERMNE; MRAREARIP, HiRERAFIN—ERFAARXER, HFRHFHI—6
FRGARIRI B GG R, FRFa AN & 45 Rk B 45 K 5 i o
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AILLED, FELRAXDNERNHREBS, MREFSEFEEHNRERLELT -8
AHEAY Cassandra R 5548, ABAXPAHHKAY Cassandra RFAFFMAE T —MMUEB AR,

R IREINE RS . T BT SR EB & 2% Bl [fl— & Cassandra filR952%, 784X & Cassandra iR 5%
ARBLRLR T BN ERE AR,

HAEMPRE R FHralaiaiisk ERELXPFMHAE TFEE WEBER Cassandra IR 5
P, XERERETHP—EALEMAE,

P2 ana] 15 BX FREAR AR 7 7T LIS B {d ] Cassandra A H 47 B RingCache,

{#i F RingCache JEH A2, RTWGERE I TS RN AT TAS 17 97 Fe— s 19 SEBR AR 35-3% -

ringCache =new RingCache ();
List < InetAddress > endPoints = ringCache. getEndPoint (keyspaceName, key};

X R, AAMTRISHE ST HE—4 Keyspace T R Key XT L A9 AT 77 IR 55 #% o dik .
X P B AE H T X e R 2 T IE B E T .

Cassandra EFF NG B RN ZIZZK), TTREAIRSAEIF, WATAEA H R % 2Rm
Ao {BJE RingCache JERFIER P ofy, FrRATW LI [EE #IXT RingCache #4755 .
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13. 6 @i JMX 15:m Cassandra

1E Java FRFF AT RSP, X IVM MRS UET— B2 Java FRARTEF KSR
o —ELA, Java FF R A SLHGEE—LEE/ZH JVM APL, Eb4n JVMPL #1 JVMTI 55, 7
BENEI Java FRFFEITHREPH VM MARGEH—RZFIH L. XFITX—EH LR AR,
ROX B KRR C A INL Vi, FEREEBETHMMET . TREIT E/MA RS TR
FEHAOERFE., I THISXA M, Sun AFAER Java SE 5 ik, EXEET Java F
Py (Java Management Extensions, JMX) FAREHUSI Java FBF ([0 IMX Hi7E J2EE
1.4 Ry RA) . IMX A, ik JIDK A& B MR ROP AT RE, it T RERRE AL
W JVM M7/ B, MR T Java iI55 A C B HITIEES .

LATAT L IMX S XT Cassandra FYiZ ARG HEAT IR . 7EACHE Cassandra J3 3) 24/
A cassandra-env. sh &7, FEE T IMX BN 2% .
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JVM_OPTS = " $ JVM_OPTS-Dcom. sun. management . jmxremote. port = $ JMX_PORT"
JVM_OPTS = " $ JVM_QOPTS-Dcom. sun. management . jmxremote. ssl = false"
JVM_OPTS = " $ JVM_OPTS-Dcom. sun. management .. jmxremote. authenticate = false"

FFLAZE Cassandra JE3h/5, AT LA@Eat JDK 24669 IMX f9 Wil T B3 W il] Cassandra B35

T
£ JDK gy 2232 B3R R) bin T HRF, H—124H: jeonsole B3¢/, BWIXMTRAE
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{1 bin
v Pl build
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St iT5EEE Ll JS, A RAFE D \workspace\cassandra — 0. 6. 2\build B FZHFFAF TS5
X, B A-20 FR

Name i Date modified Type Size
3 classes 2010/6/6 16:17 File Folder
L dist 2010/6/6 16:18 File Folder
& javadoc 2010/6/6 16:18 Fite Folder

C tib 2010/6/6 15:57 File Folder

 bitest 2010/6/6 15:57 Fite Folder
I spache-cassandra-06.2 jar 2010/6/6 16:17 VAinRAR archive 1,54k8 §
.| apache-cassandra-0.6.2-binJat.bt 2010/6/6 16:22 Text Document 141 X8
W apache-cassandra-062-bintar.gz 2010/6/6 16:18 WinRAR archive 10,477 KB
L spache-cassandra-062-src.ratt 2010/6/616:22 Text Document 0B
W spache-cassandra-06.2-srctangz 2010/6/6 16:22 WinRAR archive 9,798 KB
BWivy-230ar 2009/10/13 5:19 WinRAR archive 830 KB

B A-20 Cassandra 7815830
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ABE4TEPRE T —1 2T Cassandra ITEEL AR 5 RS, ARz H P FE
JE{LHS, Cassandra BJHHATREAH 0. 6. x, T B4LBEHINE B-1 ik,
m E mﬁjﬁﬂu B_2 E’fa—-{o

¥ =¥ CassSeller
v Ssrc

v t8 cassSeller.app
» 1J) App.java

v i cassSeller.dao
» iJ} BuyerDao.java
» (J} ProductDao.java
» [J) SellerDao.java

v [ cassSeller.dao.impl

> LJ'} ﬂuyerDao!mpl.Ja\:-a JARs and class folders on the build path:
» {7} ProductDaolmpl.java DN T T SR o S PO S L S R AR e
» {7} SellerDaoimpl.java | ¥ = apache-cassandra-0.6.2.jar - /Users/gpcuster/Dev/aj
v &3 cassSeller.model e @jug-z.t}.ﬂ.jar - [Users/gpcuster/Dev/apache-cassandi
> {3} Buyer.java | ® @ libthrift-r917130.jar - /Users/gpcuster/Dev/apache-c
» ] Comment.java | > @ log4j-1.2.14.jar - JUsers/gpcuster/Dev/apache-cassa
» (3} Product.java - ¥ = slf4j-api-1.5.8.jar - /Users/gpcuster/Dev/apache-cas
» 1] Seller.java » 4 sif4j-log4j12-1.5.8.jar - [Users/gpcuster/Dev/apache
» BAJRE System Library [JavaSE-1.6) 5 » = JRE System Library [JavaSE-1.6]
» &4 Referenced Libraries :

B B-1 WiES4H F B-2 I HAREIE
FHZ504% 20 B BRI,

B.1 cassSeller. app. App

package cassSeller. app;

import java. lang.reflect.Field;
import java. lang.reflect.Method;
import java. lang.reflect.Modifier;
import java.util.List;

import org.safehaus.uuid. UUIDGenerator;

import cassSeller.dao. BuyerDao;
import cassSeller.dao. ProductDac;
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import cassSeller.dao.SellerDao;

import cassSeller.dao. impl. BuyerDaolmpl;
import cassSeller.dao. impl. ProductDaoImpl;
import cassSeller.dao. impl. SellerDaoImpl;
import cassSeller.model. Buyer;

import cassSeller.model.Comment ;

import cassSeller.model. Product;

import cassSeller.model. Seller;

public class App {

SE ok

EBRNE R P OASH BN SRS FHE

@ param entityName
W AP &) 2 f 54
@ return L RH TSN BN EHPliG FH$
@ throws Exception
* /
static String getPropertyString (Object entityName)throws Exc:'eption {
Class < ?>c =entityName.getClass ();
Field field[] =c.getDeclaredFields();
StringBuffer sb =new StringBuffer();

* % ¥ * * *

for (Field f:field) {
if ((f.getModifiers() & Modifier.STATIC) !=0) {
continue;
}
sb. append (f. getName () ) ;
sb.append (" : ");
sb. append (invokeMethod (entityName, f.getName (), null));
sb. append ("\n");
}
return sb. toString();

static Object invokeMethod (Object owner, String methodName, Object [] args)
throws Exception {
Class < ?>ownerClass = owner.getClass();

methodName =methodName. substring (0,

1). toUpperCase () + methodName. substring(1);
Method method =null;
try {

method = ownerClass. getMethod ("get " + methodName) ;
} catch (Exception e) {
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return method. invoke (owner) ;

VE
* @ param args
* /
public static void main (Stringl[] args) {
BuyerDao buyerDao = new BuyerDaoImpl ("localhost ", 9160);

Buyer buyerl =new Buyer():;

buyerl. setUserName ("aaron");
buyerl.setName ("¥ 5 ");

buyerl. setAddress ("China Hangzhou");
buyerl. setAge (26);

buyerl. setSex("male");

Buyer buyer2 =new Buyer () ;
buyer2. setUserName ("1ily"):;
buyer?2. setName ("#F#");
buyer?.setAddress ("China Xi£");
buyver2. setbhge(23);
buyer2.setSex ("female");

try {
buyerDao. insertBuyer (buyerl);
buyerDao. insertBuyer (buyer2);
} catch (Exception e) {
e.printStackTrace();

try {
Buyer aaron = buyerDao. getBuyer ("aaron");
System.out.println(getPropertyString (aaron));
} catch (Exception e) {
e.printStackTrace();

SellerDao sellerDao =new SellerDaoImpl {("localhost", 9160);

Seller sellerl =new Seller ();
sellerl. setUserName ("sportSeller");
sellerl. setName ("AF Aot E£");
sellerl. setAddress ("China Wuhan");
sellerl.setAge(30);
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sellerl. setSex( "male");

Seller seller2 =new Seller();
seller2. setUserName ("sellexr2");
seller2.setName ("% WRE");

seller2. setAddress ("China Beijing");
seller2.setAge(37);
seller2.setSex("male");

try {
sellerDao. insertSeller(sellerl);

sellerDao. insertSeller(seller2);
} catch (Exception e} {
e.printStackTrace();

try {
Seller sportSeller =sellerDac.getSeller ("sportSeller");

System.out.println (getPropertyString (sportSeller));
} catch (Exception e) {
e.printStackTrace();

ProductDao productDao = new ProductDacImpl ("localhost ™, 9160);

Product productl =new Product ();
productl.setDesc ("G & AL L R H");

productl. setSellerUserName ("sportSeller");
productl. setName ("Football");

productl. setPrice(98.8);

productl. setUuid (UUIDGenerator.getInstance (). generateTimeBasedUUID());

Product product2 =new Product {};

product2. setDesc (" Kk ");

product2. setSellerUserName ("sportSeller");
product?. setName ("Basketball");

product2. setPrice(29.8);

product2. setUuid (UUIDGenerator.getInstance (). generateTimeBasedUUID());

try {
productDao. insertProduct (productl);

productDac. insertProduct (product2);
} catch (Exception e) {
e.printStackTrace(};
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try { .
Product football =productDao.getProduct (productl.getUuid());

System.out.println{getPropertyString (football));
} catch (Exception e) {
e.printStackTrace();

try {
productDao. insertProductCategory ("Sports", productl.getUuid());

productDao. insertProductCategory ("Sports”, product2.getUuid());
} catch (Exception e) {
e.printStackTrace();

try {
List < Product >products =
productDao. getTopCategoryProducts ("Sports”, 2);
for (Product product : products) {

System.out.println(getPropertyString (product));
}
} catch (Exception e) {
e.printStackTrace();

Comment commentl =new Comment ();

commentl. setUuid (UUIDGenerator.getInstance (). generateTimeBasedUUID());
commentl . setCommentUserName ("aaron");
commentl. setContent ("good product");

Comment commentZ =new Comment ();
comment?2. setUuid (UUIDGenerator.getInstance (). generateTimeBasedUUID());
comment? . setCommentUserName ("aaxon");
comment2. setContent ("X 4fik FEde");
Comment comment3 =new Comment {);
comment3. setUuid (UUIDGenerator.getInstance().generateTimeBasedUUID());

comment3. setCommentUserName ("1lily");
comment3. setContent ("# HIR B X il ) ;

try {
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productDaoc. insertComment (product2.getUuid(), commentl);
productDao. insertComment (product2.getUuid (), comment2);
productDao. insertComment (product2.getUuid (), comment3);
} catch (Exception e) {
e.printStackTrace();

try {
List < Comment > comments =
productDao. getTopProductComments (product?2 . getUuid(), 2);
for (Comment comment : comments) {

System.out.println{getPropertyString (comment));
}

} catch (Exception e) {
e.printStackTrace();

B.2 cassSeller. dao. BuyerDao

package cassSeller.daoc;
import cassSeller.model. Buyer;
public interface BuyerDaoc {

Ve
¥ Buyer F#IENF) Cassandra ¥

%® ¥

@ param buyer
% FZHEANK) Buyer FH)
@ throws Exception
* /
public void insertBuyer (Buyer buyer) throws Exception;

¥ ¥ ¥

Ve
#&3% buyerUserName, AA Cassandra P # 42t & 4 Buyer 4]

@ param buyerUserName
Buyer ColumnFamily #) key

% ¥ % ¥
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* @ return Buyer FE4#
* @ throws Exception
* /
public Buyer getBuyer (String buyerUserName) throws Exception;

B.3 cassSeller. dao. ProductDao

package cassSeller.dao;
import java.util.List;
import org. safehaus.uuid.UUID;

import cassSeller.model. Comment ;
import cassSeller.model. Product;

public interface ProductDao {

S xk
¥ Product £ IHEAF| CcCassandra P

@ param product
& FIEANH Product 4]
@ throws Exception
* /
public void insertPrcducE: (Product product) throws Exception;

* ¥ X ¥ ¥

Sx &
= 5o #1485 846N F] Cassandra ¥

*
*
* @ param category
* SRk
* @ param productUUID
* Product ColumnFamily #7 key
* @ throws Exception
* /
public void insertProductCategory (String category, UUID productUUID)
throws Exception;

VE N
* 3 xS {E LA T Cassandra ¥
*

* @ param productUUID
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*

Product ColumnFamily & key
* @ param comment
P H 5
* @ throws Exception
* /
public void insertComment (UUID productUUID, Comment comment )
throws Exception;

*

Ve
&3 productUUID, M Cassandra P #i0 &} F &9 Product 4

*

*

@ param productUUID

*

Product ColumnFamily #) key
* @ return Product 4]
* @ throws Exception
* /
public Product getProduct (UUID productUUID) throws Exception;

SE &
* i category,M Cassandra ¥ F#)FE 4749 topNum 4~ Product %4

¥

@ param category
JE a5 4
€ param topNum
16 Fe A7 o R4 6h A%
@ return FE %) topNum 4 Product Z#]
* @ throws Exception
x /
public List < Product >getTopCategoryProducts (String category, int topNum)

*

*

*

*

throws Exception;

VA
e dE productUUID, M Cassandra ¥ F ) #7497 topNum 4~ Product 3 %4

*

*
* @ param productUUID
* Product ColumnFamily #) key
* @ param topNum
3 16) ST &Y FH 6 A
* @ return £ 4745 topNum 4 Product ## £ 4]
* @ throws Exception
* /
public List <Comment >getTopProductComments (UUID productUUID, int topNum)
throws Exception;

+*
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B. 4 cassSeller. dao. SellerDao

package cassSeller. dao;
import cassSeller.model. Seller;

public interface SellerDao {

&
]
*
A
#
E S

*

*

# Seller ZE#]45A 3] Cassandra ¥

@ param seller
HEIHEANE Seller £H

@ throws Exception

/

public void insertSeller (Seller seller) throws Exception;

Sk

* % * * * *

*

®

3L i% sellerUserName, M Cassandra ¥ & )2t £ ¢) Seller 24

@ param sellerUserName
Seller ColumnFamily #) key
@ return Seller Z:#|

@ throws Exception

/

public Seller getSeller (String sellerUserName) throws Exception;

B.5 cassSeller. dao. impl. BuyerDaoImpl

package cassSeller.dac. impl;

import
import
import
import

import
import
import
import
import
import
import

java.util.ArrayList;
java.util.HashMap;
java.util.List;
java.util.Map;

org.
org.
org.
org.
org.
org.
org.

apache. cassandra. thrift.
apache. cassandra. thrift.

apache. cassandra. thrift
apache. cassandra. thrift
apache. cassandra. thrift

Cassandra.Client;
Column;

. ColumnOrSuperColumn;
. ColumnParent;
.ConsistencyLevel;
apache. cassandra. thrift.
apache. cassandra. thrift.

Mutation:
SlicePredicate;

e 251
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import org.apache. cassandra. thrift.SliceRange;
import org.apache. thrift.protocol. TBinaryProtocol;
import org.apache. thrift. transport.TSocket;

import cassSeller.dao. BuyerDao;
import cassSeller.model. Buyer;

Sk
* @ author gpcuster
*

* /
public class BuyerDaoImpl implements BuyerDao {

Client cassandraClient =null;

public BuyerDaoImpl (String host, int port) {
TSocket socket =new TSocket (host, port);

TBinaryProtocol binaryProtocol =
new TBinaryProtocol (socket, false,false);
cassandraClient =new Client (binaryProtocol);

try {
socket.open();

} catch (Exception e) {
e.printStackTrace();
cassandraClient =null;
return;

@ Override
public void insertBuyer (Buyer buyer) throws Exception {
if (cassandraClient ==null) {
throw new Exception("Can 't connect to Cassandra.");

if (buyer ==null) {
throw new Exception("Can 't insert null buyer to Cassandra. ");

if (buyer.getUserName () ==null || buyer.getUserName (). isEmpty ()} {
throw new Exception("Can 't insert null
buyerUserName to Cassandra. ");
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Map < String, Map <String, List <Mutation > > >mutationMap =new HashMap < String,
Map < String, List <Mutation> > > ();

Map < String, List <«Mutation > >cfMutationMap =new HashMap <String, List
<Mutation > > ();
List <«Mutation »mutationList =new ArrayList <Mutation > ();

SERERREL
if (buyer.getAge() >0) {
Column ¢ =new Column () ;
c.name = "age".getBytes("utf -8");
c.value =String.valueOf (buyer.getAge()).getBytes ("utf -8");
c.timestamp = System. currentTimeMillis ();

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn();
cosc.column =c;
Mutation mutation =new Mutation();
mutation. column_or_supercolumn = cosc;
mutationList.add (mutation);

}

if (buyer.getAddress () !=null && !buyer.getAddress (). isEmpty ()) {
Column ¢ = new Column{();
c.name = "address".getBytes ("utf -8");
c.value =buyer.getAddress (). getBytes ("utf -8");
c.timestamp = System. currentTimeMillis ();

ColumnOrSuperColumn cosc =new ColumnOrSuperColumn{();
cosc.column =c;

Mutation mutation =new Mutation();

mutation. column_or_supercolumn = COSC;
mutationList.add (mutation);

}

if (buyer.getSex() !=null && 'buyer.getSex().isEmpty()) {
Column ¢ =new Column() ;
c.name = "sex".getBytes ("utf -8"};
c.value =buyer.getSex().getBytes ("utf -8");
c.timestamp = System.currentTimeMillis();

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn () ;
cosc.column =¢;
Mutation mutation =new Mutation();
mutation. column_or_supercolumn = CcOSC;
mutationList.add (mutation);

}
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if (buyer.getName () !=null && !buyer.getName (). isEmpty ()) {
Column ¢ =new Column () ;
Cc.name = "name".getBytes ("utf -8");
c.value =buyer.getName (). getBytes ("utf -8");
c.timestamp = System. currentTimeMillis ();

ColumnOrSuperColumn cosc =new ColumnOrSuperColumn () ;
cosc.column =c¢;
Mutation mutation =new Mutation();
mutation. column_or_supercolumn = cosc;
mutationList. add (mutation);
}

if (!mutationList. isEmpty()) {
cfMutationMap. put {(Buyer.ColumnFamily, mutationList});
mutationMap. put (buyer.getUserName (), cfMutationMap);

cassandraClient. batch_mutate (Buyer. keySpace,
mutationMap,ConsistencyLevel.ONE);
}

@ Qverride
public Buyer getBuyer (String buyerUserName) throws Exception {
if (cassandraClient ==null) {
throw new Exception("Can 't connect to Cassandra. ");

if (buyerUserName ==null || buyerUserName. isEmpty()) {
throw new Exception("Can 't get null buyer to Cassandra. ");

ColumnParent columnParent = new ColumnParent ();

columnParent. column_family =Buyer.ColumnFamily;

SliceRange fange =new SliceRange (new byte[] {}, new byte[] {}, true,
Integer.MAX_VALUE);

SlicePredicate slicePredicate =new SlicePredicate();

slicePredicate.slice_range =range;

List < ColumnOrSuperColumn >buyerColumns =
cassandraClient.get_slice (Buyer. keySpace, buyerUserName,
columnParent, slicePredicate,ConsistencyLevel.ONE);

Buyer buyer =new Buyer ();
buyer. setUserName (buyerUserName) ;
for (ColumnOrSuperColumn cosc : buyerColumns) ({
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Column c =cosc.column;

String columnName = new String (c.name, "utf -8");
String columnValue =new String (c.value, "utf -8");
if ("age".equals (columnName)) {

buyer. setAge (Integer.parselnt (columnvValue));

} else if ("address".equals (columnName)) {
buyer. setAddress (columnValue);

} else if ("sex".equals (columnName)) {
buyer. setSex (columnValue};

} else if ("name".equals (columnName)) {
buyer. setName (columnValue};

return buyer;

B.6 cassSeller. dao. impl. ProductDaolmpl

package cassSeller.dao. impl;

import
import
import
import

import
import
import
import
import
import

import
import
import
import
import
import
import

import
import
import

java.util.ArrayList;
java.util.HashMap;
java.util.List;
java.util.Map;

org.apache. cassandra. thrift.Cassandra.Client;
org.apache. cassandra. thrift.Column;

org.apache. cassandra. thrift.ColumnOrSuperColumn;
org.apache. cassandra. thrift.ColumnParent;
org.apache. cassandra. thrift.ColumnPath;

org. apache. cassandra. thrift.ConsistencyLevel;

org.apache. cassandra. thrift.Mutation;
org.apache. cassandra. thrift. SlicePredicate;
org. apache. cassandra. thrift.SliceRange;
org. apache. cassandra. thrift. SuperColumn;
org.apache. thrift.protocol. TBinaryProtocol;
org.apache. thrift. transport. TSocket;
org.safehaus.uuid. UUID;

cassSeller. dao. ProductDao;
cassSeller.medel. Comment ;
cassSeller.model. Product ;

255
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public class ProductDaolImpl implements ProductDao {

Client cassandraClient =null; i
public ProductDaolImpl {(String host, int port) {
TSocket socket =new TSocket (host, port);

TBinaryProtocol binaryProtocol =new
TBinaryProtocol (socket, false,false);
cassandraClient =new Client (binaryProtocol);

try {
socket.open();

} catch (Exception e) {
e.printStackTrace();
cassandraClient =null;
return;

@ Override
public void insertProduct (Product product) throws Exception {
if (cassandraClient ==null) ({
throw new Exception("Can 't connect to Cassandra. ");

if (product ==null) {
throw new Exception("Can 't insert null product to Cassandra.");

if (product.getUuid() ==null || product.getUuid (). isNullUUID({)}) {
throw new Exception("Can 't insert null product to Cassandra. ");

Map < String, Map <String, List <Mutation >>>
mutationMap =new HashMap <String, Map <String, List <Mutation >>> ();
Map < String, List <Mutation > >cfMutationMap =new HashMap < String,
List <Mutation > > ();
List <Mutation >mutationList =new ArrayList <Mutation > ();

'S Yak T3 A
if (product.getPrice{) >0) {
Column ¢ =new Column{() ;
c.name = "price".getBytes ("utf -8");
c.value =String.valueOf (product.getPrice()).getBytes (*utf-8");
Cc.timestamp = System. currentTimeMillis(};
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ColumnOrSuperColumn cosc =new ColumnOrSuperColumn () ;
cosc.column =c;

Mutation mutation =new Mutation();

mutation. column_or_supercolumn = CoscC;
mutationList.add (mutation);

if (product.getDesc() !=null && !product.getDesc().isEmpty ()) (
Column ¢ =new Column();
c.name = "desc".getBytes ("utf -8");
c.value =product.getDesc (). getBytes ("utf -8");
c.timestamp = System. currentTimeMillis ();

ColumnOrSuperColumn cosc =new ColumnOrSuperColumn () ;
cosc.column =c;

Mutation mutation =new Mutation();

mutation. column_or_supercolumn = COSC;
mutationList.add (mutation);

if (product.getName() !'=null && !product.getName (). isEmpty (}) {
Column ¢ =new Column ();
c.name = "name".getBytes ("utf -8");
c.value =product.getName (). getBytes ("utf -8");
c.timestamp = System. currentTimeMillis();

ColumnOrsSuperCeolumn cosc =new ColumnOrSuperColumn ();
cosc.column =c;

Mutation mutation =new Mutation();

mutation. column_or_supercolumn = cosc;
mutationList.add(mutation);

if (product.getSellerUserName() !=null
&&! product.getSellerUserName (). isEmpty ()) {
Column ¢ =new Column();
c.name = "sellerUserName".getBytes ("utf -8");
c.value =product.getSellerUserName ().getBytes ("utf -8");
c.timestamp = System. currentTimeMillis ();

ColumnQrSuperColumn cosc =new ColumnOrSuperColumn () ;
cosc.column =cC;

Mutation mutation =new Mutation();

mutation. column_or_supercolumn = cosc;
mutationList.add (mutation);
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if (!mutationlList.isEmpty()) {
cfMutationMap. put (Product.ColumnFamily, mutationList);
mutationMap. put (product.getUuid(). toString (), cfMutaticonMap);

cassandraClient. batch_mutate (Product. keySpace, mutationMap,ConsistencyLev-
el.ONE);

@ Override
public void insertComment (UUID productUUID, Comment comment )
throws Exception {
if (cassandraClient ==null) {
throw new Exception{("Can 't connect to Cassandra.");

if (productUUID ==null || productUUID. isNullUUID()) {
throw new Exception("Can 't insert null product teo Cassandra.");

if (comment ==null || comment.getUuid (). isNullUUID()) {
throw new Exception("Can 't insert null comment to Cassandra. ");

Map < String, Map < String, List <Mutation > > >mutationMap = new HashMap
<String, Map <String, List <Mutation> > > ();

Map < String, List <Mutation > > cfMutationMap =new HashMap < String,
List <Mutation> > ();

List <Mutation >mutationList =new ArrayList <Mutation > ();

List <Column > columns =new ArraylList <Column > ();
if (comment.getCommentUserName () !'=null
&& !'comment. getCommentUserName (). isEmpty (}) {
Column ¢ =new Column () ;
c.name = "commentUserName".getBytes ("utf -8");
c.value = comment. getCommentUserName (). getBytes ("utf -8");
Cc.Lcimestamp = System. currentTimeMillis();

columns. add(c):;

}
if (comment.getContent () !=null && !comment.getContent (}. isEmpty ()) {

Column ¢ =new Column () ;
c.name = "content".getBytes ("utf -8"};
c.value = comment. getContent (). getBytes ("utf -8");
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c.timestamp = System. currentTimeMillis ();

celumns. add(c);

}

if (lcolumns. isEmpty ()} {
SuperColumn sc =new SuperColumn();
sc.name = comment . getUuid (). toByteArray ();
sc.columns =columns;

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn();
cosc. super_column =sc;

Mutation mutation =new Mutation();

mutation. column_or_supercolumn = cosc;
mutationList.add (mutation);

cfMutationMap. put (Comment.ColumnFamily, mutationList);
mutationMap.put (productUUID. toString(), cfMutationMap);

cassandraClient. batch_mutate (Product. keySpace,
mutationMap,ConsistencyLevel.ONE);

}

@ Override
public Product getProduct (UUID productUUID) throws Exception {

if (cassandraClient ==null) {
throw new Exception("Can 't connect to Cassandra. ");

if (productUUID ==null || productUUID. isNullUUID()) {
throw new Exception("Can 't get null product to Cassandra.");

ColumnParent columnParent =new ColumnParent ();

columnParent.column_family = Product.ColumnFamily ;

SliceRange range =new SliceRange (new byte[] {}, new byte[] {}, true,In-
teger.MAX_VALUE);

SlicePredicate slicePredicate =new SlicePredicate();

slicePredicate.slice_range = range;

List <« ColumnOrSuperColumn > productColumns =
cassandraClient .get_slice (Product.keySpace, productUUID.toS-

tring (), columnParent,
slicePredicate, ConsistencyLevel.ONE);
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Product product =new Product () ;
product. setUuid (productUUID);
for (ColumnOrSuperColumn cosc : productColumns) {
Column c =cosc. column;
String columnName =new String(c.name, "utf -8");
String columnValue =new String(c.value, "utf -8"};
if ("sellerUserName".equals (columnName)) {
product. setSellerUserName (columnValue);
} else if ("desc". equals (columnName)) {
product. setDesc (columnValue);
} else if ("name". equals (columnName)) {
product. setName (columnValue);
} else if ("price".equals (columnName)) {
product. setPrice (Double. parseDouble (columnValue));

}
return product;

@ Override
public void insertProductCategory (String category, UUID productUUID)
throws Exception {
if (cassandraClient ==null) {
throw new Exception("Can 't connect to Cassandra.");

if (category ==null || category.isEmpty ()} {
throw new Exception("Can 't insert null category to Cassandra. ");

if (productUUID==null || productUUID. isNullUUID()) {
throw new Exception ("Can 't insert null product to Cassandra. ");

ColumnPath columnPath = new ColumnPath ();
columnPath. column_family = "ProductCategory";
columnPath. column = productUUID. toByteArray () ;

cassandraClient. insert (Product. keySpace, category, columnPath,

new bytel[] {},
System.currentTimeMillis (), ConsistencyLevel.ONE)};

@ Override
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public List < Product >getTopCategoryProducts (String category, int topNum)
throws Exception {
if (cassandraClient ==null) {
throw new Exception("Can 't connect to Cassandra. ");

if (category ==null || category.isEmpty ()) {
throw new Exception("Can 't get null category to Cassandra. ");

if (topNum<l) {
throw new Exception ("topNum must larger thanl.");

ColumnParent columnParent =new ColumnParent ();

columnParent. column_family = "ProductCategory”;

SliceRange range =new SliceRange (new byte([] {}, new byte[] {}, true,
topNum) ;

SlicePredicate slicePredicate =new SlicePredicate();

slicePredicate. slice_range =range;

List < ColumnOrS'uperColumn >productColumns =
cassandraClient.get_slice (Product. keySpace, category,
columnParent, slicePredicate,ConsistencylLevel.ONE);

List < Product >products =new ArrayList < Product > ();
for (ColumnOrSuperColumn cosc : productColumns) {

Column ¢ =cosec.column;
UUID productUUID =new UUID(c.name);

products. add (getProduct (productUUID));
return products;

@ Override
public List < Comment >getTopProductComments (UUID productUUID, int topNum)
throws Exception (
if (cassandraClient ==null) {
throw new Exception ("Can't.connect .to Cassandra."); '

if (productUUID ==null || productUUID. isNullUUID()) {
throw new Exception("Can 't get null product to Cassandra.");
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if (topNum<l) {
throw new Exception ("topNum must larger thanl. ");
}
ColumnParent columnParent =new ColumnParent ();
columnParent. column_family = Comment. ColumnFamily;
SliceRange range =new SliceRange (new byte[] {}, new byte[] {}, true,
topNum) ;
SlicePredicate slicePredicate =new SlicePredicate();
slicePredicate.slice_range =range;

List < ColumnOrSuperColumn >commentColumns =
cassandraClient.get_slice (Product. keySpace,
productUUID. toString (), columnParent,slicePredicate,

ConsistencyLevel.ONE);

List <Comment >comments =new ArrayList < Comment > ();
for (ColumnOrSuperColumn cosc : commentColumns) {
SuperColumn sc = COSC. super_column;
Comment comment =new Comment () ;
comment . setUuid (new UUID(sc.name));
for (Column ¢ : sc.columns) {
String columnName = new String(c.name, "utf -8");
String columnValue =new String(c.value, "utf -8");

if ("commentUserName".equals (columnName)) {
comment. setCommentUserName (columnValue};
} else if ("content".equals (columnName)) {
comment . setContent (columnValue);
}

comments. add (comment) ;

return comments;

B. 7 cassSeller. dao. impl. SellerDaolmpl

package cassSeller.dao. impl;
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import java.util.ArrayList;
import java.util.HashMap;
import java.util.List;
import java.util.Map;

import org.apache. cassandra. thrift.Column;

import org.apache. cassandra. thrift.ColumnOrSuperColumn;
import org.apache. cassandra. thrift.ColumnParent;

import org.apache. cassandra. thrift.Consistencylevel;
import org.apache. cassandra. thrift.Mutation;

import org.apache. cassandra. thrift.SlicePredicate;
import org. apache. cassandra. thrift.SliceRange;

import org.apache. cassandra. thrift.Cassandra.Client;
import org.apache. thrift.protocol. TBinaryProtocol;
import org.apache. thrift. transport.TSocket;

import cassSeller.dao.SellerDao;
import cassSeller.model. Seller;

public class SellerDaoImpl implements SellerDao{
Client cassandraClient =null;

public SellerDaoImpl (String host, int port) {
TSocket socket =new TSocket (host, port);

TBinaryProtocol binaryProtocol =new TBinaryProtocol (socket, false,
false);
cassandraClient =new Client (binaryProtocol);

try {
socket.open();

} catch (Exception e) {
e.printStackTrace();
cassandraClient =null;

" return;

@ Override
public void insertSeller (Seller seller) throws Exception {
if (cassandraClient ==null) {
throw new Exception("Can 't connect to Cassandra. ");

if (seller ==null) {
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throw new Exception("Can 't insert null seller to Cassandra. ");

if (seller.getUserName () ==null || seller.getUserName (). isEmpty ()) {
throw new Exception("Can 't insert null sellerUserName
to Cassandra. ");

Map < String, Map <String, List <Mutation > > >mutationMap =new
HashMap < String, Map <String, List <Mutation> > > ();

Map < String, List <Mutation > >cfMutationMap =new HashMap < String,
List <«Mutation> > ();

List «Mutation >mutationList =new ArrayList <Mutation > ();

Y EEERBE
if (seller.gethge() »0) {
Column ¢ =new Column () ;
c.name = "age".getBytes ("utf -8");
c.value =String.valueOf (seller.getAge()).getBytes ("utf -8");
c.timestamp =System.currentTimeMillis();

ColumnOrSuperColumn cosc =new ColumnOrSuperColumn () ;
cosc.column =c;

Mutation mutation =new Mutation();
mutation.column_cor_supercolumn = cosc;
mutationList.add (mutation);

if (seller.getAddress() !=null && !seller.getAddress (). isEmpty ()) {
Column ¢ =new Column () ;
c.name = "address".getBytes ("utf -8");
c.value =seller.getAddress (). getBytes ("utf -8");
c.timestamp =System.currentTimeMillis();

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn () ;
cosc.column =c;

Mutation mutation =new Mutation();

mutation. column_cor_supercolumn = COSC;
mutationList.add (mutation);

if (seller.getSex() !=null && !seller.getSex().isEmpty ()) (
Column ¢ =new Column () ;
c.name = "sex".getBytes ("utf -8");
c.value =seller.getSex().getBytes ("utf -8");
c.timestamp =System. currentTimeMillis();
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ColumnOrSuperColumn cosc = new ColumnOrSuperColumn () ;
cosc.column =¢;

Mutation mutation =new Mutation();
mutation.column_or_supercolumn =cosc;
mutationList.add (mutation);

if (seller.getName() !'=null && !seller.getName (). isEmpty ()) {
Column ¢ =new Column ();
c.name = "name".getBytes ("utf -8");
c.value =seller.getName (). getBytes ("utf -8");
c.timestamp = System. currentTimeMillis ();

ColumnOrSuperColumn cosc =new ColumnOrSuperColumn () ;
cosc.column =¢;

Mutation mutation =new Mutation();

mutation. column_or_supercolumn = cosc;
mutationList.add (mutation);

if (!mutationList.isEmpty{)) {
cfMutationMap. put (Seller.ColumnFamily, mutationList);
mutationMap. put (seller.getUserName (), cfMutationMap);

cassandraClient.batch_mutate (Seller.keySpace, mutationMap,ConsistencyLevel,.ONE);
}

@ Override
public Seller getSeller (String sellerUserName) throws Exception {

if (cassandraClient ==null) {
throw new Exception ("Can 't connect to Cassandra. ");

if (sellerUserName ==null || sellerUserName. isEmpty ()) {
throw new Exception("Can 't get null buyer to Cassandra.");

ColumnParent columnParent =new ColumnParent ();

columnParent. column_family =Seller.ColumnFamily;

SliceRange range =new SliceRange (new byte[] {}, new byte[] {}, true,In-
teger.MAX _VALUE);

SlicePredicate slicePredicate =new SlicePredicate();

slicePredicate. slice_range =range;
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List < ColumnOrSuperColumn > sellerColumns = cassandraClient.get _
slice(Seller. keySpace, sellerUserName, columnParent, slicePredicate,Consisten-
cyLevel.ONE);

Seller seller =new Seller();
seller. setUserName (sellerUserName);
for (ColumnOrSuperColumn cosc : sellerColumns) {
Column ¢ =cosc.column;
String columnName =new String (c.name, "utf -8");
String columnValue =new String (c.value, "utf -8");
if ("age".equals (columnName)) {
seller.setAge (Integer.parselnt (columnValue));
} else if ("address".equals (columnNMame)) {
seller. setAddress (columnValue);
} else 1f {"sex".equals (columnName)) {
seller. setSex (columnValue);
} else if ("name". equals (columnName)) {
seller. setName (columnvalue);

return seller;

B. 8 cassSeller. model. Buyer

package cassSeller.model;

public class Buyer ({
public static final String keySpace = "CassSeller";
public static final String ColumnFamily = "Buyer"”;

private String userName;

private String name;
private int age;
private String sex;
private String address;

public String getUserName () {
return userName;



B B CassSeller {53 %* 267

public void setUserName (String userName) {
this.userName =userName;

public String getName () {
return name;

public veid setName (String name) {
this.name =name;

public int getAge() {
return age;

public void setAge (int age) {
this. age = age;

public String getSex() {
return sex;

public void setSex (String sex) {
this. sex = sex;

public String getAddress () {
recturn address;

public void setAddress (String address) {
this.address = address;

B. 9 cassSeller. model. Comment

package cassSeller.model;
import org.safehaus.uuid.UUID;

public class Comment {
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public static final String keySpace = "CassSeller";
public static final String ColumnFamily = "Comment *;

private UUID uuid;

private String content;

private String commentUserName;
public UUID getUuid () {

return uuid;

public void setUuid (UUID uuid) {
this.uuid =uuid;

public String getContent (} {
return content;

public void setContent (String content) ({
this.content =content;

public String getCommentUserName (} {
return commentUseriName;

public void setCommentUserName (String commentUserName) {
this. commentUserName = commentUserName;

B. 10 cassSeller. model. Product

package cassSeller.model;
import org.safehaus.uuid.UUID;
public class Product {
public static final String keySpace = "CassSeller";

public static final String ColumnFamily = "Product";

private UUID uuid;
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private String name;

private String sellerUserName;
private String desc;

private double price;

public UUID getUuid () {

return uuid;

public void setUuid (UUID uuid) {
this.uuid =uuid;

public String getName () {
return name;

public void setName (String name) {
this.name =name;

public String getDesc () {
return desc;

public void setDesc (String desc) {
this.desc =desc;

public double getPrice() {
return price;

public void setPrice (double price) {
this.price =price;

public String getSellerUserName () {
return sellerUserName;

public void setSellerUserName (String sellerUserName) {
this.sellerUserName =sellerUserName;
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B. 11 cassSeller. model. Seller

package cassSeller.model;

public class Seller {
public static final String keySpace = "CassSeller"”;
public static final String ColumnFamily = "Seller";

private String userName;
private String name;

private int age;

private String sex;

private String address;
public String getUserName () {

return userName;

public void setUserName (String userName) {
this.userName =userName;

public String getName () (
return name;

public void setName (String name) {
this.name =name;

public int getAge () {
return age;

public void setAge (int age) {
this.age =age;

public String getSex () {
return sex;

public void setSex (String sex) ({
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this. sex =sex;

public String getAddress () (
return address;

public void setAddress (String address) {
this.address =address;
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T 454 &0 E TAUH,

C.1 cassSeller. app. App

package cassSeller. app;

import java. lang.reflect.Field;
import java.lang.reflect.Method;
import java.lang.reflect.Modifier;
import java.util.List;

import org.safehaus.uuid.UUIDGenerator;

import cassSeller.dao.BuyerDao;

import cassSeller.dao. ProductDao;

import cassSeller.dao. SellerDao;

import cassSeller.dao. impl. BuyerDaoImpl;
import cassSeller.dao. impl. ProductDaoImpl;
import cassSeller.dao.impl. SellerDaoImpl;
import cassSeller.model. Buyer;

import cassSeller.model.Comment ;

import cassSeller.model. Product;

import cassSeller.model. Seller;

public class App {

S okk

* IR R RH P AT QA6 BRI 6T B AR lLey FH P

»

@ param entityName

BT &) 2 T4

@ return F £ EH] P AT &6 BiLd) PG FH$

@ throws Exception

/

static String getPropertyString (Object entityName)

throws Exception { _
Class <?> ¢ = entityName.getClass();
Field field[] = c.getDeclaredFields();
StringBuffer sb = new StringBuffer();

* * ¥ ® *

for (Field £ : field) {
if ((f.getModifiers() &
Modifier.STATIC) != 0) {
continue; '
)
sb. append (f. getName());
sb. append (" : ");
sb. append (invokeMethod (entityName,
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f.getName (), null));
sb.append("n");
}
return sb. toString();

static Object invokeMethod (Object owner, String
methodName, Object [] args)
throws Exception {
Class < ?> ownerClass = owner.getClass();

methodName = methodName. substring (0,

1). toUpperCase () + methodName. substring(l);
Method method = null;
try {

method = ownerClass.getMethod("get" + methodName);

} catch (Exception e} {
}

return method. invoke (owner);

/AR

* @ param args

* /

public static void main(String[] args) {

BuyerDao buyerDao = new BuyerDaoImpl ("localhost®,9160);

Buyer buyerl = new Buyerl();

buyerl. setUserName ("aaron");
buyerl.setName ("3EM5*);

buyerl. setAddress ("China Hangzhou");
buyerl.setAge (26);
buyerl.setSex("male");

Buyer buyer2 = new Buyer();
buyer2.setUserName ("1ily");
buyer2.setName ("ZFE#");
buyer2.setAddress ("China XKi&");
buyer2. setAge(23);

buyer2. setSex ("female");

try {
buyerDao. insertBuyer (buyerl);
buyerDao. insertBuyer (buyer2);
} catch (Exception e) {
e.printStackTrace();

try {

<
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Buyer aaron = buyerDao.getBuyer ("aaron");
System.out.println{getPropertyString (aaron));
} catch (Exception e} {
e.printStackTrace();

SellerDao sellerDao = new SellerDaoImpl ("localhost”™, 9160);

Seller sellerl = new Seller();
sellerl. setUserName ("sportSeller");
sellerl.setName ("hF A2t E£");
sellerl. setAddress ("China Wuhan");
sellerl. setAge (30);
sellerl.setSex("male");

Seller seller2 = new Seller();
seller?2.setUserName ("seller2");
seller2.setName ("£mRE");

seller2. setAddress ("China Beijing");
seller2.setAge(37);
seller2.setSex("male");

try {
sellerDao. insertSellerisellerl);

sellerDao. insertSeller(seller2);
} catch (Exception e) {
e.printStackTrace();

try {
Seller sportSeller =sellerDac.getSeller ("sportSeller");

System. out.println{getPropertyString (sportSeller));
} catch (Exception e) {
e.printStackTrace();

ProductDao productDao = new ProductDaoImpl ("localhost”, 9160);

Product productl = new Product();
productl.setDesc("& & JL L 2 ");
productl. setSellerUserName ("sportSeller");
productl. setName ("Football");
productl. setPrice(98.8);
productl. setUuid (UUIDGenerator.getInstance (). generateTimeBasedUUID());

Product product2 = new Product (};
product2. setDesc ("BAEE ") ;
product2. setSellerUserName ("sportSeller");
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product2. setName ("Basketball");
product2.setPrice(29.8);
product2. setUuid (UUIDGenerator.getInstance().generateTimeBasedUUID());

try {
productDao. insertProduct (productl);
productDao. insertProduct (product2);
} catch (Exception e) {
e.printStackTracel();

try {

Product football =productDao. getProduct (productl.getUuid());
System.out.println(getPropertyString (football));
} catch (Exception e) {
e.printStackTrace();

try {
productDao. insertProductCategory ("Sports", productl.getUuid());
productDao. insertProductCategory ("Sports", product2.getUuid());
} catch (Exception e) {
e.printStackTrace();

try {

List < Product > products =
productDao. getTopCategoryProducts ("Sports™, 2);
for (Product product : products) {
System. out.println(getPropertyString (product));

}

} catch (Exception e) {
e.printStackTrace();

Comment commentl = new Comment();

commentl.setUuid (UUIDGenerator.getInstance (). generateTimeBasedUUID({));
commentl. setCommentUserName ("aaron");
commentl. setContent ("good product”);
Comment comment2Z = new Comment (};

comment2.setUuid (UUIDGenerator.getInstance (). generateTimeBasedUUID());
comment?. setCommentUserName ("aaron");

comment?2.setContent ("if$fik A ");

Comment comment3 = new Comment ();
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comment3. setUuid (UUIDGenerator.getInstance (). generateTimeBasedUUID());
comment3. setCommentUserName ("1ily");

comment3 . setContent ("# HIRF X A4l ") ;

try {
productDao. insertComment (product2.getUuid (), commentl );

productDao. insertComment (product2.getUuid(),comment2);

productDao. insertComment (product2. getUuid(),comment3);
} catch (Exception e) {
e.printStackTrace();

try {
List < Comment > comments =
productDao. getTopProductComments {
product2.getUuid(), 2);
for (Comment comment : comments) {

System.out.println (getPropertyString (comment)):;
}

} catch (Exception e) {
e.printStackTrace();

C.2 cassSeller. dao. BuyerDao

package cassSeller.dao;
import cassSeller.model. Buyer;
public interface BuyerDao {

/

+*

¥ Buyer 446N 5 Cassandra P

@ param buyer
*EHN 6 Buyer 54

@ throws Exception
/
public void insertBuyer (Buyer buyer) throws Exception;

* O O% ¥ ¥ * ¥ *

VT
* 3% buyerUserName, M Cassandra ¥ & ) 5F k) Buyer 54
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s
* @ param buyerUserName
* Buyer ColumnFalimy #) key
* @ return Buyer 4
* @ throws Exception
* /
public Buyer getBuyer (String buyerUserName) throws Exception;

C. 3 cassSeller. dao. ProductDao

package cassSeller.dao;
import java.util.List;
import org.safehaus.uuid.UUID;

import cassSeller.model.Comment;
import cassSeller.model. Product;

public interface ProductDao {

/!

*

3 Product EH#|#EAF) Cassandra §

@ param product

T FIEN G Product 4]
@ throws Exception

/

public void insertProduct (Product product) throws Exception;

* O % *® % =

*

V'

* 35 B4 A5 036N P Cassandra P
*

@ param categery

JE sty o &

@ param productUUID
Product ColumnFamily #) key
@ throws Exception

* O ¥ ¥ =®

/

public void insertProductCategory (String category, UUID productUUID)throws
Exception;

VL
- i it 43 846 %) cassandra

¥*

@ param productUUID
Product ColumnFamily &) key

* ¥ *



280 ¢¢* Cassandra SCAR .

# @ param comment

* PRI AR

* @ throws Exception

* /

public void insertComment (UUID productUUID, Comment comment ) throws Excep-
tion;

*k

i3 productUUID, M Cassandra P F i)z £ & Product &4

@ param productUUID
Product ColumnFamily #) key
@ return Product 54
@ throws Exception
* /
public Product getProduct (UUID productUUID) throws Exception;

* K ¥ ¥ ¥ ¥ N

%*
*

i category , A Cassandra P F ) #7467 topNum 4~ Product FH#)

@ param category
Fal 3 3
@ param topNum
2 16) J A% &9 L) & A3
@ return % #f#) topNum 4~ Product E#
@ throws Exception
* /

public List < Product > getTopCategoryProducts (String category, int topNum)

throws Exception;

* K K OE R K K ¥ N

*
*

# 3 productUUID, M Cassandra ¥ i) g #7#) topNum 4~ Product £+t % #

@ param productUUID
Product ColumnFamily &) key
@ param topNum
B 36 A 69 T M AN
@ return % #f#) topNum 4~ Product #F# £ 4|
@ throws Exception
* /

public List < Comment > getTopProductComments (UUID productUUID, int topNum)

throws Exception;

}

* ¥ ¥ ¥ O® OF X N

*

C.4 cassSeller. dao. SellerDao

package cassSeller.dao;
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import cassSeller.model. Seller;

public interface SellerDao {

o

# O¥ ¥ ¥ ¥ O ¥ ¥ ¥ ¥

*

*

¥ seller E4#]46 A %] Cassandra P

@ param seller

R

sellerUserName,M Cassandra ¥ #1328 Sellexr 34

@ param sellerUserName
Seller ColumnFamily #) key
@ return Seller 34

@ throws Exception

/

public Seller getSeller (String sellerUserName) throws Exception;

C.5 cassSeller. dao. impl. BuyerDaolmpl

package cassSeller.dao. impl;

import
import
import
import
import

import
import
import
import
import
import
import
import
import
import
import
import

import
imporkt

T’

java

java.
java.
java.
java.

org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.

cass
cass

.nio.ByteBuffer;
util.ArrayList;
util.HashMap;
util.List;
util.Map;

apache. cassandra. thrift.Cassandra.Client;
apache. cassandra. thrift. Column;

apache. cassandra. thrift.ColumnOrSuperColumn;
apache. cassandra. thrift.ColumnParent;
apache. cassandra. thrift.ConsistencyLevel;
apache. cassandra. thrift.Mutation;

apache. cassandra. thrift.SlicePredicate;
apache. cassandra. thrift.SliceRange;
apache. thrift.protocol. TBinaryProtocol;
apache. thrift. transport. TFramedTransport:;
apache. thrift. transport. TSocket;

apache. thrift. transport. TTransport;

Seller.dao.BuyerDaoc;
Seller.model. Buyer;

* @ author gpcuster

*

281
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* /
public class BuyerDaoImpl implements BuyerDao {

Client cassandraClient = null;

public BuyerDaoImpl (String host, int port) {
TSocket socket = new TSocket thost, port);

TTransport transport = new TFramedTransport (socket);

TBinaryProtocol binaryProtocol = new TBinaryProtocol (transport,
true, true):
cassandraClient = new Client (binaryProtocol);

try {
transport.open/();

} catch (Exception e) {
e.printStackTrace();
cassandraClient = null;
return;

try {
cassandraClient. set_keyspace (Buyer. keySpace};
} catch (Exception e) {
e.printStackTracel();
try {
Schemalniter. init (cassandraClient});

cassandraClient. set_keyspace (Buyer. keySpace);
} catch (Exception el) {
el.printStackTrace(};
cassandraClient = null;

@ Qverride
public void insertBuyer (Buyer buyer) throws Exception {
if (cassandraClient = = null) {
throw new Exception("Can't connect to Cassandra.");

i1f (buyer = = null) {
throw new Exception("Can’'t insert null buyer to Cassandra. ");

if (buyer.getUserName() = = null ||
buyer.getUserName (). isEmpty ()} {
throw new Exception({"Can‘t insert null
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buyerUserName to Cassandra. ");

Map <ByteBuffer, Map < String, List <Mutation > > >
mutationMap = new HashMap <ByteBuffer, Map <String, List <Muta-
tion> > > {);

Map < String, List <Mutation > > cfMutationMap = new
HashMap < String, List <Mutation> > ();

List <Mutation > mutationList = new ArrayList <Mutation > ();

/ERFEREE
if (buyer.getAge() > 0) {
Column ¢ = new Column{();
C.name =
ByteBuffer.wrap("age".getBytes("utf -8"));
c.value =
ByteBuffer.wrap (String.valueOf (buyer.getAge ())
.getBytes ("utf -8"));
c.timestamp = System. currentTimeMillis ();

ColumnOrSuperColumn cosc = hew ColumnOrSuperColumn () ;
cosc.column = c;

Mutation mutation = new Mutation();

mutation. column_or_supercolumn = cosc;
mutationList.add (mutation);

if (buyer.getAddress () !=null && 'buyer.getAddress (). isEmpty ()) {

Column ¢ = new Column();
c.name =

ByteBuffer.wrap ("address".getBytes(™atf -8"});
c.value =

BvteBuf fer.wrap (buyer.getaddress (). getBytes ("utf -8"));
c.timestamp =

System. currentTimeMillis ();

ColumnOrSuperColumn cosc = new
ColumnOrSuperColumn () ;

cosc.column = c;

Mutation mutation = new Mutation();

mutation.column_or_supercolumn = COSC;

mutationList.add (mutation);

if (buyer.getSex() != null
&& 'buyer.getSex (). isEmpty ()) {
Column ¢ = new Column () ;
c.name =
ByteBuffer.wrap("sex".getBytes ("utf -8"));
c.value =
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ByteBuffer.wrap (buyer.getSex().getBytes ("utf -8"));
c.timestamp =

System. currentTimeMillis {);
ColumnOrSuperColumn cosc = new ColumnOrSuperColumn/{);
cosc.column = cC;
Mutation mutation = new Mutation():;
mutation.column_or_supercolumn = cosc;
mutationList. add (mutation);

if (buyer.getName()! =null && !buyer.getName (). isEmptyv (}) {
Column ¢ = new Column{();
c.name =
ByteBuffer.wrap("name". getBytes ("utf -8"));
c.value =
ByteBuffer.wrap (buyer.getName (). getBytes ("utf -8"));
c.timestamp =
System.currentTimeMillis ();

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn ();
cosc.column = cC;

Mutation mutation =new Mutation();

mutation. column_or_ supercolumn =cosc;
mutationList.add (mutation);

if (!mutaticonList. isEmpty()) {
cfMutationMap. put (Buyer.ColumnFamily, mutationList);
mutationMap. put (
ByteBuffer.wrap (buyer.getUserName (). getBytes ("utf -8")),
cfMutationMap);

cassandraClient. batch_mutate {(mutationMap, ConsistencyLev-
el.ONE);

@ Override
public Buyer getBuyer (String buyerUserName) throws Exception {

if (cassandraClient = = null) {
throw new Exception ("Can’t connect to Cassandra.");

if (buyerUserName = = null || buyerUserName. isEmpty ()} {
throw new Exception("Can’t get null buyer to Cassandra.");

ColumnParent columnParent = new ColumnParent ();
columnParent.column_family =Buyer.ColumnFamily;
SliceRange range = new SliceRange (ByteBuffer.wrap (new byte[] (1}),
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ByteBuffer.wrap (new byte[] {}), true, Integer.MAX_VALUE);
SlicePredicate slicePredicate = new SlicePredicate();
slicePredicate.slice_range = range;

List < ColumnOrSuperColumn > buyerColumns = cassandraClient.get _
slice (ByteBuffer.wrap (buyerUserName.getBytes ("utf - 8")), columnParent, sli-
cePredicate, ConsistencyLevel.ONE);

Buyer buyer = new Buyer();

buyer. setUserName (buyerUserName) ;

for (ColumnOrSuperColumn cosc : buyerColumns) {
Column ¢ = cosc.column;
String columnName = new String(c.getName (), "utf -8");
String columnValue = new String(c.getValue(), "utf -8");
if ("age". equals (columnName)) {

buyer. setAge (Integer.parselnt (columnvValue)};
} else if ("address". equals (columnName)) {

buyer. setAddress (columnValue);
} else if ("sex".egquals (columnName)) {
buyver. setSex (columnValue);
} else if ("name".equals (columnName)) {
buyer. setName (columnvValue);

return buyer;

C.6 cassSeller. dao. impl. ProductDaolmpl

package cassSeller.dao. impl;

import java.nio.ByteBuffer;
import java.util.ArrayList;
import java.util.HashMap;
import java.util.List;
import java.util.Map;

import org.apache. cassandra. thrift.Cassandra.Client;
import org.apache. cassandra. thrift.Column;

import org.apache. cassandra. thrift.ColumnOrSuperColumn;
import org.apache. cassandra. thrift.ColumnParent;

import org.apache. cassandra. thrift.ConsistencyLevel;
import org.apache. cassandra. thrift.Mutation;

import org.apache. cassandra. thrift.SlicePredicate;
import org.apache. cassandra. thrift.SliceRange;
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import org. apache. cassandra. thrift. SuperColumn;
import org.apache. thrift.protocol. TBinaryProtocol;
import org. apache. thrift. transport. TFramedTransport;
import org.apache.thrift. transport.TSocket;

import org.apache. thrift. transport.TTransport;
import org.safehaus.uuid.UUID;

import cassSeller.dao. ProductDao;

import cassSeller.model. Comment ;

import cassSeller.model. Product;

public class ProductDaoImpl implements ProductDao {

Client cassandraClient = null;

public ProductDaoImpl (String host, int port) {
TSocket socket = new TSocket (host, port);

TTransport transport = new TFramedTransport (socket);

TBinaryProtocol binaryProtocol = new TBinaryProtocol (transport, true,

true);
cassandraClient = new Client (binaryProtocol);

try {
transport.openi(};

} catch (Exception e) {
e.printStackTrace();
cassandraClient = null;

return;

try {
cassandracClient. set_keyspace (Product. keySpace);
} catch (Exception e) {
e.printStackTrace();
try {
SchemaIniter. init (cassandraClient);

cassandraClient. set_keyspace (Product. keySpace);
} catch (Exception el) {
el.printsStackTracel();
cassandracClient = null:

@ Override
public void insertProduct {Product product) throws Exception {
if (cassandraClient = = null) {
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throw new Exception("Can’t connect to Cassandra. ");

if (product = = null) {
throw new Exception("Can’t insert null product to Cassandra. ");

if (product.getUuid() = = null || product.getUuid(). isNullUUID(H_{
throw new Exception (" Can’t insert null product to

Cassandra. "};

Map < ByteBuffer, Map <String, List <Mutation> > >
mutationMap = new HashMap <ByteBuffer, Map <String, List <Mutation> > > ();
Map < String, List <Mutation > > cfMutationMap = new
HashMap < String, List <Mutation> > ();
List <Mutation > mutationList = new ArrayList <Mutation > ();

V4 S Yab Rcg
if (product.getPrice() > 0) {
Column ¢ = new Column{();
c.name =
ByteBuffer.wrap ("price".getBytes ("utf -8"));
c.value =
ByteBuffer.wrap (String.valueOf (product.getPrice()).getBytes

("utf -8"));
c.timestamp = System. currentTimeMillis ();

ColumnOrSuperColumn cosc =new ColumnOrSuperColumn () ;
cosc.column = C;

Mutation mutation = new Mutation();

mutation. column_or_supercolumn = cCOSC;
mutationList.add (mutation);

if (product.getDesc()! = null && !precduct.getDesc().isEmpty()) {
Column ¢ = new Column();
CcC.name =
ByteBuffer.wrap("desc".getBytes ("utf -8")};
c.value =

ByteBuffer.wrap(product.getDesc().getBytes("utf -8"));

c.timestamp =
System.currentTimeMillis ();

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn ();
cosc.column = c;

Mutation mutation = new Mutation();
ColumnOrSuperColumn cosc = new ColumnOrSuperColumn () ;

cosc.column = C;
Mutation mutation = new Mutation();
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mutation. column_or_supercolumn = cosc;
mutationList.add (mutation);

if (product.getName() !=null && !product.getName (}.isEmpty ()) {
Column ¢ = new Column();
Cc.name =
ByteBuffer.wrap("name".getBytes ("utf -8"));
c.value =
ByteBuffer.wrap (product.getName (). getBytes{"utf -8"});
c.timestamp =
System.currentTimeMillis();

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn () ;
cosc.column = ¢;

Mutation mutation = new Mutation();

mutation. column_or_supercolumn = COSC;
mutationList.add (mutation);

if (product.getSellerUserName ()! =null && !product. getSellerUser-
Name (). isEmpty ()) { )
Column ¢ = new Column(};
c.name =
ByteBuffer.wrap ("sellerUserName".getBytes ("utf -8"));
c.value =
ByteBuffer.wrap (product.getSellerUserName().getBytes
{("utf -8"));
C.timestamp =
System.currentTimeMillis();

ColumnOrSuperColumn cosc =new ColumnOrSuperColumn();
cosc.column = ¢C;

Mutation mutation = new Mutation();

mutation. column_or_supercolumn = COSC;
mutationList.add (mutation);

if (!mutationList.isEmpty ()) {
cfMutationMap.put (Product.ColumnFamily, mutationList);
mutationMap. put (ByteBuffer.wrap (product.getUuid () .asByteArray ()), cfMuta-

tionMap);

cassandraClient.kbatch_mutate (mutationMap, ConsistencyLevel.ONE);
}

@ Qverride
public void insertComment (UUID productUUID, Comment comment)

throws Exception {
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if (cassandraClient = = null) {

throw new Exception("Can’t connect to Cassandra.");
)
if (productUUID = = null || productUUID. isNullUUID()) {

throw new Exception ( " Can’t insert null product to
Cassandra. ");

if (comment = = null || comment.getUuid().isNullUUID()) {

throw new Exception("Can’t insert null comment to Cassan-
dra. ");

Map < ByteBuffer, Map < String, List <Mutation > > > mutationMap =
new HashMap < ByteBuffer, Map «String, List <Mutation> > > ();

Map < String, List < Mutation > > cfMutationMap = new HashMap <
String, List <Mutation > > (};

List <Mutation > mutationList = new ArrayList <Mutation > ();

List <«Column > columns = new ArrayList <Column > ():

if (comment. getCommentUserName () ! =null && !comment. getCommen-
tUserName (). isEmpty (}) {

Column ¢ = new Column () ;
C.name =
ByteBuffer.wrap ("commentUserName". getBytes ("utf -8"));
c.value =
ByteBuffer.wrap (comment.getCommentUserName (). getBytes
("ucf -8"));
c.timestamp =
System.currentTimeMillis ();

columns. add(c);
}
if (comment.getContent ()!=null && !comment.getContent (). isEmpty
0) |
Column ¢ = new Column ();
c.name =
ByteBuffer.wrap("content".getBytes ("utf -8"});
c.value =
ByteBuf fer.wrap (comment.getContent ().getBytes ("utf -8"));
c.timestamp =
System.currentTimeMillis ();

columns. add (c);

if (!columns. isEmpty ()) {
SuperColumn sc = new SuperColumn();
sc.name =
ByteBuffer.wrap (comment.getUuid (). toByteArray());
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sc.columns = columns;

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn();

cosc.super_column = scC;

Mutation mutation = new Mutation({(};

mutation.column_or_supercolumn = COSC;

mutationList.add (mutation);

cfMutationMap. put (Comment.ColumnFamily, mutationList);
mutationMap. put (ByteBuffer.wrap (productUUID. asByteArray ()),cfMutationMap);

cassandraClient.batch_mutate (mutationMap, ConsistencyLevel.ONE};

}

@ Override
public Product getProduct (UUID productUUID) throws Exception {
if (cassandraClient = = null) {
throw new Exception("Can’'t connect to Cassandra.");

if (productUUID = = null || productUUID. isNullUUID()) {
throw new Exception ("Can’t get null product to Cassandra.");

ColumnParent columnParent = new ColumnParent ();
columnParent. column_family = Product.ColumnFamily;
SliceRange range = new SliceRange (ByteBuffer.wrap (new byte([] {}),Byte-
Buffer.wrap(new byte[] {}), true, Integer.MAX_VALUE);
SlicePredicate slicePredicate = new SlicePredicate();
slicePredicate.slice_range = range;

List < ColumnOrSuperColumn > productColumns = cassandraClient.get _
slice(
ByteBuffer.wrap (productUUID. asByteArray ()), columnParent, slicePredicate,
ConsistencyLevel.ONE);
Product product = new Product();
product. setUuid (productUUID);
for (ColumnOrSuperColumn cosc : productColumns) {
Column ¢ = cosc.column;
String columnName = new String(c.getName(), "utf -8");
String columnValue = new String(c.getValue(), "utf ~-8");
if ("sellerUserName".equals (columnName)) {
product. setSellerUserName (columnValue);
} else if ("desc".equals (columnName)) {
product. setDesc (columnValue);
} else if {"name". equals (columnName)) {
product. setName (columnValue);
}else if ("price".equals (columnName)) {
product. setPrice (Double. parseDouble (columnvValue));
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return product ;

@ Override
public void insertProductCategory (String category, UUID productUUID) throws
Exception {
if (cassandraClient = = null) { _
throw new Exception ("Can’t connect to Cassandra. ");

1f (category = = null || category.isEmpty()) {
throw new Exception("Can‘t insert null category to Cassandra.");

if (productUUID = = null || productUUID. isNullUUID()) {
throw new Exception("Can‘t insert null product to Cassandra.");

ColumnParent columnParent = new ColumnParent();
columnParent.column_family = "ProductCategorvy";

Column column = new Column ();
column. name =

ByteBuffer.wrap (productUUID. toByteArray());
column.value = ByteBuffer.wrap (new byte(] {});
column. timestamp = System.currentTimeMillis();

cassandraClient. insert (ByteBuffer.wrap (category.getBytes ("utf -8")),colum-
nParent, column, ConsistencyLevel.ONE);

}

@ Override
public List < Product > getTopCategoryProducts (String
category, int topNum)
throws Exception {
if (cassandraClient = = null) {
throw new Exception("Can’t connect to Cassandra. ");

if (category = = null || category.isEmpty()) {
throw new Exception ("Can’t get null category to Cassandra. ");

if (topNum < 1) {
throw new Exception ("topNum must larger thanl.");
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ColumnParent columnParent = new ColumnParent ();
columnParent.column_family = "ProductCategory";
SliceRange range = new

SliceRange (ByteBuffer.wrap (new byte []) {)}), ByteBuffer.wrap (new
bytel] {}), true, topNum);
SlicePredicate slicePredicate = new SlicePredicate();
slicePredicate.slice_range = range;

List < ColumnOrSuperColumn > productColumns = cassandraClient.get_
slice (ByteBuffer.wrap (category.getBytes ("utf -8")), columnPar-
ent ,slicePredicate, ConsistencyLevel.ONE);

List <« Product > products = new ArrayList < Product > {);
for (ColumnOrSuperColumn cosc : productColumns) {

Column ¢ = cosc.column;
UUID productUUID = new UUID(c.getName());

products. add (getPreoduct (productUUID)});
return products;

@ Override
public List <Comment > getTopProductComments (UUID productUUID, int topNum)
throws Exception {
if (cassandraClient = = null) {
throw new Exception ("Can't connect to Cassandra. ");

if (productUUID = = null || productUUID. isNullUUID()) {
throw new Exception("Can’t get null product to Cassandra.");

if (topNum < 1) {
throw new Exception ("topNum must larger thanl.");

ColumnParent columnParent = new ColumnParent ();
columnParent. column_family = Comment.ColumnFamily;
SliceRange range = new
SliceRange (ByteBuffer,.wrap (new byte[] {}),ByteBuffer.wrap (new
byte([] {}), true, topNum);
SlicePredicate slicePredicate = new SlicePredicatel();
slicePredicate.slice_range = range;

List < ColumnOrSuperColumn > commentCclumns = cassandraClient.get _
slice(ByteBuffer.wrap (productUUID. asByteArray ()), columnParent,slicePredi-
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cate, ConsistencyLevel.ONE);

List < Comment > comments = new ArrayList <Comment > ();
for (ColumnOrSuperColumn cosc : commentColumns) {
SuperColumn sc = CcoOsc.super_column;
Comment comment = new Comment {);
comment . setUuid (new UUID(sc.getName()));
for (Column ¢ : sc.columns) {
String columnName = new String{c.getName (), "utf -8");
String columnValue =new String(c.getValue(), "utf -8");

if ("commentUserName". equals (columniame)) {
comment . setCommentUserName (columnValue);

} else if ("content".equals (columnName)) {
comment . setContent (columnValue);

}
comments. add (comment) ;

return comments;

C.7 cassSeller. dao. impl. Schemalniter

package cassSeller.dao. impl;

import java.utlil.ArrayList;
import java.util.List;

import org. apache. cassandra. thrift.Cassandra.Client;
import org. apache. cassandra. thrift.CfDef;
import org. apache. cassandra. thrift.KsbDef;

import cassSeller.model. Buyer;
import cassSeller.model. Comment ;
import cassSeller.model. Product;
import cassSeller.model. Seller;

public class SchemaIniter {
VT

* # Cassandra &% #Ji& Schema
*
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* @ param cassandraClient
* @ throws Exception
* /
public static void init (Client cassandraClient) throws Exception {
List <CfDef > cfDefs = new ArrayList <CfDef > ();

CfDef buyerCfDef = new CfDef ();
buyerCfDef. keyspace = Buyer.keySpace;
buyerCfDef.name = Buyer.ColumnFamily;
buyerCfDef. comparator_type = "UTF8Type";
cfDefs.add (buyerCfDef);

CfDef sellerCfDef = new CfDef ();
sellerCfDef. keyspace = Seller. keySpace;
sellerCfDef.name = Seller.ColumnFamily;
sellerCfDef.comparator_type = "UTF8Type";
cfDefs.add (sellerCfDef);

CfDef productCategoryCiDef = new CfDef ();
productCategoryCfDef. keyspace = Product. keySpace;
productCategoryCfDef.name = "ProductCategory";
productCategoryCfDef. comparator_type = "TimeUUIDType";
cfDefs. add (productCategoryCfDef);

CfDef productCfDef = new CfDef ();
productCfDef. keyspace = Product. keySpace;
productCfDef. name = "Product";
productCfDef. comparator_type = "UTF8Type";
cfDefs.add (productCfDef);

CfDef commentCfDef = new CfDef ();

commentCfDef. keyspace = Comment. keySpace;
commentCfDef.name = Comment.ColumnFamily;
commentCfDef. column_type = "Super”;
commentCfDef. comparator_type = "TimeUUIDType";

commentCfDef. setSubcomparator_type ("UTF8Type"};
cfDefs. add (commentCfDef);

KsDef ksDef = new KsDef ();

ksDef.name = Buyer. keySpace;

ksDef.replication_factor = 1;
ksDef.strategy_class = "org. apache. cassandra. locator. SimpleStrategy";
ksDef.cf_defs = cfDefs;

cassandraClient. system_add_keyspace (ksDef);
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C. 8 cassSeller. dao. impl. SellerDaoimpl

package cassSeller.dao. impl;

import java.nio.ByteBuffer;
impert java.util.ArrayList;
import java.util.HashMap;
import java.util.List;
import java.util.Map;

import org.apache. cassandra. thrift.Cassandra.Client;
import org.apache. cassandra. thrift.Coclumn;

import org. apache. cassandra. thrift.ColumnOrSuperCclumn;
import org. apache. cassandra. thrift.ColumnParent;
import org. apache. cassandra. thrift.ConsistencylLevel;
import org.apache. cassandra.thrift.Mutation;

import org. apache. cassandra. thrift.SlicePredicate;
import org.apache. cassandra. thrift.SliceRange;
import org.apache. thrift.protocol. TBinaryPFrotocol;
import org.apache. thrift. transport. TFramedTransport;
import org. apache. thrift. transport.TSocket;

import org.apache. thrift. transport. TTransport;

import cassSeller.dao. SellerDao;
import cassSeller.model. Seller;

public class SellerDaoImpl implements SellerDao {
Client cassandraClient = null;

public SellerDaoImpl (String host, int port) {
TSocket socket = new TSocket (host, port);

TTransport transport = new TFramedTransport (socket);

TBinaryProtocol binaryProtoccl = new TBinarvProtocol (Cransport, true,
true);
cassandraClient = new Client (binaryProtocol);

try {
transport.open();

} catch (Exception e) {
e.printStackTrace();
cassandraClient = null;
return;
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try {

cassandraClient. set_keyspace (Seller. keySpace);
} catch (Exception e) {
e.printStackTrace();
try {
SchemaIniter. init (cassandraClient);

cassandraClient. set_keyspace (Seller. keySpace);
} catch (Exception el) {
el.printsStackTrace();
cassandraClient = null;

@ Override
public void insertSeller (Seller seller) throws Exception{
if (cassandraClient = = null) {
throw new Exception(®"Can’t connect to Cassandra. ");

}
if (seller = = null) {
throw new Exception ( " Can’‘t insert null seller to
Cassandra.");
}
if (seller.getUserName () = = null || seller.getUserName (). isEmpty

O) {
throw new Exception(
"Can’t insert null sellerUserName to Cassandra.");
}
Map < ByteBuffer, Map < String, List <Mutatiocn > > > mutationMap = new
HashMap < ByteBuffer, Map <String, List <Mutation> > > (};
Map < String, List <Mutation » > cfMutationMap = new
HashMap < String, List <Mutation > > ();
List «Mutation > mutationList = new ArrayList <Mutation > ();

/IR FEFRE
if (seller.getage() > 0) {
Column ¢ = new Column();
c.name =
ByteBuffer.wrap ("age".getBytes ("utf -8"));
c.value =
ByteBuffer.wrap (String.valueOf (seller. getAge ()).getBytes
{("utf -8"));
c.timestamp =
System.currentTimeMillis ();

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn () ;
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cosc.column = ¢;

Mutation mutation = new Mutation|();
mutation. column_or_supercolumn = cosc;
mutationList.add (mutation);

if (seller.getAddress() ! = null && !seller.getAddress (). isEmpty ()) {
Column ¢ = new Column();
Cc.name =
ByteBuffer.wrap ("address".getBytes("utf -8"));
c.value =
ByteBuffer.wrap(seller.get2Address ().getBytes {("utf -8"));
c.timestamp =
System. currentTimeMillis();

ColumnOrSuperCoclumn cosc = .'new ColumnOrSuperColumn () ;
cosc.column = c;

Mutation mutation = new Mutation();

mutation. column_or_supercolumn = COSC;

mutationList. add (mutation);

if (seller.getSex()!= null && !seller.getSex().isEmpty (}) {
Column ¢ = new Column();
c.name =
ByteBuffer.wrap ("sex".getBytes("utf -8"));
c.value =
ByteBuffer.wrap(seller.getSex().getBytes ("utf -8"));
c.timestamp =
System.currentTimeMillis ();

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn/{();
cosc.column = C;

Mutation mutation = new Mutation();
mutation.column_or_supercolumn = CoOsC;
mutationList.add (mutation);

if (seller.getName()!=null && !seller.getName (). isEmpty ()) {
Column ¢ = new Column();
c.name = .
ByteBuffer.wrap ("name".getBytes ("utf -8"));
c.value = .
ByteBuffer.wrap(seller.getName().getBytes("utf -8"));
c.timestamp =
System. currentTimeMillis();

ColumnOrSuperColumn cosc = new ColumnOrSuperColumn () ;
cosc.column = ¢;
Mutation mutation = new Mutation();
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mutation.column_or_supercolumn = COSC;
mutationList.add (mutation);

if {!ImutationList.isEmpty (})) {
cfMutationMap.put (Seller.ColumnFamily  mutationList);
mutationMap.put (ByteBuffer.wrap (seller.getUserName ()

.getBytes ("utf -8")),cfMutationMap);

cassandraClient.batch_mutate (mutationMap,ConsistencyLevel.ONE);
}

@ Override
public Seller getSeller (String sellerUserName) throws Exception {

if {cassandraClient = = null) {
throw new Exception("Can'’'t connect to Cassandra. ");

if (sellerUserName = = null || sellerUserName. isEmpty()) {
throw new Exception("Can’'t get null buyer to Cassandra. ");

ColumnParent columnParent = new ColumnParent ();

columnParent.column_family =Seller.ColumnFamily;

SliceRange range = new SliceRange (ByteBuffer.wrap (new byte[] {}),Byte-
Buffer.wrap(new byte(] {}), true, Integer.MAX_VALUE);

SlicePredicate slicePredicate = new SlicePredicate();

slicePredicate.slice_range = range;

List < ColumnOrSuperColumn > sellerColumns = cassandraClient.get_
slice(

ByteBuffer.wrap (sellerUserName.getBytes ("utf -8")), columnParent, sli-
cePredicate, ConsistencyLevel.ONE);

Seller seller = new Seller();
seller. setUserName (sellerUserName);
for (ColumnOrSuperColumn cosc : sellerColumns) {
Column ¢ = cosc.column;
String columnName = new String(c.getName{), "utf -8");
String columnValue = new String(c.getValue(), "utf -8");
if ("age".equals (columnName)) {
seller. setAge (Integer. parselnt (columnValue));
} else i1f ("address".equals (columnName)) {
seller. setAddress (columnvalue);
} else if ("sex".equals (columnName)) {
seller. setSex (columnValue);
} else if ("name". equals (columnName)) {
seller. setName (columnValue);
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return seller:

C.9 cassSeller. model. Buyer

package cassSeller.model;

public class Buyer {
public static final String keySpace = "CassS8eller";
public static final String ColumnFamily = "Buyer";

private String userName;

private String name;
private int age;
private String sex;
private String address;

public String getUserName ()} {

return useriName;

public void setUserName (String userName) {
this.userName = userName;

public String getName () {
return name;

public void setName (String name) {
this.name = name;

public int getage() {
return age;

public void setAge (int age) {
this.age = age;
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public String getSex () {
return sex;

public void setSex (String sex) {
this.sex = sex;

public String getAddress () {
return address;

public void setAddress (String address) {
this.address = address;

C. 10 cassSeller. model. Comment

package cassSeller.model;
import org.safehaus.uuid.UUID;

public class Comment {
public static final String keySpace = "CassSeller";
public static final String ColumnFamily = "Comment";

private UUID uuid;
private String content;
private String commentUserName;

public UUID getUuid () {
return uuid;

public void setUuid (UUID uuid) {
this.uuid = uuid;

public String getContent () {
return content;

public void setContent (String content) {
this.content = content;
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public String getCommentUserName () {
return commentUserName;

public void setCommentUserName (String commentUserName) {
this.commentUserName = commentUserName;

C. 11 cassSeller. model. Product

package cassSeller.model;
import org.safehaus.uuid.UUID;

public class Product {
public static final String keySpace = "CassSeller";
public static final String ColumnFamily = "Product”;

private UUID uuid;

private String name;

private String sellerUserName;
private String desc;

private double price;

public UUID getUuid () {
return uuid;

public void setUuid (UUID uuid)} {
this.uuid = uuid;

public String getName () {
return name;

public void setName (String name) {
this.name = name;

public String getDesc () {
return desc;

public void setDesc (String desc) {
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this.desc = desc:;

public double getPrice() {
return price;

public void setPrice (double price) {
this.price = price;

public String getSellerUserName () {
return sellerUserName;

public void setSellerUserName (String sellerUserName) {
this.sellerUserName = sellerUserName;

C. 12 cassSeller. model. Seller

package cassSeller.model;

public class Seller {
public static final String keySpace = "CassSeller";
public static final String ColumnFamily = "Seller";

private String userName;

private String name;
private int age;
private String sex;
private String address;

public String getUserName () {
return userName;

}

public void setUserName (String userName) {
this.userName = userName;

P

public String getName () {
return name;

|
public void setName (String name) {
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this.name = name;

}

ﬁuplic int getage() {
return age;
}

public void setAge (int age) {
this.age = age;

public String getSex() {
return sex;

public void setSex (String sex) {
this.sex = sex;

public String getAddress () {
return address;

public void setAddress (String address) {
this.address = address;
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