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Gossip (State Transfer Model)

Al To. | 7°ynuR 5B@QLO @IL@H PQ>QB SBOPFLK QOBB | *~
RA y7é6R ?>PBA LK SB@QLO @IL@H&@YIJMPQBFRIBKSBOBREIKDQ OB
iR™ RMA>QBP

Q NRBOV QFJB QEB @IFBKQ TFIl >QQ>@E FQP SB@QLO @IL@H >KA QEB
PR?PBQ LC QEB PQ>QB QOBB TEF@E MOB@BABP QEB @IFBKQ P SB@QLO
JLKLQLKF@ OB>A @LKPFPQBK@V 3EB @IFBKQ TFIl QEBK >AS>K@B FQP
QEB SBOPFLKP 3EFP JB>KP QEB @IFBKQ FP OBPMLKPF?IB QL OBPLISB Q
SBOPFLKP ?B@>RPB TEBK QEB @IFBKQ PBKAP QEB RMA>QB I>QBO FQP ¢
QEBPB SBOPFLKP



Q RMA>QB QEB @IFBKQ TFII PBKA FQP SB@QLO @IL@H >KA QEB OBMIF(
@IFBKQ PQ>QB MOB@BABP >KV LC FQP BUFPQFKD SBOPFLK FC PL FQ T
RMA>QB



1BMIF@>P >IPL DLPPFM >JLKD B>@E LQEBO FK QEB ?>@HDOLRKA >KA QC
QOBB QLDBQEBO

Gossip (Operation Transfer Model)

(K >K LMBO>QFLK QO>KPCBO >MMOL>@E QEB PBNRBK@B LC >MMIVFKD ¢
FIMLOQ>KQ Q QEB JFKFJRJ @>RP>1 LOABO KBBA QL ?B J>FKQ>FKBA !B
FPPRB B>@E OBMIF@> E>P QL ABCBO BUB@RQFKD QEB LMBO>QFLK RKQ
E>P ?BBK BUB@RQBA 3EBOBCLOB OBMIF@>P P>SB QEB LMBO>QFLK OBN
BU@E>KDB QEB ILD >JLKD B>@E LQEBO >KA @LKPLIFA>QB QEBPB LMBO>
QEB OFDEQ PBNRBK@B QL >MMIV QEB LMBO>QFLKP QL QEBFO IL@>! PQL

"SRP>| LOABO JB>KP BSBOV OBMIF@> TFIl >SMMIV @E>KDBP QL QEB @>
@E>KDBP QL QEB BCCB@Q 3LQ>I LOABO OBNRFOBP QE>Q BSBOV OBM
QEB P>JB PBNRBK@B

(K QEFP JLABI B>@E OBMIF@> HBBMP > IFPQ LC SB@QLO @IL@H 5F FP
FQPBIC >KA 5G FP QEB SB@QLO @IL@H TEBK OBMIF@> F OB@BFSB OBMI
>IPL > 5 PQ>QB QE>Q OBMOBPBKQ QEB SB@QLO @IL@H LC QEB I>PQ RM/

6EBK > NRBOV FP PR?JFQQBA ?V QEB @IFBKQ FQ TFII >IPL PBKA >ILKD ¥
OBCIB@Q QEB @IFBKQ P SFBT LC QEB TLOIA 3EB OBMIF@> TFIl @EB@H
QE>Q FP I>QBO QE>K QEB @IFBKQ P SFBT



6EBK >K RMA>QB LMBO>QFLK FP OB@BFSBA QEB OBMIF@> TFIl ?RCCBO
@>K ?B >MMIFBA QL QEB IL@>I PQ>QB $SBOV PR?JFQQBA LMBO>QFLK TI
QFJBPQ>JM 5 @IFBKQ FKAF@>QBP QEB @IFBKQ P SFBT TEBK EB FP J>HF
5 OB@BFSB FP QEB OBMIF@> P SFBT TEBK FQ OB@BFSBP QEB PR?JFPPF

3EFP RMA>QB LMBO>QFLK OBNRBPQ TFII ?B PFQQFKD FK QEB NRBRB RK(
>l QEB LQEBO RMA>QBP QE>Q QEFP LKB ABMBKAP LK 3EFP @LKAFQFLK
@IL@H 5F TEBK FQ FP I>ODBO QE>K 5 @IFBKQ



K QEB ?>@HDOLRKA AFCCBOBKQ OBMIF@>P BU@E>KDB QEBFO ILD CLO
RMA>QB B>@E LQEBO P SB@QLO @IL@H CQBO QEB ILD BU@E>KDB B>@
@BOQ>FK LMBO>QFLK @>K ?B >MMIFBA TEBK >I| QEB ABMBKABKQ LMBO:
>KA >MMIV QEBJ >@@LOAFKDIV -LQF@B QE>Q FQ FP MLPPF?IB QE>Q JRI
CLO >MMIVFKD >Q QEB P>JB QFJB QEB OBMIF@> TFIl PLOQ QEBPB LMBO
RPFKD QEB 5B@QLO @IL@H @LJM>0OFPLK >KA >MMIV QEBJ FK QEB OFDE

3EB @LK@ROOBKQ RMA>QB MOL?IBJ >Q AFCCBOBKQ OBMIF@> @>K >IPL
@>K ?B JRIQFMIB S>IFA PBNRBK@BP LC LMBO>QFLK (K LOABO CLO AFCC



@LK@ROOBKQ RMA>QB FK QEB P>JB LOABO TB KBBA > QLQ>1 LOABOFKD

KB >MMOL>@E FP TELBSBO AL QEB RMA>QB CFOPQ >@NRFOB > JLKLQLK
I>QB @LJBOP CLIILT QEB PBNRBK@B .K QEB LQEBO E>KA FC QEB LMBO:
@LJIJRQ>QFSB QEBK QEB LOABO QL >MMIV QEB LMBO>QFLKP ALBPK Q J>

CQBO >MMIVFKD QEB RMA>QB QEB RMA>QB LMBO>QFLK @>KKLQ ?B FJJ
QEB NRBRB ?B@>RPB QEB RMA>QB J>V KLQ ?B CRIIV BU@E>KDB QL BSBC
@LKQFKRLRPIV @EB@H QEB 5B@QLO @IL@H LC B>@E OBMIF@>P >CQBO
@LKCFOJ QE>K BSBOVLKB E>P OB@BFSB QEFP RMA>QB QEBK TB Il OBJL

Merkle tree
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Map Reduce Execution
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Handling Deletes
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KLQEBO PQO>QBDV FP QL FIMIBJBKQ QEB PQLO>DB FK > EFDEIV P@>1>7
QB@EKFNRBP QE>Q (LUBAEKKMIBILLDIB |FD3>?IB

"LR@E#! E>P > ,5"" JLABI QE>Q RPBP > @LMV LK JLAFCFBA >MMOL>@E |
@>RPB > MOFS>QB @LMV ?BFKD J>AB TEF@E FK QROK @>RPB QEB FKABI
>KA @>RPFKD QEB > MOFS>QB @LMV LC QEB FKABU >P TBIIl >I1 QEB T>V

-LQF@B QE>Q QEB RMA>QB E>MMBKP FK >K >MMBKA LKIV JLAB TEBOB QE
>SMMBKABA QL QEB CFIB >KA QEB LIA A>Q> ?B@LJBP D>0?>DB /BOFLAF@
ALKB QL @LJM>@Q QEB A>Q> 'BOB FP ELT QEB JLABI FP FIMIBJBKQBA F

(K &LLDIB 'FD3>?IB JLABI QEB A>Q> FP ?OLHBK ALTK FKQL JRIQFMIB DB
JBJLOV FP RPB QL ELIA QEB KBTBPQ DBKBO>QFLK KV NRBOV TFII PB>O
TBIl >P >1l QEB A>Q> PBQP LK AFPHP >KA JBODB >Il QEB OBQROK OBPRI(
TEBQEBO > DBKBO>QFLK @LKQ>FKP > HBV @>K ?B ALKB ?V @QEB@HFKD >


http://horicky.blogspot.com/2008/10/couchdb-implementation.html

6EBK RMA>QB E>MMBKP ?LQE QEB JBJ A>Q> >KA QEB @LJJFQ ILD TFII ?I
QEB

\_ég

-LQF@B QE>Q SFOQR>1 KLABP @>K GLFK >KA IB>SB QEB KBQTLOH >Q >K\
QEB LMBO>QFLK LC QEB OFKD

When a new node joins the network
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-LQF@B QE>Q LQEBO KLABP J>V KLQ E>SB QEBFO JBJ?BOPEFM SFBT RM/
PQFII CLOT>0A QEB OBNRBPQ QL QEB LIA KLABP !'RQ PFK@B QEBPB LIA
KBFDE?LO LC QEB KBT GLFKBA KLAB E>P ?BBK RMA>QBA FK PQBM PL
OBNRBPQ QL QEB KBT GLFKBA KLAB

K QEB LQEBO E>KA QEB KBT GLFKBA KLAB J>V PQFIlI FK QEB MOL@BPP
>KA KLQ OB>AV QL PBOSB VBQ 6B RPB QEB SB@QLO @IL@H ABP@OF?B!/
TEBQEBO QEB KBT GLFKBA KLAB FP OB>AV QL PBOSB QEB OBNRBPQ >KA
@LKQ>@Q >KLQEBO OBMIF@>

When an existing node leaves the network B D @O>PE
3EB @O>PEBA KLAB KL ILKDBO OBPMLKA QL DLPPFM JBPP>DB PL F(
>?LRQ FQ v B~ +aé&LPPFM ,BPP>DBR « UMIROQYTdI70
3EB KBFDE?LO TFIl RMA>QB QEB JBJ?BOPEFM @E>KDBP >KA @LMV
>SPVK@EOLKLRPIV IRGQ51+3 gIRZEG6®?™ B1¥! ~o#



6B E>SBK Q Q>IHBA >?LRQ ELT QEB SFOQR>| KLABP FP J>MMBA FKQL QE|
P@EBJBP >OB MLPPF?IB TFQE QEB J>FK DL>l QE>Q 5FOQR>I -LAB OBMIF(
LK QEB P>JB MEVPF@>1 KLAB .KB PFIJMIB P@EBJB FP QL >PPFDKBA 5FOC
KLAB FK > O>KALJ J>KKBO ?RQ @EB@H QL J>HB PROB QE>Q > MEVPF@ >
OBMIF@>P LC QEB P>JB HBV O>KDBP

-LQF@B QE>Q PFK@B J>@EFKB @O>PEBP E>MMBK >Q QEB MEVPF@>I KLA
SFOQR>| KLABP ORKP LK FQ 2L TEBK > PFKDIB /EVPF@>| KLAB @O>PEBP
JRIQFMIB SFOQR>| KLAB FP P@>QQBOBA >@OLPP J>KV MEVPF@>I J>@EH
FK@OB>PBA TLOHIL>A ARB QL MEVPF@>1 KLAB @O>PEBP FP BSBKIV ?2>1>
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Hadoop ) Hbase

Hadoop / HBase : API: Java / any writer , Protocol: any write call , Query Method: MapReduce Java
/ any exec, Replication: HDFS Replication , Written in: Java, Concurrency: ?, Misc: Links : 3 Books

[, 2 3]



http://code.google.com/p/dbcached/wiki/Failover
http://hadoop.apache.org/
http://www.amazon.com/Hadoop-Action-Chuck-Lam/dp/1935182196/ref=sr_1_3?ie=UTF8&s=books&qid=1256498379&sr=1-3
http://www.amazon.com/Pro-Hadoop-Jason-Venner/dp/1430219424/ref=sr_1_2?ie=UTF8&s=books&qid=1256498379&sr=1-2
http://www.amazon.com/Hadoop-Definitive-Guide-Tom-White/dp/0596521979/ref=sr_1_1?ie=UTF8&s=books&qid=1256498379&sr=1-1
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FaceBook ) Cassandra

Cassandra : API: many Thrift E languages , Protocol: ?, Query Method:


http://incubator.apache.org/cassandra/
http://incubator.apache.org/thrift/

MapReduce , Replicaton: , Written in: Java, Concurrency: eventually consistent
Misc: like "Big-Table on Amazon Dynamo alike", initiated by Facebook, Slides E ,
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http://www.slideshare.net/jericevans/an-introduction-to-cassandra
http://wiki.apache.org/cassandra/ClientExamples
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Twitter Keyspace

User_id name email W

1 hellodba freezr@gmail.com User_id user_fimeline

2 fenng dbanotes@gmail.com 1 timeUUID:100 timeUUID:101 timeUUID:108. ..
2 timeUUID:102 timeUUID:103 timeUUID:200...

. Statuses

Status_id Text

100 DBA Tips: ... m

101 @Fenng ... user_id | friends_timeline

102 @Hellodba . .. 1 timeUUID:2 timeUUID:5. ..

103 DBAnotes: ... 2 timeUUID:1 timeUUID: 10
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Key Value Key | Value Key Value

1 hellodba 1 freezr@gmail.com 1 Oracle DBA

2 fenng 2 dbanates@gmail .com 2 Master

3 donny 3 donny@oracle.com 3 LingDao

4 sky 4 sky@mysql. 4 MySQL DBA
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Hypertable : (can you help?) Open-Source Google BigTable alike.
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http://couchdb.apache.org/
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http://labs.google.com/papers/bigtable.html
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http://glinden.blogspot.com/2006/03/i-want-big-virtual-database.html
http://www.microsoft.com/azure/data.mspx
http://www.microsoft.com/azure/default.mspx
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CouchDB

CouchDB : API: JSON, Protocol: REST, Query Method: MapReduceR of JavaScript
Funcs, Replication: Master Master , Written in: Erlang , Concurrency: MVCC, Misc:
Links : 3 CouchDB books E, Couch Lounge E (partitioning / clusering), ...
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http://couchdb.apache.org/
http://couchdb.apache.org/
http://couchdb.apache.org/
http://couchdb.apache.org/docs/books.html
http://code.google.com/p/couchdb-lounge/
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Riak

Riak: APIl: JSON, Protocol: REST, Query Method: MapReduce term matching
Scaling: Multiple Masters ; Written in: Erlang, Concurrency: eventually consistent
(stronger then MVCC via Vector Clocks), Misc: ... Links : talk E,

MongoDB

MongoDB : APIl: BSON, Protocol: lots of langs , Query Method: dynamic object-
based language , Replication: Master Slave , Written in: C++,Concurrency: Update
in Place . Misc: ... Links : Talk E,
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http://riak.basho.com/
http://riak.basho.com/nyc-nosql/
http://www.mongodb.org/
http://www.mongodb.org/
http://www.leadit.us/hands-on-tech/MongoDB-High-Performance-SQL-Free-Database
http://blog.boxedice.com/2009/07/25/choosing-a-non-relational-database-why-we-migrated-from-mysql-to-mongodb/
http://blog.boxedice.com/2009/07/25/choosing-a-non-relational-database-why-we-migrated-from-mysql-to-mongodb/
http://github.com/jnunemaker/mongomapper

Terrastore

Terrastore : API: Java & http , Protocol: http , Language: Java, Querying: Range
gueries, Predicates , Replication: Partitioned with consistent hashing
Consistency: Per-record strict consistency , Misc: Based on Terracotta

ThruDB

ThruDB : (please help provide more facts!) Uses Apache Thrift to integrate multiple
backend databases as BerkeleyDB, Disk, MySQL, S3.

Key Value / Tuple M e

Amazon ) SimpleDB

Amazon SimpleDB : Misc : not open source, Book E
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Chordless

Chordless : /( Java & simple RPC to vals /O L QL @térhal ORBOV ,BQM/RA
inside value objects 2 @ > | Feiedy node is master for its slice of namespace
60FQQBKkKvEK "LK@ R O O &Kafizable transaction isolation Links

Redis

Redis  (please help provide more facts!) API: Tons of languages , Written in: C,
Concurrency: in memory and saves asynchronous disk after a defined time. Append
only mode available. Different kinds of fsync policies. Replication: Master / Slave ,
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http://code.google.com/p/terrastore/
http://code.google.com/p/thrudb/
http://incubator.apache.org/thrift/
http://aws.amazon.com/simpledb/
http://aws.amazon.com/simpledb/
http://www.apress.com/book/view/1430225335
http://aws.amazon.com/simpledb/
http://www.allthingsdistributed.com/2008/12/eventually_consistent.html
http://sourceforge.net/projects/chordless/
http://sourceforge.net/projects/chordless/
http://code.google.com/p/redis/
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Scalaris

Scalaris : (please help provide more facts!) Written in: Erlang , Replication: Strong
consistency over replicas , Concurrency: non blocking Paxos

Tokyo cabinet / Tyrant

Tokyo Cabinet / Tyrant Links KF@B R>PHFABRFP ®&oto ">?FKBQ
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Hash Database Table Database

key —| value | | key |elname| value Jname] valus | {name | value ||
key —| value | | key |={name| value lname| value ?name| value ||
key | vaie | [ gy |-frame] vatue Jname] vaue Jrame] vaive ]
key L vele | froml vt foane] o Jromel e |
key — value |

ey B | key |={name| value :|nan1e| value ]nsrne| value ||
key |~ value | | key |e[name| value {name| value ]name| value | |
key —| value | key Felname| value Jname[ value [name| value ||

:

column index
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http://code.google.com/p/scalaris/
http://code.google.com/p/scalaris/
http://1978th.net/
http://www.infoq.com/presentations/grigorik-tokyo-cabinet-recipes
http://www.scribd.com/doc/12016121/Tokyo-Cabinet-and-Tokyo-Tyrant-Presentation
http://1978th.net/kyotocabinet/
http://mixi.jp/
http://blog.s135.com/post/362.htm
http://blog.s135.com/post/362.htm
http://github.com/tsukasaoishi/miyazakiresistance
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GT.M /( M, C, Python, Perl /O L QL @ative, inprocess C ,FP@ 60O>MNIBBO P
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Scalien

Scalien /( /OLQL@p! QBUQ EQJI ,E2C++, Python "LK@ROOBK®@V
Paxos

Berkley DB

Berkley DB / ( Many languages 60FQQBX HBMIF@ Mastdr KSlave
"LK@ROOBKGECY +F @ BKIBdpycat BerkleyDB Java Edition /(Java 60FQQBK
FKJava 1BMIF @ >Madidr KSlave "LK @ R O O g:=Ka@iz&ble transaction

isolation +F @ B Kledpycat

MemcacheDB
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http://bjclark.me/2009/08/04/nosql-if-only-it-was-that-easy/
http://bjclark.me/2009/08/04/nosql-if-only-it-was-that-easy/
http://timyang.net/data/mcdb-tt-redis/
http://fis-gtm.com/
http://www.mgateway.com/mdb.html
http://mgateway.com/
http://fis-pip.com/
http://www.slideshare.net/robtweed/gtm-a-tried-and-tested-schemaless-database
http://scalien.com/
http://www.oracle.com/database/berkeley-db/db/index.html
http://memcachedb.org/

Client Client

set/add getiner setiadd get/incr
replca fdecr freplcag fdecr
Communication Communication
Layer Layer
—t -
—! MPCOL
acsoo | | tems e i
1w (slabs) - :
Disk
__._ S e —
—— Berkeley DB
Memcached Picture Memcachedb Picture
Mnesia

Mnesia  (ErlangDB E)

LightCloud

LightCloud ?>PBA LK 3LHVL 3VO>KQ

HamsterDB

HamsterDB BJ?BAABA PLIRQFLK "(# "LIJMIF>K@B +L@H %OBB O@EFQBC
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http://www.erlang.org/doc/apps/mnesia/index.html
http://www.infoq.com/news/2007/08/mnesia
http://opensource.plurk.com/LightCloud/
http://hamsterdb.com/
http://blog.tonybain.com/
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Amazon ) Dynamo

Amazon Dynamo Misc : not open source (see KAI below)
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http://www.allthingsdistributed.com/2007/10/amazons_dynamo.html

BeansDB
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Successful

Failed
Total

Time
Average Time

Successful

Failed
Total

E Ya
get
get
get
get
get
get
set
set
set
set

A QO QO r O O QO Qr r A Qe

Time
Average Time [GET :
W"UCE> R%S X@ *
'P1 (mg) ~  (mg 99% (msg) 99.9 %(my)

O0BWPPTMOOmW>2

f

. 7900
. 7900

7900
7900
7900
7900
7900
7900

. 7900
. 7900

memcached au
# memstorm -s localhost:7900 -n 1000
Num of Records
Non- Blocking
TCP No- Delay

10

[ SET]
[ SET]
[ SET]
[ SET]

[ GET
[ GET
[ GET

n=151398 ,
n=100054 ,
n=151250,
n=150677 ,
n=3822,
n=249973 ,
n=10177,
n=10431,
n=10556,
n=10164,

10000
0
0

10000

0
0.45493s
0.00005s

10000

0
0.28609s
0.00003s

avg=8.89 ,
avg=6.84 ,
avg=7.42 ,
avg=7.63 ,
avg=3.07 ,
avg=8.29 ,
avg=18.53 ,
avg=12.85 ,
avg=17.29 ,
avg=7.34 ,

med=5.94 ,
med=0.40 ,
med=5.34 ,
med=5.09 ,
med=0.18 ,
med=6.36 ,

med=12.78 ,

med=1.19 ,

med=12.97 ,

med=0.64 ,

99%=115.5 ,
99%=138.5 ,
99%55.2
99%97.7 ,
99%=44.3 ,
99%=46.8 ,
99%-=189.3 ,
99%=206.1 ,
99%=132.2 ,
99%-98.8 ,

= INXQ@

99.9 %=310.2
99.9 %=483.0
99.9 %-156.7
99.9 %=284.7
99.9 %=170.0
99.9 %=241.5
99.9 %513.6
99.9 %=96.8
99.9 %322.9
99.9 %=344.4


http://groups.google.com/group/beandb/

an

set E: 7900 n=10552, avg=7.18, med=2.33, 99%<3.6 , 99.9 %=204.8
set F: 7900 n=10337, avg=17.79 , med=15.31 , 99%=109.0 , 99.9 %=369.5

an
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Voldemort __ (can you help)
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http://beansdb.googlecode.com/files/Inside%20BeansDB.pdf
http://www.slideshare.net/hongqn/qcon-beijing-2009
http://project-voldemort.com/

20,000 Foot View Of The Data Cycle

Hadoop Cluster

Data Extraction Data Push

Cluster

[ Service [Sewice [ Service ] Service ] Service ] Service ]

Logging

Service

[ Frontend ]
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Dynomite

Dynomite _ (can you help)


http://project-voldemort.com/
http://en.wikipedia.org/wiki/Amdahl%27s_law
http://wiki.github.com/cliffmoon/dynomite/dynomite-framework
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