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AWS
S3 - Simple Storage Service (1/2)
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AWS
S3 - Simple Storage Service (2/2)
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AWS
SQS - Simple Queue Service (1/2)
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creatQueue(uri), send(uri, msg),
receive(uri, number-of-msg, timeout)
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AWS

SQS - Simple Queue Service (2/2)
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USING S3 AS A DISK
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B-tree
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y 2TOAYLa—FNEZH (iddempotent) THHET S
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» ZDFEX TILLLT Dredo log recordZ{# FR
(insert, key, payload)
(delete, key)
(update, key, afterimage)
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BASIC COMMIT PROTOCOLS

» B
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_ Client Client Client
» FIE
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PU¥ 2 —
» Pending Update Queue
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Checkpoint Protocol for Data Pages

» update[% McheckpointfLIBIZRH S 57Ol
A PUFx 21—
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—EDupdatelF LEEZFSNH5MELNGELY
LOCK*a1—
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Checkpoint Protocol for B-trees
» ALIEFE

LOCKFa—Miohb—o % &
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Checkpoint Strategies(1/2)
» DZAT DN D THcheckpointZ TS L5294 70
k2L
» HEIR—D (F=IEXFEE]) XIZ*x T Scheckpoint(ELL T D
ERTITEOET 5
Reader. Writer, Watchdog, Owner

» Writer
BT —AIR—U DAY —[Z[EEwx#Z [ checkpointZ 1T 2 1=4
ALARZVTERELTNS
BA LRI TEB D DEFETDEMNLELME (checkpoint
interval) LI L7g65a3 vk
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Checkpoint Strategies(2/2)

» Reader
checkpoint MLUIEGHEZ > TLVENWAT Dz IMMIX LT, 1/x
D 1 3 TcheckpointZ {775

x > checkpoint interval

oo H oA EF v IRAUMIIERIEATITHOND

21 goi@de.cs.titech.ac.jp 2010/1/27



TRANSACTIONAL PROPERTIES (1/3)

» Durability

BUILTRTLERNS UYL DRI DS H
AV KBRATRMLGEENLZUORY ., K ARIZTES

SQSTEEH

» Atomicity
FoLUH O3 2Lk Hupdateldall or noned i
DSAT R EIZATOMICH 21— RAE

PUX21—[CE#EOJTZESRDYIZ, FTATOMICFa1—([TiES
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TRANSACTIONAL PROPERTI]

» Consistency Levels
Strict Consistency (&% — &%)
Client-side Consistency
Monotonic Reads (B FfilFE A+ A A B &%)
If a client process reads the value of a data item x, any successive read

operation on x by that client will always return the same value or a more
recent value

R—ZDEA LA TEFIH

P,

S (2/3)

Monotonic Writes (I EZIAHAH ES )

A write operation by a client on data item x is completed before any
successive write operation on x by the same client

RNR—UEIZHOUA3—%ZREL. updateME=IHFEHI U 7—%FET
(client, id, counter value) D IEHZERIF T HLETEIR
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TRANSACTIONAL PROPERTIES (3/3)

» Client-side Consistency (ft &)

» Read your writes

01 The effect of a write operation by a client on data item x will always be seen
by a successive read operation on x by the same client

0 BEFRAAABEENRIESNNIERYIID

» Write follows read

0 “A write operation by a client on data item x following a previous read
operation on x by the same client, is guaranteed to take place on the same or
a more recent value of x that was read

O 94T NMIERT =37 14T LZwriteT 22 &EFELD T, BYILD
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EXPERIMENTS & RESULTS
» LT3 DDELALANILD—EEFINRIZERETED

Basic

TEREAMEDH R
Monotonicity

D247 Al —E 1t REL
Atomicity

FSUHOLa D IRIREEREE

Baseline
—EMERIALLGL, BERSSOR—DIZEFAD
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» TPC-WADUFI—7
TPC (Transaction Processing Performance Council: [ c 5244
LA EMEREFT RS )L o THIESNI=Web Y — AR
(FAFI—7
T4 EEICENT,. BRISHITDENEHhERWIEX
&17785

» EERA A
DBIZHAHBERLI—FERFR
DB mEIRE
6B RN OIB3IHFZEEX
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FERAGE R - FEATIRH]

» —EEDLARNILAFENFEE ., ETHFEL
Baseline: Fo oL a3 ohHAEIZ, S3TO

—

YA S

SQSIZAS %&£ BEIFEMD T, S3KYERLY
OJLa—kFDHY A XANRR—H AL X KY NS
SQSDEWVWRT—ZEYTAEERME
Atomicity : SQSIZEIET HRT LO—FDEND1EESD

| Avg. | Max. |
Naive 11.3 12.1
Basic 4.0 5.9
Monotonicity 4.0 6.8
Atomicity 2.8 4.6

Table 3: Running Time per Transaction [secs]
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FERFEH C a2 b ($)

» —EMEDOLANILHAENDIZON, ARMEMNT S
Atomicity 7 O ;JLIZE T ScheckpointLIEB AN REHIARMF

LY
Toral | Chokp. + Aromic (). | Transaction
Naive 0.15 0.15
Basic 1.8 1.1 0.7
Monotonicity 2.1 . 0.7
Atomicity 2.9 2.6 0.3

Table 4: Cost per 1000 Transactions [$]
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