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A. FUNCTIONAL REQUIREMENTS
1. Client Side
1.1. Read File
- Client7} Masterol| 4l Key& & 35t09 Fileoll 3 5t= Chunk2l {I%|E - tCt
- Cliente g ME E 53504 Data Server2 £ E{ mt 2 ole=Ct.
1.2. Write File
1.2.1. Create
- Client7} Master0i| T | CreateE 2 Ftrt.
- Mastere =2I1XQ! Fileol| 31 3= KeyE BHE 1 Chunk2| M43 DataServero|
QA

- Master2 Key2t Chunke| HEE %

.,.
ol

to M4El KeyE Clientod| 7| & &HCH.

1.2.2. Write Chunk

- Client7} Key& &3l Mastero]l WriteE Q & 8tCt.

- Master= Chunk®| 2| x|2} Primary@t Secondary MEHHS| FAE MEsiCt (7|2 5

Mee 371022 37H2| Miol /%18 HE o)

- Cliente slE HE E 55104 Data ServerQ| Chunkoll MEE writeSHC}.
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- 2.4 (Replication) Zr¢jo| s~ EIC}.

1.3. Delete File

- Client7} File Key2 & 5t04 Master0f| Al 2 & 8tct,

- Mastere s KeyQ| HEE 75t sHE ChunkE& Garbage EIAE0| €1 Data Server
of| H| T Btt.

2. System Side (Master + DataServer)

2.1. Heartbeat

- Data Server= Master0l| Al RH&19] M F4AQ M4 S 042 E ™ME Lt (F71: 400 ~
800ms)

- Master= Heartbeat7} O|F 0{X|= MHHe| HEE X{&EtCt.

2.2. Expire/Migration
- XS MEE|lE 2 E File® Hot Storagedll K& EIC}

- Hot Storage2| Hot File2| Expire TimeO| £04E|H O| A[ZFO| X' B Cold StorageZ 2|
MigrationO| A|&EICt.

2.3. Garbage Collection

- DataServere= F7|M2 2 Master0l| M MY El Garbage 2lAE Q| Chunkdl CHEH{A 7HH| K|

Mg £-StCH (F7(: 1 day - Configurable )

2.4, Replication

Ojo

- g mo| MAE|m Olo|E{7} A2 04 & I, Client= Master7} X8t Primaryol GIO|E{E
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- Primary2 A% El Data Servere 1 2|2] Secondary MHHE0f|A| HI0|E{1E FE 8t}

2.5. Re-Replication
- Master= HeartBeat(2.1)2 S35l DataServerQ| &EfE MZE + QlC

- DataServer7t & 7|7t HeartbeatE ELHX| 23S F<, (& 10 2] Heartbeat) SHE
DataServer7t o7t Ht W22 ZHF et

- o7} DataServer(Fault)7F 7FZl ChunkE 2| CI|O|E{E 7}l CHE DataServer(D1)7}
Chunk& X|L|X| 2f2 CtE DataServer(D2)M| Al CIO|EHE MY 5lo{ SME Q| =3)& | XIEtCt.

A

Q0| ZLIH Master= DataServer(Fault) 2| HEE X|Q|§tC}.

B. QUALITY REQUIREMENTS
1. Reliability

- Master= {22 DataServer7| A8 E Z< 0|& AAHI ZFAIZ £ Lt

2. Atomicity
- C}2=9| Client7t Tt AEZ|X|ofl M2 & £ Qlct.
- Master®} DataServer= Chunk2| E20il CH3t0{ R/W Lock= 7}+EICEH

- Lock2 &3l A ZF Chunkod| CH3HA] Client2| @d4tof| CHEHM AtomicityE E&E &= U & it
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Create Chunk Read Chunk Delete Chunk
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Write Chunk
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3. Read/Write/Delete File

4. Client-Master 7+2| Metadata 8t £ Client-DataServer ZF 8 §4

B. MASTER

1. File Key2}t MetadataZt Mapping & 2|

2. DataServerQ| &4t

3. DataServerQ| 4ol CHE X|A|
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2. Z+ O|o|E{oi| CHEF Create/Read/Write/Delete

3. C}2 DataServer2 2| H|0O|E{o| M

PROTOTYPE

Master

Application

( H \ \ Chunk
(key, index, offset) Key-Value | Information

Client l¢—(handle, location)

A

interactions

(handle, offset)

\4

DataServers

A. CONCEPT

- ClientE Master0f metadatag® 23t F| HE &2 metadatag &3l Data Serverodl % HZ et
- Master= ChunkOll Ci&t metadata®t key-value2tE 7

E9t HIO|E{MEHe| S A2 2 O|F 04 ZILCt.

tX|z /e Ax 2 & HolEel R'we Z2to|d

- UM AST Dol CHE =H2 e W22 ZhFEtot 3 GFS2HE HEl key-valueW 212 AL

2O M Hot datas= HIZ2 2|0, Cold dataE ClA 30| X{ZHstCt.

B. SUCCESS CRITERIA
- hot/cold data storage?t data migration
- Read / Write / Delete 2| &t &
- Heartbeat Z& 7131 RA0 &S

- Create Al Replication

- DataServer &0l & Al Re-Replication

C. TEST ENVIRONMENT
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170 2] Master / |4 37H2] DataServer / 17l 0|4 Q| Client R
Re-Replication EAE 7| I E 471 0|4t 2| DataServer7t ZE

stLt 2| Local MachineOf| A Maste

- r/DataServer/Clientol sliiE st
Zet*E MH|AE 0]83504 Multiple MachineQ| #7304 A 0424 7H2| instanceE A&l 5}04

Platform &

BlAEE = Ut

TEST CASE

No. Name

1.1 Read File

1.2 Write File

1.3 Delete File
2.1 Heartbeat

2.2 Expire/Migration
2.3 Garbage Collection

2.4 Replication

2.5 Re-Replication

Q1 Persistent Metadata
Test

02 Multiple Client Test

TEST FLOW
A. CLIENT TEST

- Write File / Replication : Client|

SHEE SEE logE Soll &

HF<>

- Read File : Client7} Writesl 1 22
504 Client7| 22 @

050 M readE =€

- Delete File : Client7} KeyZ Sl It g S
SHE Chunk7l AXZ AI-X'"E|9A

Collection O|&

ZIZMNAE

Zt2t MEstod ElAEE 4

JCHAWS, Google Cloud

Description

ClientOlA KeyE

E35ll ReadE R’gﬁl'?i% i
sigt CIOIHE ¢ £

1 RETH {8

ClientOlM MZER DIUS THED write RS & M
afiet ClO|E{7t pataServerO SHIZH XEEZE=7F 0{EE &0l

ClientOlM KeyE S5l Delete 2FES Xzl
8iet ClIO|E{7} carbage Collection ElEX|

0 ob

r

15
=

0
ol

Master?} X|&XOZ pataServerZ8H QFHS
DataServer’l HYRAS EHolg & JYE=X| EE

e =

.IL?EI'I

=X=1
=T

Master? XAl M2t pataServer?t Expirel| 28t Delete
Migration2 £ &+ JYE=X| {EE ol

ZF7|0| @2t pataserver LH2| AA| chunk EHIO[E{7}
AH|E|EX] 0{RE &0l

Configure®

Client® Write ¥ DataServerO| Chunk ClO|E{7} SX|7t E[=X| &l

DataServer SILE ZFX[AIZI & siE pataserver?t 7%
HO[E{7} CIE AMujof| SHI=F=X] &l

Disk LH2| IYUS Serialize 5l0] Metadata HE7l SYUSHK| ol

ClientE Clg= Aali5to] A
ClojEe| S¢S 2

Hoi et =21l Filed ChEt KeyE &5t 0| Ol O|E{Q] write2t

QIghCH

eyE HIZ 22 Read& +&EtCt. Of [ C|O|E{7} A 04Tl 37H2| AMHH
Y o| ol o|E et L R|shEX| & QlEtCt

keyE Listingstod &Fxl|l o{ R & = QIBtCt. EEB, Garbage

FAISED k
A= X| &olstct
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0421 Thread& ‘44d5t04 Client2| 7|5 &304 Multiple Client EIAE & =& &trt.

B. SYSTEM TEST

Heartbeat : Master2| LogE &3l = 2l

Expire/Migartion/Garbage Collection : Master@t DataServer2| Log@t &K DataServer0ll &< 3+04 Linux LK
T+0| EXfH=X| 048 E 2ol
Re-Replication : DataServer & stLIE ZMZE 28 £ 7HX|1 T ChunkE 0| CHE DataServer2 2 X El=

x| el

Persistent Metadata : Master/DataServer & & H&MO 2 diskQ| metadataE HIZ 2|0l HEE = U=

x| =l
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&<l Clxpel
A. HIGH-LEVEL INTERFACES

Create File

Delete

Heartbeat L

Master

Expiration

Re-Replication

Read Data
Write Data
Delete File

Create File

Client

€

Heartbeat
Read Chunk
Write Chunk

Forward Data_|§
Create Chunk
Delete Chunk

DataServer

B. SYSTEM SEQUENCE DIAGRAM

—> Forward ——» GetMetadata

Heartbeat

Read Chunk

Write Chunk

B
=
o
B
s
g
S
w

DataServer

Create Chunk

Delete Chunk

— > Read ———>» Create
Write
——> Delete
Library Call
Master DataServer Group
Key N
_ Metadata
»
" Data
c
S = N Handle >
S 2 Key Data
é [&] le— <
<
| Data o >
Key o Handle N
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Master

]

<«—>» Hearibeat

——> Migration

Healfh Check

[

Master

1. Read

DataServer DataServer DataServer
Address / Garbages
Handles
>
»
Chunk Data L] L L]
» Expire DataServer DataServer
——» Garbage Collection
Chunk Data
DataSefver DataServer DataServer DataServer
S —

- Client2} Master AFO|2| metadata &

- metadata® S8l Data Serverofl 217 £ 23504 CI|O|Eq read

4
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2. Write
- Master0d| T Create 27
- key valueE S35l M E ItUof write

- Replication 4=&

3. Delete
- Master0]l delete 2%

- Master7} Data Server0l| delete X|A|

4. Heartbeat

- DataServer7} Master0l| 4| Address 2 AFEH &

of>

- Master= DataServer0ll Garbage (Chunks) M&

5. Expire/Migration
- Master= F7|M2 2 Chunk2| Expire 08 ®|3
- Expired ChunksZ Migrationdt =& DataServer0il X|A|

- DataServer7t Migration =&

6. Garbage Collection

- DataServer7} Masterof| 4l & 82 Garbage chunksoll CH3H F71X 2 2 Garbage Collection 4=

&Ml C|RFRI
A. CLASS DIAGRAM
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Client (struct) DataServer
+ string: Master Address - RWMutex(built-in)
+ buffer: LeaseBuffer + string: address
+ string: masterAddress
+ string: rootDirectory
+ net Listener: listener ChunkInfo
+ method: getFilelnfo + slice[handle]: garbages
+ method: Read + map: chunks[Chunkinfo] €«——+— | +int: length
+ method: Write + bool: hot/cold + bool: stable
+ method: Delete
+ method: Create + method: CreateChunk
+ method: Run + method: Heartbeat
+ method: ReadChunk
+ method: WriteChunk
+ method: RemoveChunk
+ method: ForwardData
+ method: GarbageCollection
1. Client

1.1. getFileinfo ; KeyE &3l File2| Metadata &= == UCt.

rok

1.2. Read : KeyE &3l ChunkE Read® = UTE Q5.
1.3. Write : Key& &3l Chunkol| data WriteE & 8tr}.

1.4. Delete : KeyE Sl File2 XIS QHstC}.

1.5. Create : Master0l| File2 MASIEE &5t}

2. DataServer

ot
1
70

ACk.

ALY

2.1. CreateChunk : Master2| X|A|& &3l Bl ChunkE 44
2.2. Heartbeat : Master0ll 7|2 2 #Xl DataServer2| 4 ENE &L,
2.3. ReadChunk : Client2| 2%&0i| 2|8 Chunke| Ci|O|E{& glo{A TS BtCt.
2.4. WriteChunk : Client2| 2701 2|8 Chunkoil HIOIE{E & == RUCH.

2.5. RemoveChunk : ChunkZ At 8tCt

2.6. ForwardData : Ct2 DataServer2 Chunk data K& it

rot
0

2.7. GarbageCollection : &7|X 2 2 garbage collection M5t TS

17/31H 0| x|
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3. Master
Chunkinfo
Chunk Manager - RWMutex(built-in)
! ¢ + slice[address]: locations
- RWMutex(built-in) + a_ddress. primary
+ map: key[filelnfo] +time: leaseExpire
+ map: handle[chunkinfo]
+ slice[handle]:
needReplication
Master (struct) + method: CheckReplicas
+ string: ServerAddress + method: DeleteChunk
+ string: rootDirectory + method: CreateChunk -
+net Listener: listener + method: RegisterLease Filelnfo
+ struct: chunkManager + method: CheckExpiration

- RWMutex(built-in)

+ struct: nodeManager + slice[handle]: handies

+ method: GetMetadata
+ method: DeleteFile

+ method: CreateFile Node Manager

+ method: HealthCheck

+ method: Migration - RWMutex(built-in)

+method: ReReplication +map: hotNodes[Serverinfo Serverinfo
+method: Run + map: coldNodes[ServerInf

+ time: prevHeartbeat

+ slice[handle]: chunks

+ method: Heartbeat + slice[handle]: garbages
+ method: HealthCheck + slice[handle]: expires

+ method: SelectServer

+ method: RemoveServer
+ method: AppendGarbage
+ method: AppendExpires

3.1. GetMetadata : Client2| &0 [}t Metadata A3 &L,

3.2. DeleteFile : Key2t &7 =2I2Ql FileZ 4t M|Et T, DataServeroil Garbage & 8Lt

3.3. CreateFile : Client2] REHOE Key2t B7H =2|X Q! FileS 4t

3.4. HealthCheck : DataServer2 £E{ & EH2 Heartbeat® 5101 ZF MHHO| 4 EH &3 5t
3.5. Migration : Expired Chunks& It2f 304 Migration2 X|A|EtCt

3.6. ReReplication : DataServer0i| ReReplicationg X|A|StC}.

~ =
FrN B A

FH

A. BASIC TEST
- Write File : Test Code& &304 Client 2 82 2 File(Dummy Data) A 7| HIAE
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- Read File : Client L 2 £ Fileg 8101 Dummy Data®t & x|5t=%| &2l
Basic Test

Write File

Read File

- Delete File : Client 2 42 2 File X|R 7| HAE

Read

Create
Delete File

Write %
Replication
Delete Heartbeat
/ Expire/Migration
/ Re-Replication
/ Garbage Collection

Heartbeat
Quality Test

Expire/Migration
Garbage Collection
~——— New DataServer
Multiple Client

Re-Replication
Scalability - '
Atomicity —

B
st0|
= -

B. SYSTEM TEST
- Heartbeat : Master@+ DataServer Zt2| H|O|E{ I
- Expire/Migartion : Master7} ExpireE Chunkol L3 A DataServerodl Migrationg X[ A|
- Re-Replication : DataServerE kLt Shutdownst £ Chunk@| HIO|E{7} SALE|=X|

- Garbage Collection : configEl tickOFCH DataServerLi 2| Garbage7t X[ X|=X| =2l

Ha &
| HIAE

C. QUALITY TEST
- New DataServer : M2 & DataServer £7}5}04
e

- Multiple Client : Ct==2] thread & &3

19/31H| 0| x|
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Exchange Metadata

. . Create
Write File e i 0o o 0
Replication \ 0 0
. Exchange Metadata 0 0 0
Read File \
Read \ 0
Delete File Delete \ 0 0 0
0 0 0
. 0 0
System Test High-Level
Heartbeat Heartbeat
. L Scheduled Expire
Expire/Migration

Migration Instruction

o Health Check
Re-Replication -
Re Replication

AN N

Garbage Collection Scheduled GC

o
H
02

?.

02

724t
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A. 1STITERATION

ject

¥ 1:Pro

Client Package

b

common — User defined type, constant

ipc — Structs for RPC
Functions for RPC Call

Datanode Package

" Masternode Package

olang0ilM MBS 3tE EHIAE |

Y

- client : cliente] MEt™MOl 7|52 HEEHCl 3E E38 client_teste
=55

E|AE IEZ QlAIE|IH O

e o
1}
14
lo
LT
Rl
o
o
inl

- datanode : GIO|E{E C}& 7| I8 7|IsES HYFHCL
- masternode : master@| 7|1t C|O|E{ - E EE|E I8t 7|52 BBt}
2. Test Logs

NABIO| & 550| 3HEXIB 7HAISQZ 2r015t7] 01217| 2] BlAE Z=8 A#stod loggingsh 2 2
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[0000] Run Master Node - - Heartbeat [6868] - TASK: Heartbeat

[0000] INIT NEW BLOCK MANAGER Heartbeat [gggil . : :“’EE“E

[0060] INIT NEW DATANODE MANAGER : Heartbeat [0002] i 0 b,

[0007] New DataNode 127.0.6. Heartbeat (o862 0 eni

[0669] New DataNode 127.0.6. : ::;tz:t Egﬁg;} . ’ ::::E::

[0016] Create File Operation Heartbeat [06003] - TASK: Heartbeat

[0016] Create File Operation Heartbeat [0004] - : Heartbeat

[0016] Create File Operation Heartbeat [e004] - : Heartbeat

: Heartbeat [ee05] - : Heartbeat

Heartbeat [eee5] - : Heartbeat

[0006] - TASK: Heartbeat

[0006] - : Heartbeat

0007 - : Heartbeat

Master . . :::tz:t Eeem% - : Heartbeat

Heartbeat [e088] - TA Heartbeat

: Heartbeat [e0e8] - TA Heartbeat

. . [0009] - : Heartbeat
Cllent Heartbeat

| Create Block RPC Call
| Format: /home/wessup/testd2/Block_60.blk
| create Block RPC call [fj
! Format: /home/wessup/testd2/Block_1.blk
DataNode Create Block RPC call Y[
Format: /home/wessup/testd2/Block_2.blk
Format: /home/wessup/testd2/Block_3.blk

3. Implementations

Client Design

Client (struct) Client
+ string: Master Address + master. NodeAddress
+btifferteaseBuffer—
+ GetMetadata

" + Create
+ method: getFilelnfo + Delete
+ method: Read + Read
+ method: Write
+ method: Delete + Write
+ method: Create + readBlock
+ method: Run + writeBlock

DataNodeManager

- (built-in) sync. RWMutex
+ HotNodes: map[NodeAddre:
+ ColdNodes: map[NodeAddress]*Node

Master Design

+ NewDataNodeManager

Master + Heartbeat
+ SelectReplication
+ Address: NodeAddress + SelectReReplication
+ RootDir: string + RemoveNode
+ listener: net Listener + HealthCheckNodes

+ blockManager: *BlockManager
+ dataNodeManager. *DataNodeManager

+Run

+ GetFileMetadata

+ GetBlockinfo

+ HeartbeatResponse
+ CreateFile

BlockManager

- (built-in) syn 1
+ Blocks: map[BlockHandle]"Block
+ Files: map{HotKey]"Fileinfo

+ KeySet: map[HotKey]ColdKey

+ HandleCount: BlockHandle

+ ExpiredBlocks: [|BlockHandle

+ NewBlockManager
+ generatel
+ CreateBlocks
+ ExpireCheck

+ MigrateBlocks

22/31H| 0| x|
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DataNode Design

DataServer

- RWMutex(built-in)
+ string: address
+ string: masterAddress

Datanode

- (built-in) sync. RWMutex

+ masterNode: NodeAddress
+ address: NodeAddress

+ listener: net Listener

+ string: rootDirectory + rootDir: string

+ net Listener: listener + odeType: NodeType

el Chunkinfo + blockMap map[BlockHandle]*Block

+ map: chunks[Chunkinfo] +int: length + garbage: [[BlockHandle

+ bool: hot/cold + bool: stable ;IM;F(ls ”Fuc‘J t
+ BlockFileForma

. +

+ method: CreateChunk + :ggnbeal B

+method: Heartbeat + ReadBlock

+ method: ReadChunk + readFile

+ method: WriteChunk + WriteBlock

+ method: RemoveChunk + writeFile

+ method: ForwardData

+method: GarbageCollection + ForwardBlockData

+ GarbageCollection
+ removeBlock

4. Pass/Fail Criteria

IS S A - <=

Read File Cliento|l | KeyE E3ll ReadS R’é‘s}ﬁg i
i CIOJEIS 2J012E7} 0{RE &l

S R
Delete File ClientollM KeyE E3ll Delete 2&E *2| &
i<t ©l0|E{7t Garbage Collection El&=X| &l %I_l?_ =W S

Replication Client2| Write ¥ DataServer0il Chunk GIO|E{7t SH|7} £I{=X] &l

B. 2ST ITERATION

1. Test Flow

- Generate Random Bytes

Create File Blocks

Write Bytes to Blocks

Read Operation

23/31H 0| x|



- Compare Original Bytes and Read Bytes

Je{ut, Ato|=7t 2 mbol| it Create/Read/Write 2 EHE|0|ME MESH7LE 2iFsH 2 ZAl0[Lt ZOo|2 1t
U2 Read 5t24 & [ oteiet 242 77+ YAFCH

et 215 Y EFNK| LEHE| test casedd| CHEE 7342 FEISt T 9| Client H2| HOE M5t W2 X
2 stict.
2. Project Planning

- Read Big File Operation (Multiple Blocks)

Re-Replication

Block Sweep

- Expire/Migration

I S B - <=

Read File Clientoil A KeyE E3ll ReadS 2&5IUE W
it GIOJEIS Sl0{RE7t RS &l

3. Pass/Fail Criteria
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Z|SE0=E

System 25 Hol 7] 9]¢ A1 E & Web View 57} (web package)

o VBl FEHA &kd 715 E F71 (Re-Replication )
o ZF UG HIO|E, RandomlE ‘Y5t HIOIE S22 & WASE 97|, 7|, X|7| HA

B. 2 W&

1. Client Side Bug Fix
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1. Read Big File Operation (Multiple Blocks / Random Offset)
(Completed)

2. System Side Implementation

1. Re-Replication (Completed)

2. Block Sweep (Completed)

3. Expire/Migration (Not Implemented)
3. Web View Implementation

1. Write Index.html

2. Write Web Application

3. Write Web Request Handler / Scheduled Job

C. #% 73 & TEST CASE

N | e | oeptn |

a
-+
ok

2.2 Expire/Migration Master2| X|A|0f {2t DataServer?} Expire0l 2|3t Delete &
2 Migration2 g = =X f2E 2ol

D. WEB VIEW 3}
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KEY LIST

NODE BLOCKS

Get Status

127.0.0.1:40001 - | Block-4 |
127.0.0.1:40002 - | Block-0 | Block-1 | Block-2 | Block-3 |
127.0.0.1:40003 - | Block-0 | Block-1 | Block-2 | Block-3 | Block-4 |

10 0 Read Delete

abvdfesdfsdef

Write

<« c @ ® 127.0.0.1:10000 w mnoe =

List Key

11
coco

S S
o'
"-"KD‘UV
clols

CEIIOHBIE
O SRR
ool
o

=0
Dol
[
@

oo

12:2 0

NODE BLOCKS

Get Status

127.0.0.1:40001 - | Block-4 | Block-5 | Block-6 | Block-7 | Block-8 | Block-10 | Block-11 | Block-14 | Block-15 | Block-16 | Block-17 | Block-18 | Block-19 | Block-20 | Block-21 | Block-22 |
Block-23 |

127.0.0.1:40002 - | Block-0 | Block-1 | Block-2 | Block-3 | Block-5 | Block-6 | Block-9 | Block-12 | Block-13 | Block-14 | Block-15 | Block-18 | Block-19 | Block-20 | Block-21 |
127.0.0.1:40003 - | Block-0 | Block-1 | Block-2 | Block-3 | Block-4 | Block-7 | Block-8 | Block-9 | Block-10 | Block-11 | Block-12 | Block-13 | Block-16 | Block-17 | Block-22 | Block-23 |

14_150 10 o | | Read || Delete

QOx0OY0%e

abvdfesdfsdef

write

=
SRy

ot

Aol Alg A FE-2 Hot Data®} Cod Dated -3+ Migration7H-A] 18 3h= Aol A ot A|ZHE CFS &=
ol WATE Re-ReplicationZHA] & -& & stAth mabA] o f7F Ao Morations E3) g o] 8l 9] A&
gd g HolHE a4 ow #ed £ U EE FEHEE Aol ¥ A&F < HhEd Aot}
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EJEFUEF ?@‘&9&‘4 A SHoA = Gooll A 7| 8 o2 A Fdk= Test I 71 R & o] &3t G0
1<) Client Poo\% 11 2} Client7} BA] ol Read/Writesh= Al o] 2=l i3l A B| ~2EE 2 s} o}

ol el &3k Systern el A 2 WS A Al 7HA = EFaAE F 9

1 TEEA R e 7

filo
o

&

°]

o
>
>
)
ol
s
M

[
-3
oy
ox
o
PR

I} 2 A Datazre] MorationS T-38 84 £t 0. B &2 o] tj

o] & { el A & Datadll tht Bxpire 7]13e] Fof Bl o] & A At wlj x| &2 & 2 Mgration= 33 8}
= g2 o] sttt A AT

2. FEZR HIH AF 8 A

Elo{l
o,

ol EAEANA A DA 3 WA FAN] Aol vlole] A5l BEY FUAA B
Rl Qedrkn 4zhart

GRS ol HAIE Clent 2 Lease (EF2] Clent 2 7)Aol di 3k & 3} DataNode 2] "ol 8 A%
o o] FolH uf o] & Cachingdte Bufer7t EAGTHA o] &2 Q1 F/do] o] Fo]d = U= A o]
g A zhatct

w3l 3 535 Ao A= 2} Block Hamd\eoﬂ o o}oﬂ HHE2 0 2 § &3l g 2]o|x| ko] S5 U
Aoz A & e ZRAAE FAIGHE ¢ &3] A7) o] Fo1d Aol

wrek vlolEle] e A8 F O F/HThE o W8S K Seen g FAE F 9 Aol

GFS 22 A5+ AppendOnlyE F3Fe] Chunke] 1/4 Ale] Z9 dl @3l dlo|E & F717} 7153
A3} 2ol "ol Bl 2] Writedl A T A4 & Fo4E 4 & Aol
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Success Criteria
KUORA

With
Go Test Code

Basic Operation Migration

Read / Write / Delete 2| & Hot Data® Expire
Heartbeat Z8 713 40| 24§ 9
(Create Al Replication / Re-Replication &) Cold Storage 22| Migration

M A5l = Datae] Migrationdh FH#d et H-2-& 7138 8 o1#] £ttt

a8 22 A& Success Criterizdll A ¥ Migratondl] tf gk F-2o sl A & S5 3FA %k, 13l 3l
= Reao, Witte, Delete 18] a2 SysternZF Heartbeat €} Replication, Re-Replicatione] Y Garbage Collection &<
g3tA o] FAA = AL ElstA Tt

ol 4] Ate] whehA By FAES AN PR
A dFERonz kst

i

T A& Aol gad HAEd tisiA = o

e

%
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- Google File System

https://static.googleusercontent.com/media/research.google.com/ko//archive/gfs-sosp2003.pdf

- OwFS: A Distributed File System for Large-scale Internet Services (NHN)

http://www.dbpia.co.kr/journal/articleDetail?nodeld=NODE01194876

- TidyFS: A Simple and Small Distributed File System

https://www.microsoft.com/en-us/research/publication/tidyfs-a-simple-and-small-distributed-file-system/

- Needle in a haystack: efficient storage of billions of photos

ring.fb.

30/31H| 0| K|


https://static.googleusercontent.com/media/research.google.com/ko//archive/gfs-sosp2003.pdf
http://www.dbpia.co.kr/journal/articleDetail?nodeId=NODE01194876
https://www.microsoft.com/en-us/research/publication/tidyfs-a-simple-and-small-distributed-file-system/
https://engineering.fb.com/core-data/needle-in-a-haystack-efficient-storage-of-billions-of-photos/
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