AAAAAAAAAAA
Paratel Agort, System & Applcation for 5 Data

EIREEAFIBEFERFAlluxio
(JRTachyon)AsIESE=HINE

AR |
FRAF PASAXEURESS =B THRE
AlluxioImHPMC, Maintainer

2016/05/20 @FEmAEIERAMeetup(FER)



s A

AAAAAAAAAAA

. Alluxio@ 7

— AlluxioZt4

— Alluxiofy&ZEHTiE
o AlluxiolIEFIEZEERIE
 AlluxioNEESFESERT=
« AlluxioBY3Efrp BBZEFINE




g|l=
Zlt=
e
2|$
£
=
sl
|
&

£

Alluxio2{1t4

/A ALLUXIO

. AlluxioBtHR FE— 1 LIRE 500
(memory-centric) NEMBI D AR E RS,

o AlluxioNFitEEZREIIIENFER R CIE ,

%k*ﬂl?)ﬁi)w—ﬂ%*vk 7 REMN TSE%*E I To

\\\///

Spa

AAAAAA



Alluxio ( BiTachyon ) BYERFIJIES

=15

= ;
=
=
:
»
>
g
O
o

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

— (R AREIESITRK GBS HE NGRS (WHDFS ) SkH=
HURR IS D HTIERERIARIN ;

— KEUEITES | ZANEHTE ( SparkAYExecutor , MapReduce
HIChild JVMZ ) gEintiiEfe , EFNEIRRSEBEKX ;

- ETHENRAFHEUE TR , MEAZEHJava GCRYETI ;

- fFR

— Alluxio A REUR DT K Gt N R IR = IRSS
- NETFREUEFERIEANluxios , BMELTES [ZEAEHIZERR | A

FHRIEL

— FHUEAI

AN EER
UXiONFFHEIEARTCR , FIFTGCHHAKIR/N



Alluxiol9%&,

1

- Alluxiol

B

~

Y

/

X

ExRE

[:Np)

AAAAAAAAAAA

MTFER

G | AR EIHESE 5FEI7(_ 11%?\253, SEERRIEDR,

Native File System
Interface

Hadoop Compatible
F5Interface

/A ALLUXIO

Native Key-Value

FUSE Compatible
FS Interface



AlluxiolY& &

NJU-PASA Lab

Parallel Algorithm, System & Application for Big Data

- 2012%F128 , Alluxio ( Tachyon ) &% 75— \W40.1.0

. 2016548 , AlluxiolIEFTA&MmIRAN1.0.1 , IEEFFAL.1.0MA

Alluxio Conference coming
later 2016

100 contributors!

First open source 1.0 release
release 0.2 version - - First public production deployment ’
ot First Alluxio meetup with more than 100 nodes and over
art o e )] 1 7 2 5 P - :
| 100 people! 1PB space managed by Alluxic Largest meetup to date 200 centributors!
research project COwer 300 people!
- L1 1 I

0.1 version Reached 10,000 commits

One of the Alluxio deployments at

Alluxio Inc. formed and backed Baidu has more than 1000 workers

by Andreessen Horowitz
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« BH2013F48FHIELLK , EE@IS0MELRTIMERI200ZTEES
SzAlluxiofIF &, SIEMEERE , Alluxio , BE , RREEE
K=, IBM, Intel , /=A% , Red Hat , UC Berkeley#JYahoo,

. TEERRYFRRALX

Open Source Contributor Comparison Based on Commit
History from Github

240
w—plluxio

===(Cassandra

180 HDFS

m—Hive
=—=Kafka

120 =—=Spark

Number of Contributors

0 8 16 24 32
Months
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« Master-Worker
— Master

- SRS ERITEUE
o NI A WorkerfRES

— Worker
- SIHEAKEMEM, SSDFQHDD

Client

— AP BREEEO

— [AMasterflWorker&ZiEiEK
 Under File System

- BF&EMHD
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« Alluxiod , {&&uEEER ( Block ) H4R
— WHRIREE(RFEEMaster
— BREEERFEWorker

» Workerdp LR AR ERHI TR EFIETE
o« UFSHRLIG IR E TR EFISEIE

Workerl's memory Worker2's memory

soso | wosa | wosa | wocs Ml sose | socs | seae | aoco |
- -

Block4 Block5 Block9
FileO Block0 Blockl Block2 Block3
ZIHM Blockd | Blocks | Blocké | Block7 | Block8 | Block9 Under File System
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CACHE_PROMOTE  $ISRiSERAISURRAE Worker LBY , IZ8BRIIBENEI WorkerfUBIE, 1SR
(FRA) SRR EA EWorkerd | BBARE—NEIARINEI A Workersh,

CACHE NRIZEIERAERBWorkerdsr |, BRAHUG— M RIS HNINZ At Workerd,
NO_CACHE AR,
CACHE_THROUGH #iE#EZHEARIWorkerfliREFERS.

MUST_CACHE
(B0A)

THROUGH HIERRLSHENEREFERS , (BARB ANWorker,
ASYNC_THROUGH #E# RIS NE|Worker , #RLEMWENREFHERS.

FIEREE B NE|Worker , (EARENKREFERS.
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« Master

- X¥F{ERZooKeeperfaEZ"Master
— BH&E Journal : EditLog + Image

« Worker
— HMasteriziz , KATENER
+ Z{pCheckpoint & tHEXZX Lineage

File | SparkJob File

Set A > setB [} 2
MipReduce Job —p» ég
File | SparkJob | File | f

Set C Set D
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— bin/alluxio fs [command]

cat

chmod
copyFromLocal
copyToLocal
fileInfo

5

. BRIRERTR
— alluxio://<master-address>: <master-port>/<path>
— EHBEF *, 20 " bin/alluxio fs rm /data/2014%*"

NJU-PASA Lab
Paate Hgorin, Sytem & Aplcation for g Doa

mkdir
mv

rm

touch
mount
unmount
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« LlJava APIRYAZUIREAlluxioBYih )iz
- g, 54

FileSystem fs = FileSystem.Factory.get();
AlluxioURI path = new AlluxioURI("/myFile");
FileOutStream out = fs.createFile(path);
out.write(...);

out.close();

— B
FileSystem fs = FileSystem.Factory.get();
AlluxioURI path = new AlluxioURI("/myFile");
FileInStream in = fs.openFile(path);
in.read(...);
in.close();

— EthRAJava API Doc
( http://alluxio.org/documentation/master/api/java/ )

- FXRWMABERIHadoop FileSystemiz
— fEMapReduce, Spark&E{Ellm LA “alluxio://" & "hdfs://"
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o BEEIELinuxXBIAMESG R FPiEEAlluxio
— FJALinux libfuseIhge
— FEFALInUXA XA R FZHRI— 1N ER

- H{ERREIERST

Userspace P ——— ==
$ alluxio-fuse.sh mount <dir> | |
- BRERPNHSERFE— R <dir> cat amp/aluxio-fie ( F ibtuse )
- STRSOIRE = c=o

. open e e |
- read ~ ~ FUSE
. Iseek NFS

VFS

 write

Kernel
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HZ K& Lineage
- IERNEZENHERXR | ERIEELRETEITERITIRE

File |Sparkdob [ File |
Set A Set B } h
MipReduce Job —p» ;g

File Sparkdob* File | f 7 N
Set C Set D

- B EFHEIEEHRRER

AlluxioLineage t| = AlluxioLineage.get();

List<AlluxioURI> inputFiles = Lists.newArrayList(new AlluxioURI("/inputFile"));
List<AlluxioURI> outputFiles = Lists.newArrayList(new AlluxioURI("/outputFile"));
JobConf conf = new JobConf("/tmp/recompute.log");

CommandLinelob job = new CommandLinelob("my-spark-job.sh", conf);
tl.createLineage(inputFiles, outputFiles, job);
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o AlluxiofYg2(E ( key-value ) TZfEIhEE
- fIE— MR EEEEFEIRRENINES
—- BENWMAFEEEARZTHY
- B ETRERERTE | FIFHERZREFEE

* APIR{)

<Ka, Va>

KeyValueSystem kvs = KeyValueSystem :E; ://;z <<KKtc) xt’:

.Factory().create(); <|<3: Vas <Kd, Vd> :; Lc:i
KeyValueStoreWriter writer = kvs.createStore( ’

new AlluxioURI("alluxio://path/my-kvstore")); batch put
writer.put("100", "foo");
writer.put("200", "bar"); -
writer.close(); Alluxio
KeyValueStoreReader reader = kvs.openStore( KV Store

new AlluxioURI("alluxio://path/kvstore/"));
reader.get("100");
reader.get(*300”); //null
reader.close();

Vi foo
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- REFEX/IERR | SSD
i EEEEEEE HDD
WA¢EEIU\ Higher
= StorageTler Capacity
- FER |, WNFENER  NfE. SSD. EE
— StorageDir

- HURREFIAEAlluxio WorkerfUZAIEER |, BEIIN—IREEIRT

« —/\StorageTier&&— 1 8%\ StorageDir

- BURREE

— Allocator ---- FEZSEHI{NStorageDirEBAI=S|g]
« GreedyAllocator, MaxFreeAllocator, RoundRobinAllocator
— Evictor  ---- EEEREEW StorageDirEBRYMBLEHUEIR

« GreedyEvictor, LRUEvictor, LRFUEvictor, PartialLRUEvictor
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— GlusterFS., (secure) HDFS, NFS. Amazon S3
— Aliyun 0SS, OpenStack Swift

- BARYEO | 88 REZIKEFHERS
« UnderFileSystemFactory
« UnderFileSystem
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§ 53 ms @ n NFS m
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Storage System (HDFS, S3, ...)

-.—[ s3n://bucket/directory/ J

. Data | | users | | Data | | users |
[ R rt][s\l J( Al'/][ Bob ][R%S\I [Ar%b

)




F—ap A= E]

AN/ a)
» F—ip R

- B  EURIRTRIEIEEEEIAlluxio

- SN HRRERSE IR ESE

~- FPERSR—RZRIAE

Alluxio Storage System A
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Storage System B
Users
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[ s3n://bucket/directory/ In -{ Data ] [ Users ] /

[ Repors | [ sales | \ / | (_ice ][ Bob

| Reports |[ Sales |[ Alice H Bob
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» ERAIluxiofFE AT EERINEFERSE

— Spark, Hadoop MapReduce, Flink
— H20. Impala. ...

« AEXENINE N BIRRG

« FABERER “hdfs://ip:port/xxx” -> “alluxio://ip:port/xxx”
— Zeppelin

« BUASERAlluxio , EERAlluxiofEufEREER
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— Master. Workerf§EARIZ=(T
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— Master WebUI [http://<MASTER IP>:19999]
— Worker WebUI [http://<WORKER IP>:30000]
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Web5s

« Master WebUI/{5l

Tachyon Summary Cluster Usage Summary
Master Address: 10998 Workers Gapacity: 285,13 TB
Started: 03-25-2015 02:00:21:006 Workers Free / Used: 285.13 TB/ 0.00 B
Uptime: 0 dayis), 4 hour(s), 4 minute(s), and 13 second(s) UnderFS Capacity: UNKNOWN
Version: 050 UnderFS Free / Used: UNKNOWN / UNKNOWN
Running Waorkers: o7

Storage Usage Summary

Storage Alias Space Capacity Space Used ‘Space Usage
MEM 970,00 GB o008 T m———
HDD 284.18T8 0008 T —

Tachyon is an open source project developed at the UC Berkeley AMPLab.

« Worker WebUI4]

Worker gauges

Worker Capacity T N—

Logical Operations

Blocks Accessed o Blocks Cached 0
Blacks Canceled ] Blocks Deleted 0
Blocks Evicted o Blocks Promoted o
Blacks Read Locally [ Blocks Read Remately 0
Blocks Written Locally [ Bytes Read Locally 0
Bytes Read Remotely [ Underis Bytes read 0
Bytes Written Locally [ Underfs Bytes Written 0

Tachyon is an apen source project developed at the UG Berkeley AMPLAD,
For nelp or acvice using Tacnyon, post a topie

Any feedback through the project survey is greaty appreciates.

NJU-PASA Lab

Parallel Algorithm, Syst

& Application for Big Data
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— fEalluxio-default.propertiesS3{&45aJ"alluxio.xx.yy "I}
- HBFEEIN. MasterBcEIl. WorkerBicEll. FAFECEIN. &E+

EHECEIN. T4 E
- REINGEMNE
— fEconf/alluxio-env.sh3{&EFREN I

« EWe FEE

Tachyon Canfiguration

tachyon.asyne.enabied

Moma/sparkiachyon

TR ———
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.« SERFEIHEANANuXioRFNEEER
- BAEE: EEFRIRMNEEER (10 : CapacityTotal )
— 1IZIEERME: BITHURIEENE (40 : FilesCreated )
— RPCIEH: S/MRIERIRPCIEFIXEL (40 : CreateFileOps )
« XFFUAERINETRXLEEE
— ConsoleSink: mHzizFEIE
— CsvSink: BfR—ERIEEEEERMEESHEICSVI 4+
— JmxSink: EEIMXizH &P HFENEEER
— GraphiteSink: £5Graphite RSB A IEZEEER
— MetricsServlet: E3=F|Web Ulfn

4
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Master gauges

Master Capacity
Master Underfs Capacity

Logical Operations

Directories Created
File Infos Got

Files Created

Files Persisted
New Blocks Got
Paths Mounted

PathsUnmounted

RPC Invocations

CompleteFile Ops
CreateFile Ops
FreeFile Ops
GetFilelnfo Ops
Mount Ops

SetState Ops

e

4

File Block Infos Got
Files Completed
Files Freed

Files Pinned

Paths Deleted

Paths Renamed

©c © ©o © © o o©o

g
8
© © © © o o © © © © © o

CreateDirectory Ops
DeletePath Ops
GetFileBlockInfo Ops
GetNewBlock Ops

RenamePath Ops

o © © ©o o ©

Unmount Ops

Tachyon is an open source project developed at the UC Berkeley AMPLab.

For help or advice using Tachyon, post a topic on the user mailing list.
Any feedback through the project survey is greatly appreciated.

NJU-PASA Lab

Parallel Algorithm, System & Application for Big Data
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— Barclays Personal and Corporate Bank
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https://dzone.com/articles/Accelerate-In-Memory-Processing-with-Spark-from-Hours-to-Seconds-With-Tachyon
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» {EASparki# Tit&
— H1THIIDBCMEUEE SR
— {EFDataFramef&ViH T E T

Performance
metrics:

==

Dashboard l l l SQL JDBC row objects
Notebook
Confluence .
Load the table(s) from
report theData Warehouse'into DataFrame row objects

partitioned DataFrame

—

Flat map the rows into
typed case class RDD(s)

y \
Report/track results

RDD[RawDataType]

* Precision/Recall @

« ROC
* Error..

Trained model

parameters

Evaluate/Validate

' Run the ETL:

«Cleansing

*Normalization
*Joining
*Aggregation

.
RDD[DomainDataType]

Extract the relevant

Train the model
features according to the

machine learning model

Features Vectors
(RDD or Array)

NJU-PASA Lab

Paralel Algorith, System & Aplication for Big Data
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« HUEEEGITER IHRIT
— BARAHIMEREHEZRMIDBCEN |, Bt DataFrameiEitE X
— AEISpark{EFEIARERERTF , BT NAEEMNIDBCIE—IEEHE

NJU-PASA Lab
Paralel Algorith, System & Aplication for Big Data

Time of loading a table from TeraData into Spark RDD and count of records
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— IHEFFFENREERBEEEAlNluxiod , Spark{EEEHEE
— {EHAlluxioXgSpark{FSZA S HITINE

* Dashboard

SQL JDBC row objects

* Notebook
* Confluence

Performance
metrics:

* Precision/Recall

* ROC

Trained model

parameters

: ) ‘@ TACHYON
Error ... Evaluate/Validate IS ;::!_m
ﬁ? F'r\ +Normalization

report

Report/track results At an the Tows Into
typed case class RDD(s)

 RDD[RawDataType]

~___DataFrame row objects

nnnnnnnn

u RDD[DomainDataType]

~ Extract the relevant
features according to the
machine learning model

Features Vectors
(RDD or Array)
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Big Data

. JEDataFramef#iZZJAlluxio

dataframe.write.save(“alluxio://master_ip:port/mydata/mydataframe.parquet”)

val dataframe : DataFrame =
sglContext.read.load(Malluxio://master_ip:port/mydata/mydataframe.parquet”)

« }&Spark RDD7FiEZAlluxio

rdd.saveAsObjectFile(Malluxio://master_ip:port/mydata/myrdd.object”)

val rdd : RDD[MyCaseClass] = sc.objectFile[MyCaseClass]
(Malluxio://master_ip:port/mydata/myrdd.object”)
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