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15k-150k 1.505 Send Money Secure Transaction (&)
W Y&
F=pEaa ]
Review your payment and send
FEREAISEAT O 7 A7 AE Please check the following information before continuing
() MRPER 188.10 Eff 1507 Description Amount
Payment To $1.00 USD Change
© HRETEMEL! HFFLEERPR ritalea78@hotmail.com
EESES: TEERT Apply coupon/qift certificate

Your total charge: $1.00 USD

AR | ek eSend Morey,|

m%i724\maaw @ HHHER2 % Payment Method

o - QuMWhere Is risk conteght-PaylPal?

his credit card Iransacuon ‘will appear on yo
More funding opfions

FILLSEIT: SURGEE. BFEERBmRES mAns
Shlp ing Addres:

o ALBRISK conirol ls.everywheéréin-paypat-com:

Choose Shipping Address

NOTE: We recommend that you provide your shipping address in English if your seller cannot read your local language.

ey C@usas o @1k iR
Email to recipient
Subject
{EAEEaE: |Nou've got a payment
Lib AR AR )? '
F: PR RSB TSN E AL REESRT R, SRR AZIEEERE L, BEAEE = "g"fsage (°°“°"‘““ . —
A2 (ERBAFEHhHRARES RS « nier a personal message to your recipient.

2.88R LR, EEREERATY
E: EEERRE RIS R TERAT - BAENEEIT - T T, BRTE R RIESAPIEEL -

3.3ERL LT iiEfrE R R (SRR 1
E: BERLT BT BT DT R RRTEEAR - TENERERERE #IENES SERAE- DS EFE

4 AtLRITRESN, BXA=EPREERRY
& HRHENRERESH . BEE"TERIRE-

BEEME R R

Qcon Brought by InfoQ

4

0 characters entered - 300 maximum

Send Money



FRAUD TYPES IN PAYPAL

Account Take Over @
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Fraud Types in
PayPal

Police Car just by
shoplifting from this store.

Lucky Winners will
also get their name
in the newspaper for
their friends and
family to see!

Won’t Mom & Dad be proud?)
-




. RISK CONTROL IN PAYPAL

Models
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RISK MODELING IN PAYPAL

Big
Training
Data

SLA
(Online)

Thousands Algorithms

R
of Features Wl (LR, NN, DT) >imulation
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. RISK MODELING IN PAYPAL

Big
Training (OrS1II-i?1e) Simulation
Data

Thousands Algorithms

of Features (LR, NN, DT)

Q: How to train models with TB data and thousands of features?
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* Distributed Neural Network Algorithm

Qcon Brought by InfoQ



DISTRIBUTED NEURAL NETWORK ALGORITHM*

Worker Worker Worker

GRADIENTS: DOUBLE ] GRADIENTS| DOUBLE [] GRADIENTS: DOUBLE []
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Worker rker
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ACCUMULATE GRADIENTS = 2nd iteration
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QCon * Distributed batch gradient descent algorithm.
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. DISTRIBUTED NEURAL NETWORK ALGORITHM

Q: How to implement it?
Qcon Brought by InfoQ



WHY NOT MAHOUT OR SPARK?

No distributed logistic regression &
neural network.

Iterative through Hadoop jobs, bad
performance.

Mahout <

No independent Spark cluster.

Spark < Hadoop cluster is still 1.0 based, not
YARN.

Q: How to implement it in Hadoop?
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POSSIBLE SOLUTIONS

_ Hadoop YARN Hadoop MapReduce

Flexible framework for framework Works well on all Hadoop versions
Pros Self resource management Mature computing model
Internal fault tolerance, splits, Ul ...
2.0.3-Alpha Different computing model
Cons PayPal Clusters: Hadoop 0.20.2 How to do iterative coordination?

Extra fault tolerance, splits, Ul ...
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 What is Guagua?
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ITERATIVE COMPUTING MODEL IN GUAGUA

Worker Worker Worker

WORKERR T WORKER RESULT WORKER RESULT

> ]stiteration
Master

MASTER RESULT MASTER RESULT MASTER RESULT

y

Worker Worker

Worker

WORKER RESUTT WORKER RESULT WORKER RESULT

y

>'- 0 .
Master 2nd iteration

MASTER RESULT MASTER RESULT MASTER RESULT

Guagua is a framework over such iterative computing model,
QCO“ compared with Hadoop 1.0 over MapReduce. Brought by InfoQ



GUAGUA API

MasterComputable
public-interface MasterComputable<MASTER_RESULT extends Bytable, WORKER_RESULT-extends Bytable:x {

ll,-'**

* Master computation for each iteraticon.

iparam- context
the master context instance which includes worker results and other useful parameters.
@return
the master result of each iteration.

# # ¥ O ¥

*y
MASTER_RESULT compute (MasterContext<MASTER_RESULT, WORKER_RESULT> context);

WorkerComputable

public-interface WorkerComputable<MASTER_RESULT extends Bytable, WORKER_RESULT -extends Bytablex {

Worker computation for each- iteration.

*
%
* . [lparam- context

* the worker context instance which includes waorker info, master result of last iteration or other
* useful into- for-each-iteration.

*.f@return-the -worker result of-each-iteration.

* - @throws - I0Exception

* if any ig exception in computation,  for example, IOException in reading data.

WORKER RESULT  compute(WorkerContext<MASTER _RESULT, -WORKER_RESULT> context) throws IOException;

¥
Qcon Brought by InfoQ



GUAGUA OVERVIEW

o — —_p— —_p—_—_— o _—_—_—_—_— —_—_— — _—_—_—_—_— _—_ o _g—_ g _ g _p—_ g _p— e,

\\
CORE Ilterative
Computing
Master- Fault .
Workers core Tolerance Cosrel e Fra mewo rk

MapReduce Adapter YARN Adapter
(For Hadoop 1.0) (For Hadoop 2.0)

Distributed Neural
Network Application

QCon
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PLUGGABLE, SCALABLE INTERCEPTORS
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* These two graphs are aspects for each iteration.

Qcon Brought by InfoQ



GUAGUA RUNTIME

Worker: Mapper (Container)

Worker: Mapper (Container)

Worker: Mapper (Container)

Worker: Mapper (Container)

Worker: Mapper (Container)
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QCon

GUAGUA RUNTIME

ZooKeeper
Cluster

1. Master is listening znodes of workers.
2. Workers are listening znode of master.

Worker

Worker

Worker

: Mapper (Container)

: Mapper (Container)

: Mapper (Container)

Worker

: Mapper (Container)

Worker

: Mapper (Container)
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GUAGUA RUNTIME
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1. Dataisloadedin worker memory in the first iteration.
2. Whole process is done when reaches maximal iteration

Qcon or halt conditionis triggered. Brought by InfoQ
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* Guagua Advanced Features
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FAULT TOLERANCE
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FAULT TOLERANCE

Worker ——> Worker —> Worker —> Worker ——> ... —> Worker ——>
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1 2 3 4 n
* The same on workers.
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STRAGGLER MITIGATION
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STRAGGLER MITIGATION
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STRAGGLER MITIGATION

Vv

\2

A4

Worker >  Worker >

Worker >  Worker >  Worker >

Worker > Worker —>  Worker >

Worker —>  Worker >  Worker >

Worker > Worker > Worker >
1 2 3

Qcon Brought by InfoQ



PROGRESS AND STATE REPORT

Task Complete Status Start Time Finish Time  Errors Counters
task_201409031209_114530_m_000000 | £6.22% | start master iterationd( 433/501 ), pro-gris 85% 8-Sep-2014 22:56:01 T
task_201409031209_114530_m_000001 | 86.02% | Complete worker computing ( 432/501 )| progress 86% | 8-Sep-2014 22:56:01 10
task_201409031209_114530_m_000002 % Complete worker cofiputing ( 432/501 )| progress 86% | 8-Sep-2014 22:56:01 10
task_201409031209_114530_m_000003 | 86.02% | Complete worker coiputing ( 4321501 )| progress 86% | 8-Sep-2014 22:56:02 10
task_201405031209 114530 m_00oo04 | 86-02% Complete worker comhputing ( 432/501 )| progress 86% | 8-Sep-2014 22:56:02 10
task_201409031209_114530_m_000005 | 86.22% | Complete worker coiputing ( 433/501 )| progress 86% | 8-Sep-2014 22:56:04 10
task_201408031208_114530_m_ooooos | 85.02% Complete worker computing ( 432/501 )| progress 86% | 8-Sep-2014 22:56:05 10
task_201405031209_114530_m_000007 IB%I_]I Complete worker comhputing { 432/501 )| progress 86% | 8-Sep-2014 22:56:05 10
task_201408031205_114530_m_o0ooos | 86.02% | Complete worker coputing ( 432/501 )| progress 85% | 8-Sep-2014 22:56:06 10
task_201409031209_114530_m_000009 IS%EII Complete worker computing ( 432/501 )] progress 86% | 8-Sep-2014 22:56:06 10
task_201409031209_114530_m_000010 86.02% .| Complete worker corpputing ( 432/501 )| progress 86% | B-Sep-2014 22:56.06 10
task_201409031209_114530_m_000011 | 85.02% | Complete worker corfiputing ( 432/501 ){ progress 86% | 8-Sep-2014 22:56:06 10
task_201409031209_114530_m_000012 | £6.02% | complete worker cohputing ( 432/501 )| progress 86% | 8-Sep-2014 22:55:06 10
task_201409031209_114530_m_000013 | 86.02% | Complete worker computing ( 432/501 )| progress 86% | 8-Sep-2014 22:56:06 10
task_201405031209_114530_m_000014 | 86.02% | compiete worker corrputing ( 432/501 )| progress 86% | 8-Sep-2014 22:55:06 10

0.86 = 432/501

QCon

(Current Iteration) / (To

tal Iteration)
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GUAGUA UNIT

public class SumTest  {
private static final String SUM _OUTPUT = "sum-output”;

@Test

public void testSumfpp( ) throws IOException {
Properties props = new Properties();
props.setProperty(GuaguaConstants.MASTER COMPUTABLE_CLASS, SumMaster.class.getName());
props.setProperty(GuaguaConstants. WORKER _COMPUTABLE_CLASS, Sumborker.class.getName());
props.setProperty(GuaguaConstants. GUAGLIA TTERATION COUNT, "1@8");
props.setProperty(GuaguaConstants. GUAGLIA MASTER RESULT_CLASS, LongWritable.class.getName());
props.setProperty(GuaguaConstants. GUAGLIA WORKER RESULT _CLASS, LongWritable.class.getName());

props.setProperty(GuaguaConstants. GUAGLA MASTER INTERCEPTERS, SumDutput.class.getName());
props.setProperty(GuaguaConstants. GUAGLA_INPUT DIR, getClass().getResource(”/sum™).toString());

props.setProperty(“guagua.sum.output”, - SUM_OUTPUT);

GuagualnitDriver<GuaguaWritableAdapter<Longliritable:, GuaguaWritableAdapter<Longhritable:: driver =
hew GuaguaMRUnitDriver<GuaguaWritableAdapter<LongWritable>, GuaguaWritableAdapter<LongWritables>(

props);

driver.run();

Assert.gssertEquals(15345 + """, FileUtils.regdlines({new File(SUM OUTPUT)).get(@));

¥

@after

public void tearDown(){
Filettils.deleteQuietly(new File(System.getProperty("user.dir") + File.separator + SUM_OUTPUT));
Filettils.deleteQuietly(new File(System.getProperty("user.dir") + File.separator -+ "." + SUM_OUTPUT 4+ ".crc"));

b

1
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e Shifu on Guagua
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WHAT IS SHIFU?

Shifu* is an open-source, end-to-end machine learning and data
mining framework built on top of Hadoop.

— VARSELECT

NORMALIZE

POSTTRAIN

Qcon *Want to try Shifu? Please visit http://shifu.ml. Brought by InfoQu


http://shifu.ml/

SHIFU ON GUAGUA (TRAIN STEP)

WorkerComputable Masterinterceptor

Gradients

AbstractWorkerComputable BasicMasterInterceptor

Weights

MasterComputable
I
m

NNWorker NNOutput

B GuAGUA AP B s--u cooe B =\COG CODE
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SHIFU NN vs. SPARK LR

Run Time Comparison
45

40 -

25 A
Time
20 - B Shifu-NN

B Spark-LR

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Iteration

Shifu-NN: 1102*20*1 Netw ork, 319 Mappers * 1G
Spark-LR: 1102 features, 120 executors * 3G

Qcon Brought by InfoQu



SHIFU NN BENCHMARK RESULTS
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Run Time
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Size of Input

All data are located in memory. Atmost w e used 2400 mappers. 20 epochs are used.

QCon

== Time(Seconds)
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e Future Plans
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WHAT’S NEXT?

* More docs

* Support more (distributed) machine learning algorithms
* |Improve implementation

e Support more input formats

* Big model support

* Deep learning support

Qcon Brought by InfoQ



Q&A
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. APPENDIX

 Website
* http://shifu.ml

 http://shifu.ml/docs/guagua/

* Guagua issue website

* https://github.com/shifuml/shifu/issues
* https://github.com/shifuml/guagua/issues

e Shifu & Guagua source code:

* https://github.com/shifuml/shifu/
* https://github.com/shifuml/guagua/

Qcon Brought by InfoQ


http://shifu.ml/
http://shifu.ml/docs/guagua/
http://shifu.ml/docs/guagua/
http://shifu.ml/docs/guagua/
https://github.com/shifuml/shifu/issues
https://github.com/shifuml/shifu/issues
https://github.com/ShifuML/guagua/issues
https://github.com/ShifuML/guagua/issues
https://github.com/shifuml/shifu/
https://github.com/shifuml/guagua/

Brought by InfoQ



ueue

www.infog.com/cn I f Q

infog.com/cn
IEFER R 3R ]

@InfoQ

@InfoQ Q infoqchina



http://www.infoq.com/cn
http://e.weibo.com/infoqchina

