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Marketpla

ebay ce
291M

I/\ttp //Wwwebay .COom MOBILE APP DOWNLOADS

GLOBALLY

1e2M 8OOM

ACTIVE BUYERS ACTIVE LISTINGS

1.313

LISTINGS CREATED
VIA MOBILE EVERY WEEK

Q4 2015 Q4 2015

25M 8.8M

NEW LISTINGS
ACTIVE SELLERS EVERY WEEK

427

aMvVv VIA MOBILE
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CIEEY i aREN & i Sy AR

ORACLE" DB

APPLIATIONS / DATABASE
Metric

Vision
} Availability
7 Security
BlG DATA PLATFORM
Capability
Monitoring
Alerting

kubernetes . C V'l't'l'Ca(
CLOUD PLATFORM Event
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Apache Eagle

W & — > HeBay i Ji D1k Z5 Apache it &2
1) 73 A TSI %8 A T 1| 25

T2015410 /26 [ #1752 AApache FFHE %5 http.//incubator.apache.org/

Real-time Anomaly Detection in Big Data Security 1E45— 1N 14F H i 2574732
I H (R iEHadoop 19207 % Fx, 2077 T AL JE Pt — N 762 119207 7 20 et S X

TE LASEHY R R T 1 R I 7 2 AR T, R RE
R I K 1E R 17 bt

T EEZ g%

http://eagle.incubator.apache.ore 34 http://oithub.com/apache/incubator-eagle
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AR #4) EtEagle ?

Eagle was initialized by end of 2013 for hadoop ecosystem monitoring as any existing tool
like zabbix, ganglia can not handle the huge volume of metrics/logs generated by hadoop
system in eBay.

Hadoop @ eBay Inc

Hadoop Data

* Security

* Activity
Hadoop Platform

3000+ nodes
10,000+ cores

100+ nodes
1000 + cores

e Heath

LPB TP Availabilit
2014 /3915 arfora
® errormance
e 10,000 nodes
2011
+
: 000 nades 150,000+ cores
il 10,000+ cores 200 PB
#2009

10+ PB 2000+ user

50+ nodes

/2007
- 1-10 nodes
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1 RESAR A T SR PSP E 7
o KREFdEA (S EdE IR LR R HEI0 S 8 )
o SORMFRERDNELN (FLALEETF R E AT, WindowsSE N AF A [A] F 2 )
o  Z M semi-structure ZHE A7 A2 1H) (Event, Log, Metric)

SHAS T S 0% (Policy) Al 5 25 5 B A Y
o BERAIHhR AR (SQL on Streaming)
o BIANIRPGRN] (3257 2(Sort, GroupBy, Join, Window)

CBLE ST R B .

. \ =

Hadoop™d & R4t 4E L %’f; g 15
o BNASSEI B IEEE B (3) A% i Kafka Topic)

o Hadoop}}?‘;ﬁz%ﬁ%ﬁgﬂﬂg(Pohcy);ﬁKé\ Apache Ambari

LTS S B l .m
2000C

o TSR O e] HZ0 IRIED
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Eagle @ eBay Inc.

7+ CLUSTERS Storm U

30 warker processes

Topology summary
10000+ NODES - . L™ -~
‘apolio-phx-hdtsAuditLog-topology ‘apollo-phachdtsAudit.og-topalogy-1-144BB55175 ACTVE  2d21h56m32s '} 30 [}
200+ P B DATA Topology actions \
Activate Deactivale Febalance  Kill
avg latency: <50ms 1.6 billion msg in about 3 days
Topology stats wn b t
1 B EVE NT D AY Window | Emited Transferred ‘:\ \ "‘.‘ Complats lstency (ms) ‘I‘ Acked Failed
0 + S / 10m0s 24960800 24829700 \ \\ 1388 | 24981100 o
500 M ET R I C TY P ES 3n0m0s 695812100 685900220 \'\\\'::- 915 I‘ 695908080 0
+ 1d0n 0Om 0. 3672957140 3672663560 \‘ 37.952 I‘ 72066220 0
\ | 15129115680 0

Altine 14855561340 14855275620 \i7.575

50,000+
50,000,000+

JOBS/ DAY Spouts (All time)
TASKS / DAY : e

KafkaMsgConsumer 8 8 3303005300 3303083720

Eagle fEeBay )il & It ;

Number of Partitions

Reassign Partitions. Generate Partition Assignments
e

T of Brok
atal number of Broken # of Kafka pazht\oraws 64

o T HKELEREE

Number of Brokers for Topic 8
AY
° 8 ;2! , }E‘ :__E m Preferred Replicas % 48 Partitions by Broker
Brokers Skewed % a
Broker # of Partitions Partitions Skewed?
N = Brokers Spread % 100
° :L_ EE: L 16 3,6,10,14,17,22,24,30, false
Under-replicated % o 38,39,45.46,52.54,59.6
2)
Message producer speed 16 (4,711,15,18,23,25,31, false

® 64 kafka éj\ B: Metrics

3)
[_\b Rate Mean 174 min 15 min
Eagle PERE i - @\o - . BEapon
)
7 » Bytes in /sec o TR 27 QN 2.5 J 2.6m ] P o
« “PIy5EIR (Latency) : ~ 50 ms e o » pasamns -
)
N N =) = Bytes rejected fsec @ @ & | . =
o« HAEAEMRE RN E (Throughput) :300k /s e @D @ @ @ * S
Failed produce request /sec (D O O D
6 16 (0.3,11,15,19,22,27,29, false
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Eagle ZE ML G

Online Real-time Processing External Storage
[ Declarative External Join | [ Policy State Management ||| 1) Druid
HDFS 2 2) Elastic Search
Audi il Data Distribution Statistics | [  Policy Weight Statistics || £ (_f_> 3)TSDB
0g i T
| Declarative Aggregation | |  DSL to DAG compiler |
= o
HIVE - Actionable | Monitoring Application DSL |
Query g Alerts —
Log g Eagle Web Ul
- ; i application| aggregations,
hﬁ machrln l:lzrnmg policies, algrts, metrics, ...

Map Py Moritor App Manager,
Reduce g PR Pghvhmuer.
Job £ Eagle Web Service i i

2 R Analytics, ...
g g
3 = L] =
é e R External Metadata Tools
Eagle Storage 1) Data Classify
(application, policy, event \—3]| 2)HDFS NN image
schema, user profile 3) Security Zone
madels, alerts, metrics, ...) B
- S
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43 A R M (Policy) 5] 2

o SERALFE(Streaming): Apache Storm (Execution Engine) + Kafka (Message Bus)
o FHHiA TSRS (Policy): SQL (CEP) on Streaming + B & & B

o LMY FE(Scalability): ZifE =Y R 1 HY R

o JLEIEIRF(Metadata): Schema & H A2 11 [H]

Real Time Alerts
AlertExecutor_{1}

|» S " AlertExecutor_{2}
Processing

Stream_{1} @
Real-time
Event Stream 2
Stream_{*} g

Dynamical Stream Schema Dynamical Policy Deployment

AlertExecutor_{N}

METADATA MANAGER

Intemational Software Development Conference QConauuuFsAs



43 AT U R (Policy) 5] 2

o SERTLALEE (Streaming): Apache Storm (Execution Engine) + Kafka (Message Bus)
o TR TETNE KL (Policy): SQL (CEP) on Streaming + 3 & 51 & & H

- LMY E(Scalability): Zidl = & iR R

- JCHIE IS (Metadata): Schema & H 1 5 H5 H]

from MetricStream[ (name == 'Repllag') and (value > 1000) ]
select * insert into outputStream;

Real Iime Alerts

Intemational Software Development Conference QCOn EREFFERE




|

R

iy

ik (Policy) =K I

from MetricStream[ (name == 'ReplLag') and (value > 1000)] select * insert into
outputStream;

ETFsaUf AR RALHE: —

Siddhi CEP + Storm by default . Join

e Aggregation: Avg, Sum , Min, Max, etc
N * Group by
* Having
e Stream handlers for window: TimeWindow, Batch
Window, Length Window

Complex Event Processor

{ Event Receivers }_. Event Streams 4‘ Ewvent Publishers

f | e Conditions and Expressions: and, or, not, ==,!=, >=, >, <=,
<, and arithmetic operations
VL EtRCestots e Pattern Processing
* Sequence processing
- / \ / * Event Tables: intergrate historical data in realtime
processing
52’ STORM * SQL-Like Query: Query, Stream Definition and Query Plan
compilation
@ https://github.com/wso2/siddhi
Intemational Software Development Conference QCOn EERREFFERS



A SR (Policy) B — 7441

% 1: Alert if hadoop namenode capacity usage exceed 90 percentages

from hadoopdmxMetricEventStream
[metric == "hadoop.namenode.fsnamesystemstate.capacityused" and value > 0.9]

select metric, host, value, timestamp, component, site insert into
alertStream;

7~ 2: Alert if hadoop namenode HA switches

from every

hadoopdmxMetricEventStream[metric=="hadoop.namenode.fsnamesystem.hastate"]
->
b = hadoopdmxMetricEventStream[metric==a.metric and b.host == a.host and

a.value != wvalue) ]
within 10 min

select a.host, a.value as oldHaState, b.value as newHaState, b.timestamp as
timestamp, b.metric as metric, b.component as component, b.site as site
insert into alertStream;

Intemational Software Development Conference QCOn LERHFHERS
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o1 A 2 (Policy) 51 2% — 1 Za 1

25 1 1 4 SR 2

BN 7 Ui{Event}fl{Policy}

* N Users with 3 partitions, M policies with 2 partitions, then 3*2 physical tasks
* Physical partition + policy-level partition

Event Stream Partitioning/Shuffling by output fields

: | Jﬂ

AlertExecutor_{1} User 0,3,6, ... User 1,4,7, ... User 2,5,8, ...

Stream_{1} . AlertExecutor_{2} _ 47— —47 —‘L
, ||» Stream |» Policy 0,2,4, ...

Processing AlertExecutor_0 AlertExecutor_0O AlertExecutor_0
Stream_{*} ‘
! Eagle Policy
AlertExecutor_{N} Partitioner o o o
Distributed Streaming Cluster Environment P\—B_ AlertExecutor 1 AlertExecutor_1 AlertExecutor 1
olicy 1,3,5, ...
Intemational Software Development Conference QCon sxwmpuFE AL



A IR B (Policy) 5] 2E — BT 1T

73U/ E 4 [ R
https://en.wikipedia.org/wiki/Partition_problem

:' | Strat
groupBy[ GreedyStrategy ]((_.key1,_.key2 I . %iggdy (Online/Offine)

PoTC
+ PKG
Realtime| Partition ey Distri + Hashing

Strategy

Key Statistics Cache

Stream Partition Skew (15:1)

Algorithm Weights of Executors By Partitio

Random 0.0484 0.152 0.3535 0.105 0.203 0.072 0.042 0.024

Greedy 0.0837 0.0837 0.0837 0.0837 0.0737 0.0637 0.0437 0.0837
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AR TSR B (Policy) 9| 25 — 3 e itk

RIS 5| XY RAIEA I

 WSO02 Siddhi CEP as first citizen

¢ EXtenSibIe POIle Engine |mp|ementati0n Siddhi CEP Machine Learning Extensible Policy
° EXtenSible POIICy Lifecycle Management Policy Evaluator Policy Evaluator Evaluator

* Metadata-based Module Management

Distributed Real-time Policy Engine

Policy/Metadata

METADATA MANAGER

public interface PolicyEvaluatorServiceProvider ({
public String getPolicyType(); // literal string to identify one type of policy

public Class getPolicyEvaluator(); // get policy evaluator implementation
public List getBindingModules(); // policy text with json format to object mapping

Intemational Software Development Conference QCon sxwmpuFE AL



7.

Y

Real-time |I
Event Stream

1. Development

gi£9_> % Optimizer —» ﬁ<a&/é§'
o 3 G ¢

VAN

A

T B AL E

2/ Z R [JEagle DSL 1 /H/Alert Library

AlertExecutor_{1}

Stream_{1} .
Stream_{*} '

Stream
Processing

» »

AlertExecutor_{2}

AlertExecutor_{N}

Distributed Streaming Cluster Environment

\ » valenv = ExecutionEnvironment.getStorm()
*» env.fromKafka (KafkaConfig)

flatMap(AuditLogTransformer)
.groupBy(_.user)

flatMap(UserProfileAggregator);
.alert.persistAndEmail
env.execute()

& P

2. Optimization 3. Compile to native app

Logical Topology
Data external alert
Source Jain Executar1

M determined by
i size of cached
i metadata

external
|' Join_1 ‘
external (
‘ Join_2 '
external A

Join_M

N determined by
i count of policies

\d
alert_
Executori_1

alert_
Executor1_ N

Physical Topology

3 Motification

Intemational Software Development Conference
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sk e M 2 A A i AT A U AE S

o BREZJORMHEZL L FfHBase IRDBMS

o DRI KHIAR — IR HEREST WebService 2

o ERXTIREEIRRHEAT TR A7 A S5 R R Rokwey

o PRt A Coprocessor SCHF, HRORFRR R E &R &1 IR

o NMHE RGNS

@QTable ("alertdef")
@ColumnFamily ("£")
@Prefix ("alertdef")
@Service (AlertConstants. ALERT_DEFINITION_SERVICE_ENDPOINT_NAME)
@JsonIgnoreProperties (ignoreUnknown = true)
@TimeSeries (false)
@Tags ({"site", "dataSource", "alertExecutorId", "policyId",
"policyType"})
@Indexes ({
@Index (name="Index 1 alertExecutorId", columns =
{ "alertExecutorID" }, unique = true),
1)
public class AlertDefinitionAPIEntity extends
TaggedLogAPIEntity{
@Column ("a")
private String desc;
@Column ("b")
private String policyDef;
@Column ("c")
private String dedupeDef;

Data Collection, Monitoring ;i : e
[ Dashboard, Alert { Logic Entity Definition J

A A

v
| Eagle REST Service |

!

QueryCompiler H Query Engine H MetadataManager
| Storage Adapter I
T« LEE
HBase RDMS ‘ Other Storage
P BT
Coprocessor ‘ ‘ Customized Filter

Eagle Query Framework

Query=AlertDefinitionService[@dataSource="hiveQueryLog"] {@policyDef}

Intemational Software Development Conference
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R R A R 0

25 —5 10 IR 15 24 FJHBase Rowkey ¥ 1T

Prefix | Partition Keys | timestamp | tagName | tagValue |

=
75

44
b

* Metric

Metric Name | Partition Keys | timestamp | tagName | tagValue |

* Entity

Default Prefix | Partition Keys | timestamp | tagName | tagValue |

* lLog

Rowkey ::= Log Type | Partition Keys | timestamp | tagName | tagValue |

Rowvalue ::= Log Content

'“ OPENTSDE http://opentsdb.net

Intemational Software Development Conference QCOn LERHFHERS



O e
2 M P SCRF
. Eé@&?&%[zﬂzﬂ?‘“opology il
SASEHEVR (Kafka Topic) Iz
s Z)JAGroupBy/loinis H
. iﬂ?\SPolicy‘E‘B%'ﬁﬁhﬁ
o ] E il FIUE AT /A A
. "ﬁiﬁi)ﬁﬁﬂﬁm%
o BXYHFEE . IG: CEP Runtime, Bolt, Topology, Cluster
o JEIESERF ST A R BRI REFE AR (10,CPU,Memory) LLEIZA L Policy
gaiil
o = A A
o MITTFEIRESE H: Message WAL + Siddhi (Checkpoint Snapshot) + Storm >k
SEH
e HA: 1L Z Topology LB SLIHA, [FIF S F e WL4Edr el 2%
o AJ{H4E
o 1Off%E: Xt —E PR L T PartitionKey 73 Vit
o TFEARLE: £ Policy TR E R EE NAFTHFE AT
« PTopologyl#4i: AN[E|Topologyi¥ #4777 Policy
o FSEERHHYE: A [FIClusterf AT HB 43 (Scalability) 5k 4= # Policy (DR)
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/TA

Z T SZFF — Topology’ & FE 5

T
e

?{
IH

MetadataService
)
Sherlock o
Configure e Spout }e--pi GroupByBolt e P AlertBolt
Manager i )
: 2
w
= >
MetadataService (& 2
g Spout }eeeeee P GroupByBolt - AlertBolt
0
) A Pl

A
Coordinator
Assignments
fump/alert/assignments
=> [cluster/topology/worker/task/${policy}

\ 4 ) Zookeeper
/ump/alert/announcements
—> Topology Mgmt

Coordinator Daemon /ump/alert/assignments
Announcements

/ump/alert/announcements
=> [cluster/topology/worker/task

QCon aumiFELS
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Z M SCHFF — TE T RE (Policy) 3l A I Bk

Ff.—Runtime < B¢

Event_1{ AlertEvaluator
* Sort, Groupby, Join, Window R } fvent 1, event_21% “3gi
* Policyz] A2 (Hot Deploy) E[emuzlé )
° /_:E ﬂ /H:H fE(LIfECVdG) 3:; :;:: ' [event_2, event_3] => Mﬁ;mm
}m Emntﬁs{‘streama,

L —HdE I 2 QK oz 22 1 o |
Rt 4T Z A R Groug i, ==
BRI AT 2 B FlSort Lt
L —Hm m#T Z M AS[Floin

o ZHHEINZ BHKEK
o ZHIEI (Stream) JOIN
o SCHF (Real-time) 575 (Historical) #i#fE{mJOIN
o Alert® B RHK
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AT

2 Rl SCRF =T S (Policy) 2 25 R BE

s R
( R
StreamEvent {
streamld: String

. Physical Semantics Policy Evaluation

specification: {

sortSpec: SortSpec,
joinSpec: JoinSpec

partitionSpec: PartitionSpec,

1. Partition (routing)

3. Contains (optimizing)

> 2. Equality (dispatching)

1. Matching

PartitionSpec / Or GlobalPartition)

1) Streamld: only accept required Streamld
2) PartitionSpec: only accept when matching as policy requires (maybe without

hash: SpecHash 3) SortSpec: only accept if matching as policy requires (By default, all window-

based policies require SortByTimestamp)

timestamp: Long Sort Spec

expired: boolean MicroBatch Sort( 2. CEP Runtime accept and evaluate stream event which defined like:

data: byte[] Event,

i . - Window, from inputStream_1 where ... window ... insert into alertStream_1
} List<Object> deserialize() Columns = [Timestamp] from inputStream_2 where ... window ... insert into alertStream_2
)
. J | J
Stream Receiver (Spout) ' GStream Router (Bolt) Stream Evaluator (Bolt)
——p StreamBvent | o otreamSorting —»  StreamRouting = _Event L RL?nEiz"le Qe
Kafka Consumer (Typed) : 2 . Dispatcher Pool e
GroupByKey GroupByKey ShuffleGrouping
Grouping Grouping
- : e

Publish Spec
1) Alert matching

Partition Spec 2) Dynamically plugin loading

"stream": "logStream”,
"columns" : ["host"]

}

Stream Routing : one stream with partition spec

1. Replicate events according to partition spec

2. Build route key consist of partition types and partition data

3. Dispatch event by route key and balance with resource scheduling

\. 7

Intemational Software Development Conference QCOn LERHFHERS



Eagle V. H37) 5%

Kb L 7 S Bsb B Ak R 4 My o I 1
KB 24 S e 5 BT N A s
Secure Hadoop in Realtime a data activity monitoring solution to instantly identify access to
sensitive data, recognize attacks/ malicious activity and block access in real time.

HadoopERE 1% : JoBYERE 1% 5 7 Fa il

Hadoop, Spark Job Profiling & Performance Monitoring, Cluster Health Anomaly Detection

LA A QY VAP AN A &y
eBay B4 — 4% R 41 & il 5] %
Shared multi-tenant alert engine of global unified monitoring platform

HAth 18 43 A1 2 22T Anomaly Detection/Alertings 5<

\}
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KEHR %A RRRIRT N Z S

BEE R R

Get alerted and stop a malicious user trying to
copy, delete, move sensitive data from the
Hadoop cluster.

-
- F o EFEIR

- Detect login when malicious user tries to guess
D

Common
Data Sets

password. Eagle creates user profiles using
machine learning algorithm to detect anomalies

AR 8]
Detect and stop a malicious user trying to access
classified data without privilege.

- 7 HBEERE
‘! Detect and stop a malicious user trying to delete
large amount of data. Operation type is one
parameter of Eagle user profiles. Eagle supports
multiple native operation types.

Intemational Software Development Conference QCon sxwmpuFE AL




Hadoop & 4T vt 425 : 0]

Detect anomalies in accessing HDFS and Hive

= HDFS % 5%
= USRI
HDFSAT 2 14T (read, write, update...)
& i AL
H s Sk ekt
HDFS %2 4= [X 45 (Zone) : , o
= Hivellif®skrg . .. .
= Ui G R T PIELHE . - =
= Hive SQLZT 1] Profile
= P AR
= Hive R %4 [X 38, (Zone )
= B E IR U R UEER R
= SCFFREST S A BE I UIbRIE
= 3 FFDataGuiseBUBAE B o B S K

Policy Eval Fail Count

st 20isas
= . %
Eoandbox & admin |-

Policies

032003

1Policies

O View Policy List

+New Policy

Intemational Software Development Conference QCOn EREFFERE



) 4

THL#S 52 > ) FH P 1% (User Profile)

B 21| Z%: Determine bandwidth from training dataset the kernel density function

parameters (KDE)
TELRFRM: If a test data point lies outside the trained bandwidth, it is anomaly (Policy)

P

Online detection on Storm N .
Sl %
fises T User Activities ML Polic T
Aggregated User & g Y Alert Consumer
Spout Detection

Activities

Alert Entities

PCs(Principle Components) in EVD

Ship User Profile Model Exdle (Eigenvalue Value Decomposition)
Eagle Plugin §—* Kafka - | g
HBase
(=0 reference | |
0.3 N

Ty
Archive Training g - : 01 o .“ I "
. e : ! )
Offline training using Spark g =
5 o™
. PB(IOd‘ Aggregated User Pr?flle o o
HDFS = Audit Log = Aggregation = RDD >  Modeling = Model — |
(Hourly) DE/Eigen o
o
=) _| |I"|-|u|u||—n|-iln| I|HII|I| ! ';-" -
-3 -2 -1 0o 1 2 3
X
Kernel Density Function
QCon sxumuFsis
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HadoopM:AEN{%: Job/Node 7 & I3

= Detect node anomaly by analyzing task failure ratio across all nodes
1 & Task failure ratio for every node should be approximately equal
% Node by node compare (symmetry violation) and per node trend

A 4 node has bad
state from here -- 4
cluster avg bad R
" fallurqimﬂu node o .
g d \
@ g “
- =
5 g
a0 o
E D D E [:| D
> »
nodel node2 node3 noded nodeM T T2 T3 T4 5 T6
Intemational Software Development Conference QCOn LERHFHERS



T

Anomaly Detection Alerting ‘

Eaagle Bad node anomaly slert trom ares - Ivs

Anomaly Host Detection

2014-10-12 12:39:37 ~ 2014-10-12 14:44:45

Cluster
ares

Datacenter
vs

Alert Count
1

Alert Detail Information

These are the anomaly hosts detected by Hadoop Eagle

Hostname

vsaishdc3dn0717 stratus |vs.ebay.com

Actual value vs. threshold (description)
Threshold 1: (31.0 > 5.0)

Threshold 2: (7.6 <95.0)
Threshold 3: (197.0 > 10.0)
Threshold 4: (29.5 > 20.0)
Threshold 5: (1.3 = 0.25)
Threshold 6: (43.4 > 8.0)

Jobs

CPLJOBE

URES: 189

protocol DSQuotaExcesdedException: 2

Trouble-Shooting:
Task failure drill-down

Top 20 Hos! Failed Task Count

200 _

A 10 Ivsaishdc3dn0717.strat:
L | Sundey, 0 12, 103040 I I EespaAm T i
# lvsaishdc3dn0717.stratus Ivs.ebay.com: 173 ‘ Iatudcdul 377 stiass
& é; 3 2 Isaishdc3dn] 556 stran
- \\\ W Ivsaishe3dn] 220
I Ivsaishdc3dn06
\ saishdc3dn027
I Ivsaishdc3dn046
# / M Ivsaishdc3dn071
/ . Ivsashdc3dn0830.Ivs et
I . N 1 Ivsaishe3dn] 267.stratus
! — S - N
04:00 06:00 08:00 1000 12:00 4:00 16:00 L §

Host Errar by Category

ANY_FETCH_FAILURES {202)

xceededExcepion (2)

Host Error by Job

Intemational Software Development Conference

Node Staus veesn

THT:

Task failure drill-down

Hosts.

L ]

=

L5

i

i
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Hadoop Job &4 (i 7} 7 &=

757 Detect data skew by statistics and distributions for attempt execution durations
and counters

{B ¢ Duration and counters should be in normal distribution

Counters & Features Modeling & Statistics Threshold & Detection

mapDuration Avg Correlation > 0.9
reduceDuration Min & Max(Z-Score) > 90%
maplnputRecords Max
reducelnputRecords .

B p DIStrIbUtIOI?S Data Flow (oata skew Detectsd)
ComblnelnpUtReCOf'dS [ Map Input Recards

; Max z-score i e N

mapSpilledRecords G T
reduceShuffleRecords Top-N _
mapLocalFileBytesRead Correlation
reducelocalFileBytesRead e T
mapHDFSBytesRead i
reduceHDFSBytesRead

Intemational Software Development Conference QCon sxwmpuFE AL



Eagle A R4t

Eagle fE42
Distributed real-time framework for efficiently developing
highly scalable monitoring applications

1

Eagle N H] Integration Apps
Security/ Hadoop/ Operational Intelligence / ... j g?cbkt: d ; z azgzgtg
- | > Ranger , _
z Eagle ;J:ﬁ [ | > Dataguise Eag|e > Cloud

- Database |

REST Service / Management Ul / Customizable | Framework
Analytics Visualization ' '

4 Eagle ZE 1%

: : Interface
Ambari / Docker / Ranger / Dataguise S Web Poral .
) - REST Services 4
ﬂ:iﬁ ]5 *i IZ . - Analytics Visualization 4
N — i

5 Community-driven and Cross-community cooperation

Intemational Software Development Conference QCOn EREFFERE




o

I T2

Apache EaglefL:[X

o [k http://eagle.incubator.apache.org

e Github: http://github.com/apache/incubator-eagle
o 4% 3 dev@eagle.incubator.apache.org

WIXRR
* EAGLE: USER PROFILE-BASED ANOMALY DETECTION IN HADOOP CLUSTER (IEEE)
* EAGLE: DISTRIBUTED REALTIME MONITORING FRAMEWORK FOR HADOOP CLUSTER

z:t)(jz{ﬁzib (BER: T 4R)
Hadoop Summit 2016 at Dublin (http://hadoopsummit.org/dublin/)

* Hadoop Summit 2016 at San Jose (http://hadoopsummit.org/san-jose/)

» Hadoop Strata World 2016 at London (http://conferences.oreilly.com/strata/hadoop-
big-data-eu)

e DTCC 2016 H[E % & K <> (http://dtcc.it168.com)
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@® apache/incubator-eagle

@TheApacheEagle
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