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O 4yem 6ydem daHHaA npe3eHmMayus

* Y1o TaKoe Big Data?
* KoHTposib KayecTBa B Big Data cuctemax
- KayectBO [JlaHHbIX
- @yHKuMoHanbHoe KayecTBo
- KayectBo ”"CtengoB”
- HedyHKuMoHanbHoe KavecTBo
- MHCTpyMeHTapmm

* Y10 HY}KHO TEeCTMPOBLLMKY, YTOObI paboTaTb ¢ Big Data
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YTto Takoe Big Data




BBeaeHue

Ymo e makoe Big Data

Big Data - 370 ...
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BBeaeHue

Ymo e makoe Big Data

Big Data - 310 ... 4 BaM He CKaXy, 4YTO 3TO TaKoe!
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BBeaeHue

Big Data - 310 ... 4 BaM He CKaxy, 4YTo 3TO TaKoe!

A BOT OHM pacCKaXyT

4 etarget

Bnagumup

KPAacunbLLmK Wropb Awmatos
. Annekc B y «ALIMAHOB U MNAPTHEPbI»

AHT/-BBEIEHME 9
8 Bic Data e
&%

Brnagnmmnp Kpacunblumk Uropb AlwmaHoB Anekcen HatekumH
AHTU-BBeaeHuMe B Big Data AHannTtuKa Big Data Mundbl Big Data n ML

A Mbl C BaMM nydLlie NoroBopmMM 0 TOM, 4YTO Takoe Big Data System
NN
CunctemMa, paboTtawwas ¢ bonbwmmu JaHHbIMM
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https://www.youtube.com/watch?v=tEIkgAsYWb0
https://www.youtube.com/watch?v=7RhFo6U2NrY
https://www.youtube.com/watch?v=ko1lkrwvEZg
https://www.youtube.com/watch?v=tEIkgAsYWb0

Cuctema, pabortarwwas ¢ boabwmmm JJaHHbIMM

1. Cnuctema paboTaeT ¢ AaHHbIMM!

Big Data
Data > System e
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Cuctema, padortawwas ¢ boabwmmm JJaHHbIMM

1. Cnuctema paboTaeT ¢ AaHHbIMM!

Big Data |
Data > Syst em Information
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Cucrtema, paboTtamwllasa ¢ boabwmmu JlaHHbIMM

CoCcToAHME CUCTEMBI 3aBUCUT OT KOJIMYECTBA 06pa60TaHHbIX AaHHbIX
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Cucrtema, paboTtamwllasa ¢ boabwmmu JlaHHbIMM

@ Grid Dynamics

Cuctema ncnonbsyet “Big Data” TexHonormm

Apache Hadoop
Apache Spark
Apache Storm
Apache Kafka
Apache Hive
Apache Pig
Graphite

%%  Apache Flume

ﬁ Apache HBase

% Apache Solr

QO@EE Apache Oozie
R Apache Airflow

".‘ Elasticsearch

. Aerospike

A
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http://hadoop.apache.org/
http://spark.apache.org/
http://storm.apache.org/
http://kafka.apache.org/
http://hive.apache.org/
http://pig.apache.org/
http://flume.apache.org/
http://hbase.apache.org/
http://lucene.apache.org/solr/
http://oozie.apache.org/
http://airflow.apache.org/
https://www.elastic.co/products/elasticsearch
http://graphiteapp.org/
http://www.aerospike.com/

Cucrtema, paboTtamwllasa ¢ boabwmmu JlaHHbIMM

[aHHbIX “MHOro”

M
LT
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Cucrtema, paboTtamwllasa ¢ boabwmmu JlaHHbIMM

mo

) Cuctema paboTtaeT ¢ gaHHbIMM!

) COCTOAIHME CUCTEMBDI 3aBMCUT OT KOJIMYeCTBa 06paboTaHHbIX AAHHbIX
) Cuctema mncnonbsyet “Big Data” texHonormm

) AaHHbIX “MHOro”
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Cucrtema, paboTtamwllasa ¢ boabwmmu JlaHHbIMM

Data
Provider

Data
Provider

Data
Source

Data
Source

a Grid Dynamics

Orchestration

Data
Ingestion

Data
Transformation

\ _/

Data Data
Analysis Reporting

el

Data l
Storage

Data
Consumer

Data
Consumer

Data
Reporter

Data
Reporter

13



Cucrtema, paboTtamwllasa ¢ boabwmmu JlaHHbIMM

[MatinnalHbl U 006kl

[ Orchestration }

Data Data
Ingestion Transformation

Data
Reporting

Data
Analysis

€ N /

@

Data Lake Data

Storage
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Cucrtema, paboTtamwllasa ¢ boabwmmu JlaHHbIMM

Data Provider - the active component that pushes
data into the system (e.g. data streams)

Data Source - the passive component from which the
system fetches the data (e.g. DBMS)

Data Reporter - the active component which fetches the
data from the system (e.g. clients’ dashboards)

Data Consumer - the passive component to which the

system pushes the data (e.g. partners’ systems)
They are not part of the system

Data Storage - the part of the system that
accumulates input, intermediate or resulting data

Data Lake - the special Data Storage to accumulate
both raw and structured data

Data Ingestion - the process of the obtaining new data
into the system and storing it in appropriate Data
Storage

__), Grid Dynamics

Data Transformation - the process of converting data
from one format or structure into other one

Data Analysis - the process of evaluating data using
analytical and logical approaches and algorithms

Data Reporting - the process of preparing and storing the
output data to be accessed by external systems

Job - the single unit of work that requires input data and
produces output data

Pipeline - the sequential set of jobs that processes the
data where one job’s output is the next job’s input

Orchestration - the coordinated processing of multiple
jobs, often with a conditional workflow

15



KOHTpO/Ib KayecTBa B
Big Data cuctemax




E

O 4yem 6ydem daHHaA npe3eHmMayus

* Y1o TaKoe Big Data?
* KoHTpo/s1b KayecTBa B Big Data cuctemax
- KayectBO [JlaHHbIX
- @yHKuMoHanbHoe KayecTBo
- KayectBo ”"CtengoB”
- HedyHKuMoHanbHoe KavecTBo
- MHCTpyMeHTapmm

* Y10 HY}KHO TEeCTMPOBLLMKY, YTOObI paboTaTb ¢ Big Data
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KOHTPOHb Ka4vdecCcTBa CUCTEMDI

O6,acmu

Environment
Operations

Functionality
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KayecTBO JlaHHbIX




KadyecTtBO [laHHbIX

Data Model Building

O630p

Test Data Management

* Identification of * Sampling
* Data types * Generating
* Data type’s attributes and * Versioning
features

Data Certification

* Data Ingestion Control
* QOutput Data Checking

@ Grid Dynamics 20



KayecTtBOo JlaHHbIX

Raw Data:

123.123.123.123 - - [13/Sep/2017:01:38:10 -0400] "GET /index.html HTTP/1.1" 200 - "-" "-"

Attributes:
IP: 123.123.123.123
Date: 13/5ep/2017:01:38:10 -0400
Method: Get
Path: /index.html
Status Code: 200

{_}, Grid Dynamics

Features:
Country: China (from IP)
City: Beijing (IP)
Organization: China Unicom Beijing (IP)
Day of Week: Wednesday (Date)
Day Type: Workday (Date)
Time of Day (client): Night (Date)
Time of Day (server): Afternoon (Date)

21



KayecTtBO JlaHHbIX

OcHoOBHbIe oWUubKU 8 OAHHbIX

/laHHbIX MNONHOCTBIO M/IM YACTUYHO HET B XPaHMUJIULLE

/laHHble ’nosioMaHHble” (HeT K/IloYEBbIX aTpMUOYTOB)

I£||aHHbIe HECOI'/1aCOBaHHbI

AybnnKarol

/laHHble nocTynalT B CUCTEMY HECBOEBPEMEHHO

/laHHblEe He NOCTYNM/IM B CUCTEMY (Hanpumep, obpbiB CETU)

N3meHunca popmat AaHHbIX

/laHHbIX Npuexano 6osblle, YEM OXKMAAN0Ch

@ Grid Dynamics 22




OyHKUMOHaNbHOEe KayecTBo




dyHKuMoHanbHoe KayecTBo

Data Flow Model Building

O630p

* |dentification of dependencies
between Job/Pipeline and Data
Types and Data Storages

Automated Testing

* Regression
* Orchestration
* API Testing

@ Grid Dynamics

Testing Approaches

* Test Designing
* Test Levels

Change Impact Analysis

* ldentifying change consequences

* Identifying conditions for
reaching some goal

24



dyHKuMoHanbHoe KayecTBo

[ToOx00 K uHmezpayuoHHOMYy mecmuposaHur naunsiauHa

(1) Create (2) Run
Test Dataset Pipeline

i . .—|>‘—>. (3) Store some output data

as a baseline to compare
\ with

@ Grid Dynamics
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dyHKuMoHanbHoe KayecTBo

[ToOx00 K uHmezpayuoHHOMYy mecmuposaHur naunsiauHa

(1) Create (2) Run
Test Dataset Pipeline

i . .—|>‘—>. (3) Store some output data

s a baseline to compare

a
(4) Store output data
after each job

@ Grid Dynamics
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dyHKuMoHanbHoe KayecTBo

[ToOx00 K uHmezpayuoHHOMYy mecmuposaHur naunsiauHa

(1) Create (2) Run
Test Dataset Pipeline

i . .—|>‘—>. (3) Store some output data

as a baseline to compare
with

(4) Store output data
after each job

(5) Store more parameters
and values

@ Grid Dynamics
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dyHKuMoHanbHoe KayecTBo

[ToOx00 K uHmezpayuoHHOMYy mecmuposaHur naunsiauHa

=" e" Le" (6) Export data after

PP AL AL every job
(1) Create (2) Run .—‘ .-" .-"

Test Dataset Pipeline ST iae e

i . .—|>‘—>. (3) Store some output data

as a baseline to compare
with

(4) Store output data
after each job

(5) Store more parameters
and values

@ Grid Dynamics 28




dyHKuMoHanbHoe KayecTBo

[ToOx00 K uHmezpayuoHHOMYy mecmuposaHur naunsiauHa

(7) Import data to start

pipeline from any job et .
LammT et et (6) Export data after
P A L every job
(1) Create (2) Run __——‘ I A
Test Dataset Pipeline . .—"

i . .—|>‘—>. (3) Store some output data

as a baseline to compare
with

(4) Store output data
after each job

(5) Store more parameters
and values

@ Grid Dynamics 29




KayectBo CTteHa0B

30



KayectBo CTeHa0B

Heath Checks

O630p

Log Management

* Checking that all services are * Gathering
up and responding - Visualization

* Querying

Configuration Testing

* Testing that all properties are
correct

@ Grid Dynamics 31



KayectBo CTeHaOB

KoHmposib KoHu2ypayuu cucmemsl

1. CAenatb eIMHOE XpaHUMLLE NponepTen.

. Kateropmamnposartb nponeptu (static/runtime; environment/system; ...).
. Onpepenntb AedONTHbIE 3HAYEHUA NPONEPTEMN.

. [lpoagyMaTb MEXaHM3M MNepeonpeaeneHua nponepren.

. BCTponTb B €ayHy0 CMCTEMY AEMJIOUMEHTA.

. NpoBepATb KOHMUrypaLuo nepea Aen/IOMMEHTOM.

N O O AW N

. JIMWIHKE nponepTH, HE3aMNO/IHEHHbIE NApPaMEeTpPbl, pasHble 3HAYEHUSA OJHOMO M TOrO XKe
napameTpa, CCbIJIKM Ha OTCYTCTBYIOLIME CepBUChI UM NYTH.

@ Grid Dynamics 32




HedyHKUMOHaNbHOe KavyecTBO

33



HedyHKUMOHaNnbHOe KavyecTBO

Performance

O630p

Stability

* System performance * Robustness
* Pipelines performance * Scaling
* Profiling * Endurance

Rollback / Back-out

* Testing that new changes could
be rolled back

@ Grid Dynamics 34



HedyHKUMOHaNnbHOe KayecTBO

lMpogunuposaHue

(1) Add
metrics
framework

-

(2) Setup ELK

"
P

@ Grid Dynamics 35



HedyHKUMOHaNnbHOe KayecTBO

lMpogunuposaHue
(1) Add
metrics
framework (3) Run

(2) Setup ELK

Piiy
L
) g

Pipeline

o o -0 -0

@ Grid Dynamics 36



HedyHKUMOHaNnbHOe KayecTBO

lMpogunuposaHue
(1) Add (4) Aggregate
metrics (3) Run logs to
framework Pipeline Elasticsearch (2) Setup ELK

o 0 -0

@ Grid Dynamics 37



HedyHKUMOHaNnbHOe KayecTBO

lMpogunuposaHue
(1) Add (4) Aggregate
metrics logs to
framework (?7’) R}Jn Elasticsearch
Pipeline

o 0 -0

@ Grid Dynamics

(2) Setup ELK

(5) Visualize
min/max/average
for top 5 methods

38



HedyHKUMOHaNnbHOe KayecTBO

lMpogunuposaHue
(1) Add (4) Aggregate
metrics (3) Run logs to
framework Pipeline Elasticsearch (2) Setup ELK
'_D‘_|>. - (5) Visualize
min/max/average
— for top 5 methods
A ' :

q -

: -

(6) Wait for fix and
repeat until all fixed.
Then monitor

@ Grid Dynamics 39



MHCTpYMeHTapum




UHCTpYyMeHTapum

Data Management

O630p

Statistics

* Generator * Gathering

* Samplers * Visualization
* Validators * Querying

* Analyzer

Test Frameworks Environment Management

* Common * Environment Constructor
* Integrations with components * Log Management
* Monitoring

@ Grid Dynamics
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MHCTpYMEeHTapmm

CmamucmukKa
(3) Store some output data
(1) Create (2) Run as a baseline to compare
Test Dataset Pipeline with

B -0 -0 -0 -

Key Run1 Run2| Run3 |Run4 Runb5
Srch:index1:size 127 127 128 128 128
Srch:index2:size 10 10 12 12 13
HBase:tbl1:count 11122 11122 11122 |11122 11122
HBase:tbl2:count 190 110 90 90 90
MySQL:tbl1:count 2834 2834 2834 2834 2333
Job1:time 9200 9480 9500 9430 9230
Log1:filesize 113 113 120 119 119

@ Grid Dynamics "




MHCTpYMEeHTapmm

Cmamucmuka

* Data Types counts * Performance measurements

« Data Attributes and Feature statistics « Profiling data results

« Data Quality statistics e Data volumes

= 4
* Operations Timin * Memory usage i
Functionality P S y usas Egv:':ar;?;i:t
* Internal counts/averages * File system details P
« Qutput size/counts » Cluster load balancing

@ Grid Dynamics 43



4TO HY>XHO TECTUPOBLUUKY
4yTo6bl paboTaThb c Big Data  *




PacnpepeneHue ymeHum

s KoMaHObl mecmuposaHus

@ Grid Dynamics

M Test Automation
M Data Analysis
Manual Experiments
M DevOps Engineering
M BigData Technologies
ToolsDevelopment

45



TecTtnpoBaHue bosb...

...wux JaHHbIx

~  1:43PM

= o T

(SQAD23) TecTupoBaHue bonb... 1:34FM

S ——
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W) Grid Dynamics

Cnacub6o!

f vmo g www.griddynamics.com
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