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Outline

1. History of Big Data Analytics Conferences in Belarus
2. Current Challenges and Problems

3. Enterprise IT Performance Assurance Solutions
- Performance Engineering
- Dynamic Performance Management

- Long Term Capacity Planning
4. Summary
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1. HISTORY

BIG DATAANALYTICS CONFERENCES IN BELARUS
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Big Data Analytics Conferences in Belarus

- 2013 - Start Big Data Training at BGUIR

- 2014 - Decision to organize Big Data Analytics conference

- 2015 - 18t Conference / Map Reduce Batch Processing

- 2016 - 2" Conference / Real Time processing using Spark and Kafka
- 2017 - 3" Conference / Deep Learning and Internet of Things
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2. BIG DATA CHALLENGES
4™ CONFERENCE
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2018 — Big Data Analytics

Challenges

- Unrealistic expectations

- Complexity

- Performance, scalability and
cost

- Manageability

- New technology / Blockchain

- Supply Chain, FinTech, ldentity
Management, IOT/IOE, Crypto
Commerce, Agri-Tech
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Solutions and Conference

- Artificial Intelligence

- Automation

Data Streaming
Operationalization

Big Data and Cloud
Unsupervised Deep Learning
Practical Education
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3. ENTERPRISE IT

PERFORMANCE ASSURANCE
OVERVIEW OF BEZNEXT SOLUTIONS

Enterprise IT Performance Assurance Software

Data

Kafka

/4

Data
Lake

Center

o
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Performance Assurance QQ

PERFORMANCE
ASSURANCE

NEW CURRENT . FUTURE

Performance Dynamic Long Term
Engineering Performance Capacity
Management . Planning
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3.1. PERFORMANCE
ENGINEERING

NEW APPLICATION DESIGN AND DEVELOPMENT

- ML Algorithms and ML Libraries Selection

Business
Performance
Accuracy
Scalability
Cost

Workloads

Applica-
tions

ML Algorithms and Libraries
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Benchmarking and Modeling

- Preparing Benchmark

- Running Benchmark

- Data Collection

- Modeling

- Building Knowledge Base
- Recommender
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Selection of the Training Data Set Size affects
Accuracy and Model Training Time

s

Training Data Set Size
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Benchmarking Results Shows the Impact of changing
training Data Set size on Accuracy

Accuracy Random Forest Higgs Boson Data Set

- Gradient Boosting (Cern Benchmark) with
11m rows and 28 predictors
https://archive.ics.uci.edu/m
|/datasets/HIGGS

— NL Support Vector Machine -—

Decission Tree

Stochastig Gradient

1 1
4 =]

Sample Size
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Collaborative Project

Planning
Methodology

- BEZNext J\
 Data

Analytica
* University of

Chicago ]
- |IBM _Datf_;\
» Protiviti Recommender &ic'elr_‘“St_S
« SPECBD RG pplication

Developers
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Benchmarking Process

Benchmark  Preparing Data Analysis and Storing  Selection of the
Infrastructure Benchmark Collection Results in Knowledge ML Algorithm &
Database ML Library
Auto
Discover 1 >
= =3 | g
Benchmark Dail ais Linux = = ﬁ o
Cluster Ell @ o> o £
ata | |22/ 28 B8 B
® o
Data Python = S om E (= 2
Collection Programs Spark © X Q5 o
I i) %
O X< D
YARN —
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Benchmarking and Modeling

Knowledge

Prepa- Data :
P Modeling Base mending

ration Collection

* Prepare Data

Set LRI
» Write Python

Program
* Incorporate ML
Algorithms and
ML Libraries
 Hardware &
Software.
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Benchmarking and Modeling

Prepa-
ration

Prepare Data
Set

Write Python
Program
Incorporate ML
Algorithms and
ML Libraries
Hardware &
Software.

Data
Collection

Modeling

RT
Throughput
Resource
Utilization
Accuracy

Knowledge
Base

mending
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Benchmarking and Modeling

Prepa-
ration

Prepare Data
Set

Write Python
Program
Incorporate ML
Algorithms and
ML Libraries
Hardware &
Software.

Data
Collection

RT
Throughput
Resource
Utilization
Accuracy

Knowledge
Base

Modeling

Expand
Benchmark
Differences
in Hrdw and
Software
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Benchmarking and Modeling

Prepa-
ration

Prepare Data
Set

Write Python
Program
Incorporate ML
Algorithms and
ML Libraries
Hardware &
Software.

Data
Collection

RT
Throughput
Resource
Utilization
Accuracy

Modeling

Expand
Benchmark
Differences
iIn Hardware
& Software

Knowledge :
Base mending

* Define Business
Needs

» Define Weight
for each criteria

« Calculate Score
Select ML
algorithms & ML
Libraries
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Example of Score Calculation Considering Business
Requirements

- The Score takes into consideration the type of ML algorithm, Number of Observations
and Features / Predictors in Data Set, the relative importance of the different criteria,

like response time, Accuracy, CPU Utilization, Memory utilization, Number of 1/0
operations, and other parameters:

Score =wl1 * Accuracy + w2 * Response Time + w3 * CPU Utilization + w4
* Memory Utilization +w5 * Scalability , etc

Where the weighting coefficients wi represent business priorities between 0

Type of Requirement
Weight

and 1.

0.2
0.4
0.2
0.2
1
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Score Is Used to Recommend Appropriate ML
Algorithm

- Response Time can vary between 0 and infinity. We transform the response
time as 1/ (1 + RT) to make it as a number between 0 and 1, where 1 is
better. In addition to calculating the score we check if predicted CPU
Utilization and Memory Usage are less than 1. -

- Value of score is used to recommend the appropriate ML algorithm and ML

Library.

—

Algorithm |library pred_score |pred_rank|true_score |[true_rank
OLS Python Sklearn | 0.962057911 1] 0.936165261 1
OLS Pyspark ML 0.876712666 2| 0.753752225 2
Ridge Python Sklearn | 0.781980143 3| 0.725268522 3
Ridge Pyspark ML 0.722426161 4| 0.659234146 4
RF Python Sklearn | 0.476284999 5( 0.429752013 5
RF Pyspark ML 0.465422159 6| 0.415271967 6

- ML OLS Algorithm using Python Sklearn ML library is the most appropriate
algorithm to satisfy business requirements presented in example above.
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3.2. DYNAMIC PERFORMANCE
MANAGEMENT
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Enterprise IT Performance Management
and Capacity Planning

Enterprise IT Data Collection &
Transformation

Auto Discovery
Agent

Advanced Analytics

Workload
Characterization

Descriptive Workload
Forecasting
Diagnostic Performance
Prediction
Predictive Workload
Analytics
Prescriptive
Control
Analytics

Kafka Agent

Spark Agent

Storm Agent

Management
Performance
Management
Capacity
Planning
Verification &
Control

©
@®©
o
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o
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Aggregation

Data Lake
Performance DW

=
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=
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YARN Agent

Tez Agent

Other Agents
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Anomalies Detection and Root Cause
Determination

A

Duration of Anomaly =D

-

Response Time

Start of Anomaly &
It's Amplitude
End of Anomaly

5LG

Time

Anomaly Amplitude - A, Duration - D and Severity S=A" D.
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Anomaly Detection (Single day overview)

Anomalies Summary

Show entties Search:
011972016 01AM HR3 # Reg/Hour 19,085.15 86,505.00 353
011972016 O1AM DEAT # Reg/Hour BE1.E0 3,265.00 3.93
011972016 01AM Sales2 # Reg/Hour 518.585 2,273.00 339
011972016 O1AM QA3 # Reg/Hour 1.75 46.00 201
0171972016 02AM Dev2 # Reqg/Hour 312389 19,660.00 529
011972016 02AM Stream2 # Reqg/Hour 20 49567 171,400.00 7.6
0171972016 02AM Load2 # Reqg/Hour 24 818,62 57,438.00 1.3
011972016 02AM Wehl # Reqg/Hour 804.70 2,748.00 241
0171972016 O2AM Batchl # Reqg/Hour 594067 146,052.00 1.53
011972016 03AM Online # Reqg/Hour 227899 51,087.00 21.42

Showing 1 to 10 of 53 entries (filtered frorm 516 total entries) Frevious 2 3 4 5 4] Mext

Anomalies Hourly Distribution
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Seasonal Peaks

Systern D [ 1 | Start Date [ 2016/01/02 00:00 |

—Seasonal Peaks Determination Parameters

Ruleset Marme: [ 1 | End Date (20180120 23:00 |
Pararneter name: | Total Executions Count  + |
Wiarkload Marme(s): [(Select options *]

A - a—

Run I

—Seasonal Peaks Determination Results

Seasonal Peaks Summary
Showe (10 7| entries Search; [ |

Accnt] # Reg/MHour Daily 01/02 04AM 6 451 67 171.56 2100 556.00 656 .00 1.85
Admint # Reg/MHour Daily 01/02 05AM 1 874043 32564 122500 11,909.00 11,609.00 0.00
BusDexwv1 # Reg/MHour Daily 01/02 02AM 1 10,393 75 6,801.83 16.00 2333500 20,568 B0 0.00
CustSupport # Reg/MHour Daily 01702 02AM 1 663775 2974.5% 27oo 15,504.00 723560 0.0g
Design # Reg/MHour Daily 01702 05AM 1 178320 396.7 42000 2461.00 1,692.00 0.0g
Denv # Reg/MHour Daily 0102 04F M 1 an7s 3048 2700 128.00 128.00 0.00
HelpDesk3 # Reg/Hour Daily 0102 11PM 1 91.00 3062 9.00 105.00 108.00 0450
HR3 # Reg/MHour Daily 01/02 05PM 1 66,391 88 47,305.03 64 .00 205571.00 146,633.30 050
HR4 # Reg/MHour Daily 01/02 11AM 1 711.33 387.089 14.00 1,095.00 1,095.00 0.00
Legal2 # Reg/MHour Daily 0102 12AM 1 134775 53828 211.00 2,137.00 213700 0.0g

Shawing 1to 10 of 24 entries Pravious 2 3] [ext

All Rights Reserved



4" Intemational Conference and Expo on Big Data Analytics

Seasonal Peaks

HR3 # RegfHour Daily 01/02 05PM 1 56,391.858 4730503 54.00 205571.00 146,633.30 050
HR4 # ReqgfHour Daily 01/02 11AM 1 711.33 287.09 14 .00 1,085.00 1,095.00 0.00
Leqgal2 # RegfHour Daily 0102 12AM 1 134775 53328 271.00 2137.00 2137.00 0.00
Shawing 1to 10 of 24 entries Previous 2 8 [Mext
Daily Peaks
I ccontt I Acrint N pusDevt M CustSupport Design [ oot N v DN Hre DN HepDesk: I Leoaiz N Loado Load! N Loao: N Locos D Looo7 I Loaos Marketing!
[ other N Frod1 Prod2 QAD aat [ os2 00 salesAnalysist
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Prediction when SLGs will not be met
What should be changed to meet SLGS?
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Option 1: Reduce Priority for “Yellow” workload

It will allow to meet SLG for “Blue”, but “Green” and “Brown” workloads will not meet SLGs
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Option 2: Reduce Priority for “Yellow” workload
and increase for “Green” and “Brown”

It will be sufficient to meet SLG for all workloads

-
..—.
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3.3. LONG TERM CAPACITY
PLANNING
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According to Model SLGs will not be met in 2 months
How much additional capacity will be required to meet SLGs for all workloads
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Predicting Impact of New Application Implementation

and Development Recommendations

Predicting Analytics

- Long Term
- Queueing Network Models

- Short Term
- Machine learning algorithms
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Prediction Results Anabysis

ok
by Single Server Detall- saearie= Resporee Time Change (% change]+ 7 O Mactwe 2

=]
{ Predict how new application

will affect performance of
existing applications

Predict the impact of
hardware upgrade

P Utization (%)
A B B OB ® & &
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SLGs

Workload
Forecasting

|

Data

Workload ‘ l Centers Measure
Characteriza Clouds
tion U Big Data

Pool of Resources
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Plan of Actions and Predicted Expectations
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Automatic Verification and Feedback Control
Comparing Actual Results vs Expected (A2E)
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4. SUMMARY
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Summary M.

- Big Data industry is going through rapid changes during
last 4 years and current challenges are on implementing
Al, Data Streaming, Cloud Computing, Operationalization
and New Technologies

- We reviewed examples of applying advanced analytics for
Enterprise IT Performance Assurance, Performance
Engineering, Dynamic Performance Management and
Capacity Planning for IT

- You can join Collaborative project on ML Algorithms and
ML Libraries selection
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THANK YOU!
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