Performance Engineering Education
11 October 2016

© Copyright 2016 Vivit Worldwide



Brought to you by Vivit’s

Performance Engineering SIG Leaders

I

Todd DeCapua Petar Puskarich  Paul Shovlin Chris Trimper

vuv@

© Copyright 2016 Vivit Worldwide



*EREITRIS

Wilson Mar
DevOps Superhero
JetBloom

© Copyright 2016 Vivit Worldwide

L. A0

Jonathon Wright
Chief Data Therapist
CA Technologies

Eric Proegler
Product Manager
CloudTest - SOASTA

Todd DeCapua
Director: Technology
& Product Innovation

CSC Global

o W --'_.’t' .
A‘.. 1
‘I'
-
N
'J
c
»,
" -
) s
Yo




Housekeeping

 This "LIVE” session is being recorded
Recordings are available to all Vivit members

e Session Q&A:
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Performance Engineering Education

* Relevant
* Important
*Timely

* Who

* What

* Where

* How
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Learning technigues

O N OAWDNhRE

Meticulously sequenced learning

Animated diagrams (visual cheat sheets)
Narrated videos reveal animations
Runnable scripts of commands in sequence
Step-by-step hands-on commentary
Quizzes

Social sites

References to other training



2-Day Agenda

Before Sunday Monday After
1-Getting 2-Analysis 4-C Web Tours  5-TruClient
Started 6-C APl OAuth  7-JavaScript
(Install LR, Correlation

VTS,

3-Controller Evaluations
Web Tours)



Single-user variability test results

Average Response Time (seconds)

Cloud Ops: DBA: Security: Network: Developer: Security: SysAdmin: Scheduler:

Network Tripwire Full
Reset Hashing Backup
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Response time & Hits per second
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Different configurations during lifecycle

Quality
Development Assurance Staging Production
Database Appllcatlon Database

Middleware  |EREEREES = Middleware Middleware @ e
= | & i @ I

<o =

Local Private Traditional Publlc

Why “it worked on my machine” but not elsewhere:
¢ Provisioning and deployment processes are time-consuming

L)

* Manual processes are error-prone

% Different people, tools, processes for each environment
* Manual creation and hand-off of deployment docs and checklists

4




Co-existence Testing

Resource usage by server

UNIX Resouices

SREHBEHYYS

Hesource usage
BE5E

wd
=
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Authentication
server

server




Time Budgets

200 — 400+ milliseconds 200 ms~ R 100ms L some 2 _soms

d
S, 2asas ¥ Pay
Cellular Cloud Services Firewalls
((.))) Web App DB

Servers Servers Servers Storage

Device Features\ " | Load =) [= = [= /-- — =
((.,)) Balancers ||I[IE|IE] {IrE|IfE 1II|
Screen 7L T I|II| IIII IIIII
Sizes Carriers g
Internet ¢'$g
Browsers Services Monitoring
LANS \",l I == APIs

-— CDNs & Colo. <—|

*Watch “Breaking the 1000ms second time to glass mobile barrier” at http://bit.ly/1mx70OHq



Measure exposure to performance risks

Server side

To exposure extent of risk

1. Network impact 1. SpeedTest.net to Global Library
2. Spikes in network and server 2. Landing page repeat access

3. Pages load too many resources 3. Traverse through app iterations

4. Server spike capacity bottlenecks 4. Stress tests from log-in
5. Internal contention 5. Rendezvous mix of transactions

6. More hardware doesn’ tincrease

capacity as much as expected 6. Scalability up and out

/. Servers underutilized /. Different configurations, database sizes



Concurrency and rendezvous

High Bandwidth / Low Latency Lower Bandwidth / Higher Latency
(Impact of Local Users) (Impact of Relocated, Remote, or Mobile Users)
User 2 . User 2 _
User 3 ] User 3 —
User 4 [] User 4 ———
User 5 i User 5 e
User 6 ] User 6 ——
¥ 2 5 4 5 & T ° S Aa A hF
Average of ~1 request / sec Elongated response time to >13 sec

JU O JLJOLJALJBL_ concurrency -‘-
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Scalability limits

20 1
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Mobile screens density growing beyond Full HD

-

6%

AR 720 x 1280 (4.8")

(1 920 x 1200 (7") 2%
24%  640x 1134 (47)

1900 x 1080 = Full HD TV
7600 x 4320 = 4X HD TV 22% 640X 960 (3.5")

10%

http://www.perfectomobile.com/content/
mobilecloud-device-statistics



Waterfall Chart
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33400 ms

21 ms

532 ms

36639 ms

33 ms

36 ms

32 ms

41 ms

17 ms

18 ms

20 ms

49 ms

22 ms

27 ms

3760 ms

6451 ms

45 ms

64 ms

2 ms

1364 bytes
3559 bytes
5228 bytes
1348 bytes
2064 bytes
35122 bytes
5723 bytes
1903 bytes
1394 bytes
1522 bytes
1425 bytes
9315 bytes
10506 bytes
2345 bytes
180007 bytes
3924 bytes
10925 bytas
33364 bytas
1398 bytes

Redirects

https://developer.chrome.com/devtools/doc
s/network#resource-network-timing

 Simultaneous
Downloads

Uncombined
files

Uncompressed
files



Capacity story in multiple dimensions

Capacity: !
P 'tyi # Vusers (imposed load)

< % CPU utilization, Memory

Memory

per user # Seconds response time

Transaction per second
rate

Waiting for others

. i Load level
Light load Heavy . Overload

load



Projections (example)
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Throughput:
Bandwidth Requirements

per Transaction / User

44.88 per minute

480.71 per minute

Load Balancing:
Time Spent between Tiers

Requests waiting between Tiers

WebServer

@

N g 201ms

13.5%

WebServer_Mo..ng[Apache 2.2]
Inz123737n02

( Alfresco i ( HSQLDB
| — 525.59 per minute — % — 36354 perminute— .3
e m "
D 06ms
2.49% N~ 4.01%
Alfresco_Monitorning alf_data/hsql_data/alfresco
Inz123737n02 Inz123737n02

Web Server:
Worker Thread Utilization
I/O0, Memory, CPU

Connection Pool:
Pool Utilization
Acquisition Time
SQLs called / Transaction

Database Activity:
Slow SQls

Total # SQLs
SQLs called frequently
Prepared vs. Non Prepared

App Server:

Worker Thread Utilization
I/O, Memory, CPU
Time Spent in Components
(Serviet, Web Services,
Hibernate, JDBC/ADO.NET, ...)

http://apmblog.dynatrace.com/2015/01/22/key-performance-metrics-load-tests-beyond-response-time-part/



Bottleneck symptoms

c) Many db.
connections

d) High
memory

a) Slow
first

b) Bottleneck
at low thread

e) High f) Response
network time
transaction

count per user usage usage spikes

1 Hour Steady-State Ramp-
Ui Down

Whole-Run
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Elapsed scenario time hh:mm

g) Slow
clean-up
recovery




Possible internal bottlenecks

Max. Threads Database Single-
Setting too connection threaded

Component
pre-loaded?

Too many &
large files

downloaded

pooling? coding?

Ramp- 1 Hour Steady-State

——— Whole-Run
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Garbage
Collection
Memory?
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Down

Time-out
settings

too long?
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Performance Lifecycle

e Performance Virtualization Lifecycle (PVL)
* Performance Application Lifecycle (PAL)




Performance Lifecycle Visualization — Business Questions?

Business Level Question

(Performance Testing Example) Question: As a <Credit Manager>

| need to report daily on
<Credit Scores> within
<5 minutes> so that | can present
them to senior management.

Non-functional Requirements (NFR)s

Business Process Design (BPD)s /
Business Components / Interfaces

Detailed Session Definition (DSD)
(Load/Stress/Soak/Baseline)

Detailed Profile Definition (DPD)
(User/Batch/Background(Traffic/Noise)

Answer:
LR_CSO001_ReportOrder

maxed out at 322 seconds @

98vUsers )

Business Process Modelling (BPM)

Business Process Scenario (BPS)

Business Process Test (BPT)

Detailed Test Definition (DTD)

Source — Testing as a Service, Keynote, British Computer Society, 2011, http:/bit.ly/2dZUuOu



http://bit.ly/2dZUuOu

Performance Lifecycle Visualization — NodeTest

Business Level Question
(Performance Testing Example)

Non-functional Requirements (NFR)s

Business Process Design (BPD)s /
Business Components / Interfaces

Detailed Session Definition (DSD)
(Load/Stress/Soak/Baseline)

Detailed Profile Definition (DPD)
(User/Batch/Background(Traffic/Noise)

Business Process Modelling (BPM)

Business Process Scenario (BPS)

Business Process Test (BPT)

Detailed Test Definition (DTD)

L O R Y R N U

e p—— E
e 8 A=

2 . Z P ]
o b A | e V
== &= == Langua :

e

|
f (e en-GB
L orenUs)

Source — API Testing, Keynote, STARWEST, 2016, http://bit.ly/2deNTwK

Component |

=2 \irtushsation

V
(e Finance, \ (e.g- Xeroy,


http://bit.ly/2deNTwK

Performance Lifecycle Visualization — Non-Functional Requirements

Business Level Question
(Performance Testing Example)

Non-functional Requirements (NFR)s

Business Process Design (BPD)s /
Business Components / Interfaces

Detailed Session Definition (DSD)
(Load/Stress/Soak/Baseline)

Detailed Profile Definition (DPD)
(User/Batch/Background(Traffic/Noise)

Business Process Modelling (BPM)

Business Process Scenario (BPS)

Business Process Test (BPT)

Detailed Test Definition (DTD)

Benefit Analysis

(Presentation Layer)

Risk Dashboard

(Presentation Layer)

|

|

Story Board

(Presentation Layer)

Business Stories

Business Risk

I
Business Domain Language
I

Business Rules

Project Risk

Test Domain Language

AN Y Y

Business Workflow

Technical Risk

J
)
)

Business Questions

| A

(
(
(

X N r I I S . I N . X
Business Process 1 Non-Functional Detailed Session
Design (BPD) i Requirements (NFR) Definition (DSD)
(Visio Design Documentation) ) (Dynamic Data Source (XML)) (Dynamic Data Source (XAML))
I I EE I I
'a N\ 'd N\ 'd N\
Business Process Business Components Detailed Profile
Modelling (BPM) [ & Interfaces "]  Definition (DPD)
L (BPMNv2) ) (Dynamic Data Source (XAML)) S (Dynamic Data Source (XAML)) )
X X X
N\ (
Business Process Business Process Tests Detailed Test
Scenarios (BPS) [ (BPT) "1 Definition (DTD)
(eXensible Process Definition Language) (Dynamic Data Source (XAML)) L (Dynamic Data Source (XAML))
X X X

Business/Test Transactions Layer

)¢

X

Dynamic Data Adapters H

Dynamic Test Adapters

)¢

X

r

N

Solution Under Test (SUT) Layer

Source — Testing as a Service, Keynote, British Computer Society, 2011, http:/bit.ly/2dZUuOu



http://bit.ly/2dZUuOu

Performance Lifecycle Visualization — NFR Traceability

Business Level Question
(Performance Testing Example)

Non-functional Requirements (NFR)s

Business Process Design (BPD)s /
Business Components / Interfaces

Detailed Session Definition (DSD)
(Load/Stress/Soak/Baseline)

Detailed Profile Definition (DPD)
(User/Batch/Background(Traffic/Noise)

Business Process Modelling (BPM)

Business Process Scenario (BPS)

Business Process Test (BPT)

Detailed Test Definition (DTD)

Q: Question: As a <Credit Manager> | need to report daily on <Credit
Scores> within <5 minutes> so that | can present them to senior
management.

NFR: NFR_519 PSV_PH1 _CS
Request “Credit Score Report* @100 users @<5 minutes

BPD: CS025 | BC025 | INT025 | INT186 | INT293

DSD: 'V’ Baseline Verification
Session: SOAK (lteration 12 Cycle 1)

DPD: User Profile (Quarter-End)
DPD: Background Profile (Quarter-End)

BPM: Solution: Cloud Credit Manager (CCM)
Version: Release 1.1 Phase 2

BPS: LR_CS0001 (A1>B1>B3>C4>D3>C5)
Component: Credit Manager: Workstream: Finance
Language: en-GB | Location: France

BPT: LR_CSO001_ReportOrder

DTD: Order | CreditScore | Report
Measurement = 95% in <5 minutes

Source — Testing as a Service, Keynote, British Computer Society, 2011, http:/bit.ly/2dZUuOu



http://bit.ly/2dZUuOu

Performance Lifecycle Visualization — NFR Visualization

Business Level Question
(Performance Testing Example)

Non-functional Requirements (NFR)s

Business Process Design (BPD)s /
Business Components / Interfaces

Detailed Session Definition (DSD) _:'
(Load/Stress/Soak/Baseline) : :

|

1 alt

Detailed Profile Definition (DPD) i ‘1:
(User/Batch/Background(Traffic/Noise) i}
- L)

‘ DTD: Order | CreditScore | Report E’,

Business Process Modelling (BPM) Measurement = 95% in <5 minutes | S

Business Process Scenario (BPS)

IR

Business Process Test (BPT)

Detailed Test Definition (DTD)

Source — Testing as a Service, Keynote, British Computer Society, 2011, http://bit.ly/2dZUuOu
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Performance Lifecycle Visualization — Business Answer?

Business Level Question

(Performance Testing Example) Question: As a <Credit Manager>

| need to report daily on
<Credit Scores> within
<5 minutes> so that | can present
them to senior management.

Non-functional Requirements (NFR)s

Business Process Design (BPD)s /
Business Components / Interfaces

Detailed Session Definition (DSD)
(Load/Stress/Soak/Baseline)

Business Answer

Detailed Profile Definition (DPD)
(User/Batch/Background(Traffic/Noise)

Answer: Worst possible scenario if every
<Credit Manager> in the company all
requested the <Credit Score> report at
the same time at Quarter-end they would
all still come back well under <5 minutea

Business Process Modelling (BPM)

Business Process Scenario (BPS)

Business Process Test (BPT)

Detailed Test Definition (DTD)

Source — Testing as a Service, Keynote, British Computer Society, 2011, http:/bit.ly/2dZUuOu
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Performance Application Lifecycle (PAL 2.0)

& A

Import Compare

PAL Overview — Import a dataset, create a PAL Scenario, Run test, Compare reports

The most accurate load test, zero time, PAL (Performance Application Lifecycle)
analyses your web production logs of all of the business processes performed by
your real users and brings the performance engineer the most accurate load test.




Performance Application Lifecycle (PAL 2.0) — Import

7]
PAL Data Set Creator PAL Data Set Creator
@l lat UM Upload log Sel duration Select data source Upload log Set duration
Select data set Duration
Move slider to choose time range
& Microsoft 115 WIC extended log S s
8,000 — —
e oK — = B e
Apa s A N
6,000 \
Google analybics
4,000
Wabirands .
2,000 \
HPF Real Usar Monitor \
0
19:00  18:05 1810 1815 180200 18025 180300 1935 19:40 1945 1950 1955 20:00
22.05.15 | 19:00:00 22.05.15 | 20:00:00

v OK  Cancel

To many developers, Performance engineers are a nuisance who waste time poking
around a system that is "already perfect” or "one we already know that is slow".




Performance Application Lifecycle (PAL 2.0) - Model

@ Performance Center Domain: DEFAULT, Project: CUSTOMERS - Wiy, 48 - [ @ Hello custcmer3 | Logout
i Home
stant Test Management Runs & Analysis Resources Reports Personalized Views Manage PAL Applicatinns )
PAL Resources
Data sets Reports Scenario Reports Details
Qupot.. il 2 QO X ¥ m
% 1008 419 447 5 6 O Options
Name = SELSIONS Vusers L1oups URLs Schedules
B pa procuction Data Sets Fiterby: (Al ) To-solMtst  Done 7\ Show Hidden (0} | Expand All Actions | Show Graphs
> . Access custnmer
+ 2 seiwsbis 37097 swontenstats 433 vise
. I.-;_’:ir;r,;r:
IiF pataset
+
[ IS +
+ M Ra Avgust cleared lags
Ea 16T‘: _ ]6.8]% IOROGISISIQEUNESI0SS asix
D plat P
B mn
E:;I Yann 66
und
A ing Scriot
2
He
pastaround

) “There has been no common definition of how to define and implement these loads
amé:,; and how to run the tests there is variability in test execution and ambiguity in the
ST interpretation of the results.” Alan Korncoff, PhD, Chief Engineer



Performance Application Lifecycle (PAL 2.0) - Build

Build Triggers Build

Job name RunLoadRunner

Build after other projects are built Execute HP tests from file system

@ Build a free-style software project L. Build periodically Make sure to enable the Publish HP tests r
This is the central feature of Jenkins. Jenkins will build your pre¢
combining any SCM with any build system, and this can be ave ‘ Poll SCM
something other than software build. Tests D:\myLoadRunner
Build N

Build a maven2/3 project
8uild a maven 2/3 project. Jenkins takes advantage of your PC

Adeanrrirallis radiisas tha sanfinicarian i

Add bulic step v

Execute HP tasts from HP ALM
C le Out t Execute HP tests from file system
onsola Gutpy Execute HP tests using HP ALM Lab Manbmcnt [
Aggregate downstream tast results

AN ~
Execute Windows batch command Archive the artifacts

Enacned B wder sniooco Execute shell
Building in workspace Di\Jenkins\workspace'\Runlosdfunner Build other projects
[RunLoadRunner] § D:\Jenkins‘workspace'\RunLoadRunner\HpToolsLauncher exe =paramfil invoke Ant Publish HP tests result |
"ftactad. .. Invoke top-level Maven targets Publish JUnit test result report
1 tascs found: N L e N A N A e A e T publish
D:umyLeadRunner) JenkinsDebug.lrs ublish Javadoc
uild Racord fingerprints of files to track usage
-:-?.-‘-:IQ.-‘E‘.‘J.! 11:B€:4€ Running: D:\myloadiunneriJenkinsDebug.lrs Create or Update Label in Parforce
Cleaning up the environmmentc... A
Preparing scenaris D:i\myloadfunnez\JenkinsDebug.lzs for executicn. Execute HP tests from file systen E-mail Notification -
Exror: Scenaric D!\myloadRunner\JenkinsDebug.lrs does not have an SLA configurati - : f
;“h cesult: Trror " ' ¥ = Make sure to enable the Publish HP its results to be publish Add pest-build action v
08/08/2013 11:E7:4€ Test cozplats: D:'myloadRunnsr) JenkinsDabug.lrs
""""""""""""""""""""""""""""""""""""""""""""""""""""""" Tests
Cleaning up the environment... E] ﬂ
................................................
RFun status: Job failed, total tests: 1, succeeded: 0, failures: 0, errors: 1 Timeout @

Zrror : DrmyloadRunner\JenkinsDebog.lcs

| LosdRunnar-Spadfic Sattings.
Build step "Executs HPF tests frem file system” changed build result to FAILURE

Finished: FAILURE | Celate

“...solution delivery lifecycle is lean, so reduction of waste and duplication of effort.
Connected Intelligence really give one single view of the world, so that we can try

220

and reduce that waste and move to more operational excellence.”.




Performance Application Lifecycle (PAL 2.0) - Execution

A Home 4 APIO1_Smoke (85... & API01_Smoke_50
EC‘) Claanile«@l» 4 Rgn YiIQl-ERe0 Summary >
Name o Pass faged Stopped Success Rate % 13 State: Runoing
Running Vusers: 5
AP0 _MemDet_000_Transaction 1801 0 0 100 01 Elapsed Time: 00:32:00
Hits per Sec.: 0.29
APID1_MemDet_010_Get_DpenAM_Token a0 0 0 100 0 Passed Transactions: 7244
Falled Transactions: 0
APIDT_MemDet_015_Get_Sessiontd 1801 0 0 100 01 Errors: 36
Stheculer state: Running
APIOT_MemDel_020_Get_Member_Detais 1801 0 0 100 0.1 Test: APIOT Smoke
_ Run I0: 50
APIOT_MemDet_025_Deiete_Session 1801 0 0 100 0l Controtier: TOAMPPCCTRLOY
User:
Pagesize 10 [V Pagelofl demsitosots  ServicesVirtualization:0n
B RRB 2-= Graphs >
[ Transachion Fesponse Time « LoadTest System Resource
Hosts - CPU Utilzation
' MHosts - Disk Utilzation
i /\ Hosts - Memory Utilization
~ Runtime
‘ Errors
\/\/— Running Vusers
2 ~ Transaction
° - . . — - - —— — : - Total Passed Trans
1] ) 20393 ) 052308 093318 203530 03548 083190 03 1e Total Trans/Sec (Passed)
— Trans/Sec (Passeq)
v 8 Namea ¥ Scale Man Min vy St Last PN 'm
Conmnections per Second
[ =R AP01_MemDet_000_Trans.. 1 9133 221 4505 1.805 3427 Hits per Second
HTTP Responses per Second
OO s 1w w R
Theoughput

O O = Ar01_MemDet 015 Get 5. 1 8.502 1.409 3.755
M O W AP01_MemDet_020_Get M. 1 0.247 0229 0.237
O O W Am01_MemDer 025 Deiete.. 1 0673 0.4a7 0.494

42
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2016 Performance Engineering Summit

http://bit.ly/PESummit2016-Blog


http://bit.ly/PESummit2016-Blog

Who Becomes a Performance Engineer?

* Functional Tester
» Developers
 Ops/DBA/ Network Admin / Other Technical

* Entry level CS grads / EEs
vivl®



PE Education: Architecture

* Draw and Interpret System Diagrams
 Basic Environment Management (patching, shared

resource / services)
* Test Environments vs Production (containers / cloud

options, configuration, virtualization)



PE Education: Test Design, Strategy

* Goals, Requirements, Desirements, Stakeholders
* Concurrency, Arrival Rate, and Scheduling

» Scalability / Capacity / Reliability

* Continuous Integration
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PE Education: Load Modeling

e |dentifying Transactions and Workflows
e (Calculating Workload Transactions and TPS
* Log File Analysis, Queries, Production Monitoring,

and Other Sources of Data
viv(®:

e Test Data



PE Education: Scripting

* Parameterization / Dynamic Content
* Transaction Measurement and Naming Conventions

* Think Time and Pacing
* Why Validations are Necessary
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PE Education: Interpreting Results

e Understanding Measurement and Metrics
e Reading Results and Interpreting Graphs
* Error and Success Rates
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PE Education: Interpreting Results

* Bottlenecks:
e Network Bandwidth and Application Throughput
* Resource Saturation / Operating Range

* Memory and Garbage Collection
* Explaining Queues (Little’s Law)
vivl®
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Book: Effective Performance Engineering

OREILLY"

Efective

Performance

Engineering
http://bit.ly/EffPerfEng . \

Todd DeCapua & Shane Evans


http://bit.ly/EffPerfEng
http://bit.ly/EffPerfEng
http://bit.ly/EffPerfEng

Website / Report: TechBeacon.com

TechBeacon

http://TechBeacon.com/Performance

State of
Performance

Engineering

2015-16 Edition

http://bit.ly/PE15Report v ' VQ



http://bit.ly/PE15Report
http://bit.ly/PE15Report
http://bit.ly/PE15Report
http://techbeacon.com/Performance

Conferences: A lot out there

\/ e]_OC]_I , }/ http://conferences.oreilly.com/velocity

SOFTWARE

TESTPROFESSIONALS http://www.stpcon.com/
CONFERENCE FALL 2016

PAQ t http://www.cmg.org/

TERNET « MOBILE « PERFORMANCE & CAPACITY « CLOUD » TECHNOLOGY
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http://conferences.oreilly.com/velocity
http://www.stpcon.com/
https://www.cmg.org/

Social Network(s): Where to start

30 top Performance Engineering leaders to follow on Twitter

http://bit.ly/30TopPEs



http://bit.ly/30TopPEs
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https://effperfeng.slack.com/

Monthly Vivit Worldwide Performance

Engineering SIG Webinars

Second Tuesday of Every Month

BLOG: PE is Fastest Growing Special Interest Group In The World

12 Jan 2016: 9 Feb 2016: 8 Mar 2016:

Vivit Worldwide PE SIG 2016 PE in Agile PE in a CoE

12 Apr 2016: 10 May 2016: 14 Jun 2016:

PE and Value to the Business PE as a Competitive Differentiator | PE and Your End User
12 Jul 2016: 9 Aug 2016: 13 Sep 2016:

PE and Value to Technology PE and Proven Practices PE Tools

11 Oct 2016: 8 Nov 2016: 13 Dec 2016:

PE Education

PE Solution Overview

PE Core Capabilities

Call for Speakers Survey: http:/goo.qgl/forms/YmFJZIRnal
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http://goo.gl/forms/YmFJZIRna1
http://community.hpe.com/t5/LoadRunner-and-Performance/Want-to-join-the-fastest-growing-special-interest-group-in-the/ba-p/6822658
http://community.hpe.com/t5/LoadRunner-and-Performance/Outlook-quot-High-quot-for-Performance-Engineering-in-2016-Vivit/ba-p/6824107
http://community.hpe.com/t5/LoadRunner-and-Performance/Performance-Engineering-in-Agile-Expert-Discussion-Vivit/ba-p/6831874
http://community.hpe.com/t5/LoadRunner-and-Performance/Performance-Engineering-in-a-Center-of-Excellence-Don-t-miss/ba-p/6836933
http://community.hpe.com/t5/LoadRunner-and-Performance/Results-Performance-Engineering-and-Value-to-the-Business/ba-p/6847713
http://community.hpe.com/t5/LoadRunner-and-Performance/Performance-Engineering-as-a-Competitive-Differentiator-Webinar/ba-p/6852725
http://community.hpe.com/t5/LoadRunner-and-Performance/Results-Performance-Engineering-and-Your-End-Users-Webinar/ba-p/6868452
http://community.hpe.com/t5/LoadRunner-and-Performance/Uncovering-the-value-of-Performance-Engineering-to-Technology/ba-p/6877008
http://www.vivit-worldwide.org/members/group_content_view.asp?group=117871&id=603445
https://vivitworldwide.site-ym.com/members/group_content_view.asp?group=117871&id=611470

Discover 2016 London
Excel London

— In today's idea economy, success favors enterprises that can
reinvent to outpace the competition. Discover 2016 can put your
enterprise in the lead. Come to the intersection of digital
transformation, technology and ideas. Accelerate what's next for

your business.

— Join more than 10,000 IT executives, architects, engineers,
partners and innovators from around the globe. Accelerate your
unique digital transformation journey. Explore how to deliver
seamless experiences, harness data, mitigate risk, boost agility

and enable workforce productivity.

— Dive into Discover 2016.

Register Now and receive your member discount

hpe.com/discover
vivl®:




Discover 2016 London

Top ten reasons to attend

1 ]

Get ready to transform your
IT

Transforming to a hybrid
infrastructure, protecting your
digital enterprise, empowering
the data-driven organization
and enabling workplace
productivity can position your
enterprise for success. Learn
how Hewlett Packard
Enterprise is the best strategic
digital partner equipping you for
transformation.

6 B

Take a sneak peek at
tomorrow’s technologies
Customers and partners under
CDA can get early access to
preview upcoming Hewlett
Packard Enterprise products
and solutions.

2 &=

Hear from the Hewlett
Packard Enterprise
leadership team and other
industry visionaries

Learn about our four
Transformation Areas and hear
directly from President and
Chief Executive Officer Meg
Whitman and the executive
team on how Hewlett Packard
Enterprise is helping you go
further, faster.

7

Find answers to your
biggest business and IT
challenges

Discover 2016 is the perfect
place to find solutions, seek
new innovations and leam how
Hewlett Packard Enterprise can
help your enterprise succeed.

3 Q

Accelerate next with Hewlett
Packard Enterprise
Transformation Advisors

Bring your digital transformation
to life through one-on-one
consultations with our solution
architects on hand to answer
your questions and address your
challenges to help you
accelerate what's next for your
business.

g8 &%

Explore the Transformation
Zone

Interact with experts and peers
and learn more about Hewlett
Packard Enterprise’s most
innovative technologies. See the
latest products and solutions
while speaking with the
engineers and architects who
created them.

4 L

Seize valuable opportunity

Time-to-value is the new name of
the game, and the ability to
capitalize immediately is key to
survival. Through the
Transformation Zone and
Innovation and Spotlight
Sessions, you'll learn how HPE
can help you transform your
organization to significantly
reduce the time-to-value of your
IT investments.

=
9 &7

Expand your network and
grow relationships

Engage with other IT
professionals, schedule formal
onsite meetings at the Hewlett
Packard Enterprise Meeting
Center or visit the Guru Bar to
chat with Hewlett Packard
Enterprise experts.

29, November — 1, December

5 ©

Accelerate transformation
with IT consumption

The velocity of change in today’s
IT world is daunting. Driving
innovation while still running the
business is essential. Through a
series of Spotlight, Theater and
Breakout Sessions, leam how
you can fund transformation,
map your investment strategy to
your IT roadmap and achieve
faster time-to-market.

10 ¥

Tap into the power of our
partners

Meet with Discover 2016
sponsors, including Intel and
Microsoft, in the Transformation
Zone. See how collaboration and
our growing network is bringing
more opportunity and
advantages for you.
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