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Why In-Memory

“In-memory computing will have a long term, disruptive impact by radically changing users’
expectations, application design principles, product architectures, and vendor strategies.”

Gartner
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In-Memory Data Fabric
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* Supports Applications of
various types and
languages

* Open Source — Apache 2.0

- Simple Java APIs

* 1 JAR Dependency

* High Performance & Scale

- Automatic Fault Tolerance

- Management/Monitoring

* Runs on Commodity Hardware

* Supports existing &

new data sources

* No need to rip & replace
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In-Memory Data Fabric

Main Capabilities

Performance
— High Throughput
— Low Latencies
Scalability

— Add Cluster Members (cores)
— Add Memory (RAM)

High Availability
—  Data Backups
— Datacenter Replication

© 2014 GridGain Systems, Inc.

Transactions

—  Fully ACID Compliant

—  Optimistic & Pessimistic
Persistence

— SQL, NoSQL, Hadoop
Security

— Authentication
— Authorization
—  Tracing & Auditing

GridGain/«a
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In-Memory Data Fabric

Advanced Clustering

Ease of Getting Started

Any Environment

Zero-Deployment

Automatic Discovery

Public Cloud
Private Cloud
Hybrid Cloud
Local Laptop

Auto-Deploy Code

Full Cluster Management

Pluggable Design

GridGain/«m



In-Memory Compute Grid

* Direct APl for MapReduce
* Zero Deployment

* Cron-like Task Scheduling

* State Checkpoints /ZC:]W
* Load Balancing —=> I““‘“B‘f?’jmz
* Automatic Failover /_$>—

* Full Cluster Management
* Pluggable SPI Design Pyl

”
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In-Memory Data Grid

e Distributed In-Memory Key-Value Store
* Replicated and Partitioned data
 TBs of data, of any type

* On-Heap and Off-Heap Storage
* Highly Available In-Memory Replicas

 Automatic Failover
 Distributed ACID Transactions

* SQL queries and JDBC driver
* Collocation of Compute and Data

’f
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In-Memory Service Grid

* Distribute Any Data Structure

— Available Anywhere on the Grid Node Singleton

— Automatic Remote Access via Proxies % »
 Controlled Deployment | \ 1

— Support for Cluster Singleton

— Support for Node Singleton

— Support for Custom Topology Grid Singleton

— Load Balanced % ’

| 1

* Guaranteed Availability
— Auto Redeployment in Case of Failures
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In-Memory Streaming and CEP

* Streaming Data

Never Ends

. T EVENT WINDOW
* Branching Pipelines : :

* Pluggable Routing

* Sliding Windows for — | o L e\/emz“\L evewr;TL e W;_":
CEP/Continuous BYICTED EVENT HCOMNG EVENT

Query
* Real Time Analysis

L
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In-Memory Hadoop Accelerator

Plug and Play installation
10x to 100x Acceleration

In-Memory Native
MapReduce

In-Process Data Colocation

GGFS In-Memory File
System

Pure In-Memory
Read-Through from HDFS
Write-Through to HDFS
Sync and Async Persistence

GridGain/«m
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In-Memory Hadoop Accelerator

In-Memory Native
Performance

Zero Code Change

Use existing MR code

Use existing Hive queries
No Name Node

No Network Noise
In-Process Data Colocation
Eager Push Scheduling
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Management & Monitoring

e Yew
¥ Log F153BDF6 - gridgain-£153bdfé Jog\ "\d* & Fle Manager 2 & Node: AFS5ICT6 & Profiler: pafs < Node: F153B0F6 | Cacre: meta
7% Dashboard P Daubase @ Compete | SaL Viewer N Telemetry Qoo o7 Streaming &5 Fle Mamager- 1 W Mot 192.168.1.2 (1§ Cache: data
Started: Jul 06, 2013 205707  Config Path i Total CPUS: 8 Total Hosts: |1 1 Refresn
Version: 400 Cod Name <defanins Total RAM. 160GB  Total Nodes: 2
Sow 10w min WECPUs EEGCs MIIHap« Sow 10w min  MEMaxHepw DAk Heap Bl Usd Heap v
08
3C8
208
056 210 203 2104 2058 2059 2100 2101 2102 2104 2105
Total Metrics (last update: 2106:05)
W Modus O . - ce oW B m nn gl e E ®B 6 o ®B N
HNC: 1 2| 5 ou 176]  san o] cors: 0 0 0 1Cachess 1 1 O Sessions 6 736 of o] 0
Age g Uptirm Used Tres Carm Tetal - Tooe sire o [ v Tirse e
Topokgy:  9m 45 om4s  Heap: ¢127m3]  95.47. 1006.0M8 Space  16.2CE  158.4KE  100.00«| Metrics:  6.0M8| 21.5K Tasks 742 3s45es 3
AllNodes: 2 Selected: 1 Hosts: 1 Fiker: P o 8 * 9 g P 2B 2 S B, LB LS [r ')
T Ous CPU Load. % CC Load. %

Node, IDS Node #
127 |

Jul 06, 20:56:59

AFSSICT6 127001

Eventlog S Snce: 20:5707  Message Fiter:

05 Wformaton

& Mac 05 X xB6_64 1084

J Detas (X Clear M

AL W)l

4 06, 21:02:09 Vasor WAR Telmatry. Cache partions Geviaton is more than 10v
) 06, 21:02:12 Vaor WAR Telemetry: cache misses ratio Is more than 30+
2 06, 21:02:15 Visor WAR Telemetry: Sreaming maximum waking quewe size is more than 1,000
4 06, 21.06:18 Vaor | ERR Throuling Viser errer: ushasdied exception i EOT
& Comected ON  Last Update 210605 HNC 128 CPULad 543« Free Heap 9547« Up Time 9m a5 Update 35 @+« @ st oo
file Yoew
{8 Cache: meta & Node: C1EDGETE @ Node: EB3BEDSS W Host 192.168.1.2 & Protrer: ggts (&) Protrer: ggts snapshot 17:27:40)
% Dashboard (# Darabase @ Compute | SOL Viewer = Telemesry Qcors o Swreaming S Fle Manager 1 Cache: data
Fle Systems: (1 Used Space: 4742MB 326, Folders: 174 S undeck M Refresh
Toul Capacty. 14268 Free Space: 134G 9674 fFles: 617 o
E ctories 3 @ Total v
shou[30 [l e IO (¢ E Fres Show 30 v mn  JITowl Capacky  @IEUsed Space
][ Fdes For Read (] [[] Fies For Write LI E0 Free Space

2000¢

Chocse X-Axis Span in Mnuses

354NE

I 1750 17's £ 1 7 1755 160
File Systems: 1 Selected: 0w Fiker GGES Mades Doty Gmanage  RPoier . Soop Dres Gomu B 304
Name  Total | Used  Used,% | Free | Free,X | Folders | Flles | ForRead  ForWrite | Read | RmeRead | Read MEs | Read Speed | Write | RmtWrhe | Wrhe MRs | Wrme Speed |
9g's I 14.208 4742 326+ 13.8G8 9674« 174 617 ° 1 148 o 100+ T5.6KB/sec. 142.7K o 100%  151.1M8/sec.
COFS Nodes: 2 Selected: Ou Mosts: 1 Fiter P o = AP ) alla m AE Gl
3 Node # | Start Time UpTime | CPUs | CPULDM. % | CCload, % | Fres Heap, % 05 Iformation |
CIEDSETE 127.0.0.1 Jul 14, 13:02.04 Sh&m 245 s 2150, o LSk & Mac 05 X x86_64 10.8.4
£3388058 Jul 14, 13.0208 Sh 8m 245 B 21804 S 315k & Mac 05 X x86_64 10.8.4
& Comeced ON | Last Update: 18:1029 | KNC 128 CRULd 1295« Free Hesp 3151c | Up Time Sh Bm 245 wdae 33 Q13 @ T |

© 2014 GridGain Systems, Inc.

e yuw
& Node: DBSEIFAC |# Cache: data § Cache: meta W vost 192.168.2.74 & Profier: ggts (& Proféer: gg's (snapshot 15:12:13)
% Dashboard (# Database @ compute | SOL Viewer = Telemetry Qcors o7 streaming & Node: 78D8BESS
y Total Sweamers: 2. Tomal Actve: 16 Total Executed: 48521 unseck  fmRefresh
TolSuges 3 TomlWating 19663 Total Falures: 4852
Show 10w min  Acive & Watien Show 10w min  Lxecs Time Show 10w min  CPU&Load Stow 10w min  Lxec & Fafures

(v [7) Current Actwe

(7 [ Maimmum Active 1 o 606
[ [0 Curvent Waiting 408
(7 Il Maximum Waking 202

200 151 1230 Close 154200 15.0215 1 1200 151215 151230 151245 154200 151215 150230 151245
Streamers: 2 Selected: Ou  Name Fler: Cofy | @ Resesueamer W Resesmens (# 4  3 $
Stroamar Name 1 At Waiting | tead, % | load Deviatien, % |  MnTme | AvgTime Max Time | Min Nodes Awg Nodes Max Nodes | Window Saze |
<defasit> 16 195K 100 [ Hm 205 1 1 1 500
TeSTStreamer [} 0 O o Oms.  Minimum Pipeline Execution Time — 11ms O o o o
T8 DR
(@ Copy
# Bxpont
Suges: 3 Selected: 0s I BN PN NV )
| sage Name |[sweamer '] MmTime | mgTime | MaxTime | MnwarTime | AvgWatTime | MaxWanTime | Execuned | ExecsPersec |  Fatwes | FaburesPerSec |  Nodes |
testitagez  <defauit> oms oms oms oms oms Oms 0 0 0 0 0
teststagel  <defauit> oms 22ms 109ms oms 95 205 485K 695 49K 65 2
WSISage3  WestStreamir oms o oms oms oms Oms 0 0 0 0 °
$ swnch
Nodes With Sweamers: 2 Selected- O Mosts: 1 Fiker » & @ J g S P 2 a R LR L [r)
Node, D8 Nede Start Tume [ upTime CMls | CULoad, % GC Load, % | Free Heap, % 05 kformatcn |
78D83E85 127.0.0.1 3409, 15:11:42 1m 155 8 0.49, [N 95.05x & MacOS X x86_64 10.8.4
0BB69FAC 122,001 2409, 15:11:42 1m 155 0 315 o 95,05+ & Mac 05 X xB6_64 10.8.4
& Connected: ON  Last Update 15:12:58 HNC 128 CPU Load 964« Free eap 95,05«  Up Time Im 158 Update: 33 " C LR |
[
¥ Log: F15380F6 - gridgan-f153bdf6. log\ d" G Fle Manager: 2 @ Node: AF553C76 & Profiler gafs & Node: F153B0F6 Cache: meta
9 Dastboard # Daubase & Compute | oL Viewer N Telemetry Qcors 9 streaming & Fre Mamaper- 1 W bost 192.168.1.2 {# Cache: data
Total Tpeke 2__Toal CPUs. ] [Sunsock | fRRefresn ¥ Reset
a Toul RS .“‘.*.','"“':"“L.m. Hean: 91GE -
wiMCurrem Active ] [ Avg Active WDCurent Exec w I Avg Exec o ) [ Max Exec w
Show 10w mn c Show 10 | w» mn c
¥/ Currem Wating  [#] [0 Avg Waiting WD Curent Wat e WIIAvgWak e ) I Max Wak oo
v
s $962rms
‘ 3975m
2 1987
2148 2149 2150 |v' 152 2153 2154 2 ".', 57 ‘u 50 51 1 153 2154 2155 2156 2157
Tasks: 3 Selected: 0w Name Fiter AlA a2
Task Name ) Obdest Latest Min Time | Avg Time | Max Time | Min Nodes | Avg Nodes | Max Nodes  Sessions | Faikres | ExecRane |
@sk-0 4 06,20:57:09 Jul06, 21:5729  Oms 35 7s 1 1 2.400 0 2400 in 1h 195
task-1 4 06,20.57:06 Jul 06, 21:57-28 3 3 65 1 1 1 2,348 0 2348 in 1h 195
task-2 406, 20:57:07 Jul06, 215728 Oms 3 s 1 1 1 2439 0 2439 in 1h 213
Sessions Showing: 1000 Acual 7187 Sekcred: Oa  Sessices cones [ (M) () ) () ) B LER [ )
Sessn 0| Task Name senderiDS | surtTime ] tnd Time | Duration | Rumning | Fnished | Cancels | Fatovers| Fatures | Rejects | User Cancel |
95396478131 wask-1 AISSICT6  JW 06, 20,5706 Jul 06, 20:57.09 3s 0 0 0 -
DBI647EF31 task-1 AFSSICT6  Jul 06, 20:57:08 Jul 06, 20:57:11 3 ) 0 0 0 0 0 =
0AIFE47EF] mask-0 FIS3OFG  Jul 06, 20:57:19 Jul 06, 20:57.22 3 0 0 0 ° 0 0
9BO1TATBISE task-0 AISSICT6  JW 06, 205721 Jul 06, 20:57.24 3 0 0 0 0 o 0 s
$ swch
Nodes With Tasks: 2 Selected: O Hosts: 1 Fiker: P o 8 - g P 2 2 @ - FRLE G 4
Node, ID8 | Node # [ Start Time UpTime | OWs | CPULosd. % | CCload, X | Free Heap, % | 08 Wformation ]
F15360F6 127.0.0. Jul 06, 20:56 59 1n28s 0 5.3 [N 50.93¢ & Mac 05 X x86_64 10.8.4
AFS53CT0 127.0.0.1 Jul 06, 20:56:59 1h28s s 9.57% o 50.95 & Mac 05 X x56_64 10.5.4
@ Comecied ON  Last Update: 21:57:29  HNC 128 CPULoad 41.0%  Free Heap 5093« Up Time 1h 28s Update 33 Q4 [ ] assamar s2new

* Enterprise Edition Only

e Yiew
& Node: CLEDBEZE & Node: E4388058 W Host 192.168.1.2 I Prosier: ggfs I Prosier: ggfs (smapshor 17:27.40)
9 Dashicard P oanvase 9 Compune | 508 Viewer o Tekmatry acrs 9 Sweaming |§ Cache: dara (§ Cache: mesa
Cache Nodes: 2 Toul Heap Capachy. 1788 Toml Cachis Size. 325.4M8 3 ungeck || B Rafrash
!‘ Towl Caches: 2 Toul Heap Used:  103¢8  Toml Caches Keys: 2593% o
Nodes With Caches: 2 Selected: Ou  Mosts: 1 $ Node ) Most ® @ 3 & CommonCaches 2 & Meudata [ Cache [rN|W)
Node DS | Node P Start Time 05 Iformation size
CIEDSE7E 122.00.1 Jul 14, 13:02 04 & Mac 05 X x86_64 10.8.4
E838B05E 127.00.1 Jul 14, 13:02:04 & Mac 05 X x86_64 10.5.4 REPLCATED 45.5M8
SQUL Query:  LmBations Page Size: 100 | w .+ Add Tab Cear S Missory
SELECT * FROM Data
Y Hisasey
| Execute Query
= B Pasee x
1| Select NI XA
B Lxecte | Page Resslts: 0 Selected: 0w Resul Types O Ouration: Oms  Page # 0 Results S0 far: O ¥ Clear .
&
No Resuits To Show
Select nodes, Cache, wite query and xecute it
Next Page
& Comecied ON  Last Update 18:34:57  HNC 128 CPULoad. 1254« Free Heap 3661 Up Time Sh 32m 513 Update 33 Q1 @
[
9 Dastboard () Database [RsaLViewer W Telemewry @ GoFs &5 File Manager: 1 &) Profrer: ggfs Proffier: ggfs (snapshot 16:37:59)
0] ooFs vt Nodes: 1 Used Space  4SBywes 00O Dwecwores: O Fles for read: O [ undock | G Refresh | @ Close
8& Started: Juf 15, 063332 Total Capacky: 21GE Free Space:  24CB 10000,  Fres 0 Fies for write: O
- E .
30 haxalmis _illrmmm lZ:DF!x Ty WO Total Capacky ) C] Used Space
] [ Fdes For Read (w7 [] Files For Write LJCdFree Space
a1z -
o8
1Ge
228
63 1635 636 7 1638 1634 1635 636 1637 1638
Paths seleced: O Fiker show 100 v [ 0 B 8] comsvoss Bsp  Goea @smpa (B K B &
a Sze  +' Unformry | Bytes Read | Read Tme | User Read Time | Read Speed | Bytes Written | Weme Time | User Write Time | Wrie Speed
Jtsload fprimary/ e -79a2¢bad-33a7-474... 1021.2¢8 99600 1.5MB 1.83ms 29us 794.9MB/sec 1005.1K8 1.31ms Abus 751.6MB/sec.
[fsioad [primary/file-13705790-5486-44 .. 1021.8¢8 9970 5.2ME £.16ms 240ps 639 3ME/ec 4.9v8 5.88ms 280ps S35 1NB/sec. T
[tsioad fprimary/fie-43103419-baa-4cS... | 10228K8 9965« 1.3M8 2.15ms 36us S94.7MB/sec  967.2K6 1.26ms 40 7514mmisec. ||
Sfsload fprimary/file-8613235¢-Tc0f-4445.. 1022.8x8 99.70« 4.7u8 7.93ms 212ps 589.1MB/sec. s.2me 5.94ms 260us S75.6NB/sec.
/fsioad fprimary/file-ac809121-6bel-45b... 1023.6K8 9966 5.6ME 7.70ms 1738 7S 1.2ME/sec S.1ve 6.19ms 273ps A31.9NE/sec.
Jtsioad fprimary/file-48e93632-6964-4b... | 10258KE 9968 16M8 2.44ms S6us 647 JMB/sec 1.08 1.13ms Al 915.6M8/sec
[¥si0ad primary)fie-d9647704-547¢-48 Lome 99.73x 17M8 1.96ms 29us 859.4ME/sec. 1088 1.16ms S3us 595 6MB/sec.
[fsioad jprimary)fie-384bfdb6-1bc1-450... | LOME 967 5.3M8 6.70ms 159 798.0MB/s4c +.8m8 6.48ms 4028 735.2M8/50¢.
[tsioad fprimary/fie-48b2dbd-b57d-431... | LOME 99.68% 5.3M8 7.58ms 1.04ms 697 9MB/sec 5.0M8 5.95ms 427us 540.6MB/sec
[fsioad fprimary/fle-d94 Lec76-ab75-421... 1.oms 99.65¢ 14M8 2.07ms 34us 666.AME(sec  982.2KE 1.33ms S5us 722.6MB/sec.
Jfsioad fprimary/file - 3e0e7aba-bedb-405.. 1.oMmE 9965« 14ME 1.79ms Tips 758 6ME/sec 1.0n8 1.07ms Adps B70.7N8/sec
[1s03d fprimary/fie-7¢3526a0-7faa-49¢2. 1.0M8 99,65+ 13M8 1.64ms asys 786.6MB/sec 1.0v8 306us 42us 1.1GB/sec
J¥sioad [primary file-d9dbdcIs-F4d 749 1.ome 99,860 19M8 1.91ms 36ps 1007.8ME/sec.  1.0M8 1.52ms 41 673.9M8/sec.
[tsioad fprimary/fie-ca82d6dc-b38f-41c6... | LOME 9967 1.2M8 1.48ms 23 B20.8MB/sec 1.0v8 1.14ms 190 896, 1M8/sec
[¥5l0ad primary) e -1 1 5520041 -4ed. L.omE 99.67% 6.0MB 5.07ms 2128 738.9MB/sec. 5.0M8 6.03ms 453us £32.6M8/sec.
ffsioad (primaryfie-46570665-0883-4ce... | LOME 99.68¢ 5.2M8 6.75ms 1565 764 4MB/sac. <.9v8 5.20ms 257us 949.1M8/s6c.
& Comecied ON | Last Update 16:3826 | HNC 118 CPULoad 565 Free Heap 3681« | Up Time 8m 23 Update: 35 "] TR |

GridGain/«a



Customer Use Cases

> Automated Trading Systems

Real time analysis of trading positions & market risk.
High volume transactions, ultra low latencies.

> Financial Services

Fraud Detection, Risk Analysis, Insurance rating and
modeling.

> Online & Mobile Advertising

Real time decisions, geo-targeting & retail traffic
information.
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- Big Data Analytics Citl

Customer 360 view, real-time analysis of KPls, up-to-

the-second operational BI. mark

Online Gaming

Real-time back-ends for mobile and massively parallel
games.

SBERBANK

SaaS Platforms & Apps @

High performance next-generation architectures for
Software as a Service Application vendors.

THOMSON REUTERS

GridGain/«@



Use Case: % SBERBANK

Largest bank in Eastern Europe, and the third largest in Europe

* Open tender won by GridGain

— Goal: Real-time risk and leverage
reporting on their global financial
trading portfolio

— Performed a detailed evaluation and
software assurance test

— Delivered best performance, scale
and high availability

© 2014 GridGain Systems, Inc.

1 Billion

Transactions per Second

10 Dell R610 servers
1 TB Memory

< $25K
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ANY QUESTIONS?

www.ighite.incubator.apache.org “#apacheignite
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