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Guidelines for Grid Systems
* Purpose

— To set common requirements for Grid systems
— To specify requirements that users should consider

» Usage
— Users may use the guidelines
» when designing their new system
» when comparing multiple services/systems

» We established “Grid Computing Industrial
Guidelines Standardization Committee” in
Japan and are trying to develop guidelines for
Grid systems 15

Services in Grid System

Forth Layer | services, Portal systems, ERP/CRM application
Application &
Service

7777777777 <
Database, Web server, Application server, g
Third Layer | virtualized file systems, overlay network 8
Platform (3')
7777777777 T
Second Layer | File Systems 0S (Windows, IP, TCP, UDP, etc. '(F,;
OE / Operating Linux, etc.) D
Environment g
FirstLayer | son NAS.HSM | Servers, Blades, Switches, Routers, =
Physical etc. Firewall dev., VPN
Environment dev.

Storage ‘ Compute 1 Network
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Example of Requirements for Grid
Systems

Agreement

“Consumer”

» The following items shall be considered as requirements from the
usability point of view when consumers access services.

— Consumers can access services without being aware of the lower level
layers (including location, OS and middleware).

— When more than one authentication mechanism are present, only a
single authentication procedure is required and the rest procedures can
be bypassed.

“Supplier”

» The following items shall be considered as requirements from the
controllability point of view when suppliers perform control-related
operations against services.

— Resource allocation is dynamically altered according to suppliers’
operation policy

— Suppliers can view access status of consumers

— Services include a mechanism to easily perform maintenance.

<

Control Access
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Ove I'VIEW OpenGr‘dForum

* Enterprise IT Pain Points:
» Total cost of operation
e Operational & energy efficiency
e Business alignment and delivery of business value

* Virtualization has struck a loud chord

» Grid extends the familiar concept of virtualization
e Increased utilization of IT assets
» Break-down of silos
» Federation of data and infrastructure

Grid and virtualization work together in the IT

datacenter and beyond

©2006 Open Grid Forum www.ogf.org

Wikipedia, the free e lopedia - Microsoft Internet Explorer

Fle Edit Vi Favorites  Tools  Help "
. A oy iy ) 5. R B

6 Back =) lﬂ lg _lj pa Search Gaf Favorites {‘} = IJ_.r] zi Ki

Address | @] httpe jen wikipedia, org fuk Virtualization vBe ks>

Help us improve Wikipedia by supporting it financially. & Signin/ create account ~

Wikipedia? «

Virtualization

From Wikipedia, the free encyclapedia —

See also: Virtual machine, Hypervisor, and Cor

WIKIPED IA This article is about a real world technology invelving computer systems. For a fictional use of this term, see
Thhe Free Encyclopedia Scanners {Code Lyoko).
navigation In computing. virtualization is a broad term that refers to the abstraction of computer resources. One useful definition is
= Main page “a technique for hiding the physical characteristics of computing resources from the way in which other systems.
= Contents applications. or end users interact with those resources. This includes making a single physical resource {such as a
e red Coniant server, an operating system, an application, or storage device) appear to function as multiple logical resources: or it can

= Current events
= Random article

include making multiple physical resources (such as storage devices or servers) appear as a single logical rasource. !

However, the term is an old one: It has been widely used since the 1960s or earlier, and has been applied to many

different aspects and scopes of computing — from entire computer systems to individual capabilities or components. The

o ikipEa commeon theme of all virtualization technologies is the hiding of fechnical defail, through encapsulation. Virtualization

: (Rjz!::tl!::gnpglzal creates an external interface that hides an underlying implementation, e.g. by multiplexing access. by combining
resources at different physical locations. or by simplifying a control system. Recent development of new vitualization

= Contact Wikipedia ) J
= Daonate to Wikipedia platforms and technologies has refocused attention on this mature concept

= Help Like such terms as abstraction and chject orientation, virfualization is used in many different contexts. This article
he term, divided into two main parts

interaction

reviey

search

L

B=s the simulation of computer environments
ves the simulation of combined, fragmented. or simplified resources

= Platform virtualization inV

= Resource virtualization iy

ofcy T also an important concept in non-computer contexts. Many control systems implement a

toolbox virtualized interface to a complex device: thus a modem car's aas pedal does much more than just increase the flow of
= Whatlinks here

|
[£3

£&] B Internet
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Virtualization Spectrum _ ==

OpenGr\lderum

Rack/Cluster

& Desktops

Virtual

Enterprise

Virtual _ Yital
" Ecosystem

D) nter

VM (today) “The Grid”

H_l

Enterprise Grid (today)
\— _J
~"

Service-Oriented IT
(Grid + SOA + Web 2.0)

pen Grid Forum m,ogf,o rg

rum

Virtualization in the Future e
OpenGrdFo

Cluster

Customers

rrrrrrrr A = ———MleleCOnSume:i'rS———————————

006 Open Grid Forum www.ogf.org
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Next Generation IT Infrastructure b>2Zg
OpenGnidForum

Grid

Virtualize, Provision, and
Aggregate Shared
Resource Pools

Utility Computing

Policy-based SLA/QoS,
dynamic resource allocation,
and pay-for-use

©2006 Open Grid Forum www.ogf.org

Evolving Toward The Virtual Datacenter k%
IT Infrastructure Evolution OpenGridFo
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The Business Value of Virtualization g
OpenGr\ldForum

Server Consolidation R&D Production

HW

Multiple App/Z0OS — 10:1 in many cases

Enables rapid deployment

Dynamic Load Balancing

HW HW

CPU Usage CPU Usage

Disaster Recovery

HW

Upholding high-levels of
business continuity Balancing utilization with head room

Higher-Utilization, Isolation, Lower TCO  wwwosgtors

Grid-based | Distributed

L Service-Oriented Architecture

[

Concurrent

-

GRIA

—
A
Account -
; e o : " GRIA Data
N ' s

GRIA Job Service
Service

Messaging
(WS-Addressing, WS-Notification, “WS-Security”, X509, SAML)

Video/Audio

Conferencing

Collaboration
Tools

AXIS 1.x, NET/WSE

\ ) (HI TP, HITPS) .

\ J " LG M TRMET
ThalesAlenia
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Conclusions - Break the static Iings'%'

penGridForum

Match applications to Access data at any
available resources location, in any format
Y

Y
K Data

g_ Virtualizatio

{ Application
— Virtualization

——
~Infrastructure
Virtualization,

Pool, share and
aggregated resources

www.ogl.org

ST Cosn i
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k  Conclusions - Data Center Grid openkciﬁ.-um

« Enable sharing of infrastructure across
application types (batch, services,
Itrargjsactlc::‘nal) based on policy, demand and
oa

« Enable an optimal use of a minimum set of
infrastructure resources

« Provide a holistic view of the environment
(infrastructure and applications) enabling
economies of scale in management and
integration of management tool stack

« Build on similar experiences from Grid in
Technical computing.

29

. Techniques for Database in the Data
Center Grid

» Goal:

« Agility, scalability, availability
» Approaches

* Replication

» Federation

« Tightly coupled clustering

—E’Eﬂ
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. Looming Challenges

. Admi%istration and management of entire grid
* Security domains
» Tools sprawl
* Incomplete automation
* Bullet-proof provisioning
+ Meeting QoS objectives across entire grid
* Measuring
= Prioritizing and allocating resources
* More admin and management
+ Now do it in a heterogeneous environment
* This is where OGF can provide value
* Many too busy focusing on first two challenges to care (yet)....

—Eﬂ

('p\ Grid OGF21 %% j][l #&Iﬂﬂ: JPGRID-OGF0721

Consortium Japan A
S0 Pl WMEE - ESE (ELW) [ 2amz |

+wi 3> | Grid and Server Virtualization

Enterprise track

ES TURES—NORBIEIFAVETFELTEE T 2D HD. MHREILC TEHES
D, SHREDISITEHFRLTIKDAD, MERSNT=.

TROMEDOFERAH ST, BHICEHFLLERETEA > 2B DT vREREE
Fov LDBVFTHD, 2FYHDLOLEOEA—EBHAEEL TS, LWV EREIIFEM
BhFrIF—TlEHS.

“Virtualization and Grids: What’s Next?”
J.S. Hurley, PhD,
The Boeing Company, Sr. Manager, Distributed Software and Systems Integration

"The Siamese Twins of IT Infrastructure - Grids and Virtualization"
Ravi Subramaniam
Intel Corp., Principal Engineer

Case Study — “Enhancing Grid Environments with Server Virtualization”
Roger Klorese
XenSource, Inc., Senior Director, Product and Solutions Marketing
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Two sides of the same coin?
Grids

“How do | run/manage my workloads better?”

Workloads Resources

Organize resources to help workloads run better

Machine Virtualization
“How do | use/manage my resources better?”

Workloads

I Resources

Manipulate workloads to help use resources better

Different starting points but the middleware is very similar

(same?) — need to converge at the middleware

Ravi Subramaniam, Intel Corporation 14
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Scope inversions?

Grids Machine Virtualization

Virtual Orgs System

Pools/Clusters

Machines

0s \/ Machines
Process Elements | VMs

Ravi Subramaniam, Intel Corporation 15

~
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What's wrong here ...

®"grid computing” @"virtualization”

L] G e T e}

Ravi Subramaniam, Intel Corporation 18
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To summarize ....

* Grids and “virtualization’ are distinct but
joined in the middle — Siamese twins

« Grids (and OGF) are key to realization
the full potential of virtualization and vice
versa

» OGF (and its Grids view) has to move
mainstream if we are to be relevant in the

“virtualization” euphoria

Thank you Il
37
~ 5"% == JPGRID-OGF0721
() rwmmsem OGF21 S35
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E4 Data/Compute Affinity — Focus on Data Caching
Enterprise track
NE TUYRHNKRBEL T BICDN, T—REAHORENMBREICLS. T—20/—FHANMRETHN

FUE—FT7IERTNEENA, KFEITHEDECOFERFFATELL.
T—AEHERICZT—OLEESHVDLOL, T—2DHEEFRTHEZLZIESAFEONE, 7
TVr—2av ERRIKFET S, COMSYITIIZOBRAICEALT2OOTLEVT—2avhifTh
ni-.
«Jags Namnarayan, Gemstone, Chief Architect

— Optimize computations with Grid data caching

*Shay Hassidim, GigaSpaces, Deputy CTO
— Data-Awareness and Low-Latency on the Enterprise Grid: Getting the Most out of Your Grid
with Enterprise IMDG
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Data/Compute Affinity — Focus on Data Caching (Ef# HHFE )

« Jags Namnarayan, Gemstone, Chief Architect
—Title: Optimize computations with Grid data caching
“19R2FE Mo HA TV MERAT—IR—AD =

GemFireEW\SE & ? DBN N EARMICHERITHNEZETTTELIOMNES
U EDFHA.

HEY—N\ET =2 —I\DORIZT—4277TVvOEEE, ThNT—4200

=23 EHMRIET S BEARMICIEERICT —2Z2HH5EEEREL THRES
BLTHE, STEORDICHLEMICNTURAEMHIFTS.

& LT —AR%co-located B71=8(Z1%, scheduleridataDEeBZEZ L T E

9 %M, data fabrichschedulerm™» o237 DEEIFERZIRELTT—2%E0

ICER{ET AH D2 DDA HYSS.
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Data/Compute Affinity — Focus on Data Caching (ZE#HF hAFE)

« Shay Hassidim, GigaSpaces, Deputy CTO
—Data-Awareness and Low-Latency on the Enterprise Grid: Getting the Most out of Your
Grid with Enterprise IMDG
—2000RIE DA RFTILICR&DZEF D=4
—Space-Based architecture
s FTRTEFTDIVMTRE
s EHEINFATILAR—ZRD K5 EMERE
- RELRISEBRSNEINLI—IOSEE—ZHICRZD
- SQLHYHRFRAATRE
- EBOEBEIODNAUTAUTER G
—Data Aware Enterprise IMDG (In Memory Data Grid)
c DML EROAEY EICT—22RBTHLTRRILERS
o« T—REEDRRAAT Y% co-allocate
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7r=7 | Data/Compute Affinity - Focus on Data Caching

B Tty T YR DERICKVSHETHREL LS T —2BXEMDIERIZH D, 7TVr—a
V& TT A7V ERBREDEZENEIYIBD TS, TOMBEEMERT DIZHY. T—4-
Frud L DRAERHT .

1Rin BAUA —8 RIEIREH H LU CaseStudy D URE
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5% FYZLDBEH®, BMDAEBETV. BIRDTEEDILEIEH D,
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HBDHENITEFE>TLVS,
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The Problem Statement OpenGridForum

As the size of data sets being processed grows, many
organizations with production Compute Grids are
experiencing problems arising from the way in which data
is accessed within their computing environments.

Do | bring the compute to the data, or move the data to
the compute?

How do | efficiently move data to the computing
element in such a way as | don’t degrade the
efficiencies I've developed in managing computing
workloads on the Grid?

©2007 Open Grid Forum www.ogf.org
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Example: Value at Risk - A Common Problem in Financial Risk .

Management OpenGridForum

Compute this and compute it fast... and do it 100,000 times — and do it

constantly reflecting changing positions and market conditions..

[log(],ﬂ ) (,_5:,-2)T]2 = Generate scenarios from the joint

1 = e distribution of all possible market
I®) = pa=T i changes
Smoothed Expected = Price the portfolio for all these
! Profit-Loss distribution potential ScenariOS

over time horizon
= Plot a curve from these empirical
profit and loss data points

= From the resulting curve determine
Expected Portfolio mean probable future value and probable
over time horizon .

value at risk

Current Portfolio value

VaR Quantile
over time horizon

Value at Risk |

The Quality of a business decision depends on

the quality and sophistication of the model, the

volume and quality of the data and the number
of scenarios that can be evaluated

Monte Carlo simulation is a compute intensive numerical
technique used to model real-world behaviours with
random inputs

©2007 Open Grid Forum www.ogf.org

Grid: A Common Architecture used to solve Compute Intensive  * .

VaR problems OpenGridForum

Financial Analyst running time-critical, compute intensive pricing or risk
‘ @ model runs monte-carlo simulation with 100,000 market scenarios,

each task computation requiring access to a large data set

Compute Grid

i

Millépl éheodtapa teeeviginearoroalgrap to—— Data Service
tladlingrasite leodats aersice\@dimatate B

| Qi I I Market Scenarios
qmi.ddmm perfaha tirep \D Portfolio Data
dramatically

\\D Yield Curve Data

D Historical Data
etc..

e T WWW.OBLL.OT g
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