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What's a Grid? .
lan Foster, Carl Kesselman, Steve Tueke W Applicatons

1998: The Grid: Blueprint for a New Computing Infrastructure:

“A computational grid is a hardware and software infrastructure
that provides dependable, consistent, pervasive, and inexpensive
access to high-end computational capabillities.”

2002: The Anatomy of the Grid:

“. .. coordinated resource sharing and problem solving in
dynamic, multi-institutional virtual organizations.”

2002: lan Foster's Checklist:

1) coordinates resources that are not subject to ceizigdl control...

2) ... using standard, open, general-purpose protocolsiatsafaces
3) ... to deliver nontrivial qualities of service
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Zxample: European HPC Grid DEISA
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DEISA: May 1st, 2004 — April 30th, 2008 [
Three new partners joined June 2005 (eDEISA)
DEISA2: May 1st, 2008 — April 30th, 2011
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Remote, Standard, Easy Access
HPC users: conservative, no interest in complicated middleware stack

Global Login

Personal Login in each system, l.e. single “Europea  n” username,
uniform access

Comfortable Data Access

Global, fast and comfortable access to their data, across the centres
Common Production Environment

No need for an identical but for an equivalent HPC software stack
Global Help Desk

One central point of contact and as local as possib le

Application Support

Need help in scalability, performance and adaptatio  n to different
architectures
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« Dedicated high speed network

e Common AAA
— Single sign on
— Accounting/budgeting

 Global data management

— High performance remote 1/O and data sharing with global file
systems

— High performance transfers of large data sets

o User Operational infrastructure
— Distributed Common Production Environment (DCPE)
— Job management service
— Common user support and help desk

o System Operational infrastructure
— Common monitoring and information systems
— Common system operation

* Global Application Support
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Hype Curve

No more Grids!
No Clouds yet!
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Grid Computing Challenges T

« [Fast changing e-Infrastructure landscape

e Architecture,technologies, tools, seem very
complex

o Users exposed to many technology details
o Claim for universal flexibility is very ambitious

 Mental, political, legal, regulatory barriers for
global grids

« Scalabllity, data, licensing,...

However, Grids are ready for prime time, built and
deployed in a thousand projects, helping to solve
challenging problems in research and industry!
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Merill Lynch:  Within the next 5 years, the annual global
market for cloud computing will surge to $95 billion. 12% of the
worldwide software market will go to the cloud in that period.

Definitions of Cloud Computing:

Gartner: “Cloud Computing is a style of computing where
massive scalable IT-enabled capabilities are delivered as a
service to external customers using Internet technologies.”

Other definitions of Cloud Computing on the web:

Increase capacity or add capability on the fly without investing
In new infrastructure, training new personnel, or licensing new
software.

CC is the realization of earlier Utility Computing without the
technical complexities or complicated deployments.

William Fellows, 451: “Clouds are Grids properly done.”

Cloud Computing isn't new. We have hosted apps for years.
But now also custom-developed apps can be hosted in the cloud.

July 3 2008, HPC Cetraro Wolfgang Gentzsch, DEISA 11 —Z,
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IT resources provisioned outside of corporate data center
Resources accessed over the internet

Variable cost of services

SaaS, PaaS, laaS, HaaS

A virtual computing environment

Build and deliver always-on, pay-per-use IT services

Near infinite-scale computing, storage, database, related
Web services, AND users

Scaling resources and services up and down
Abstraction of the hardware from the service

No need for on-premises software and servers

July 3 2008, HPC Cetraro Wolfgang Gentzsch, DEISA 12
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Tech company — online bookstore — e-retailer

Leveraging its own assets by opening them to others

Amazon Web Services offer storage (S3), compute (EC2),
message queuing (SQS), and database mgmnt system
(SimpleDB) as plug-and-play services over the Internet

More than 400,000 developers to develop and deliver
applications and capacity

15 cents/GB/month; 10 — 80 cents/h
SLA: S3 <99.9% in a month => 10% credit

July 3 2008, HPC Cetraro Wolfgang Gentzsch, DEISA 13 _?_
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Opening its cloud to businesses for application hosting,
hosted enterprise search, and others

Google App Engine service, lets developers write Python-
based apps and host on Google Cloud for free < 500 MB

and 15-18 cents/GB; 10-12 cents/CPU core hour

Google Apps for end users: Web-based documents,
spreadsheets, other productivity apps (free; or $50/y

Premium/enterprise per user)
0.5 Mio organizations and 10 Mio users
Teamed with IBM to provide cloud to universities

Google-IBM Cloud runs Linux, Xen virtualization,
Apache’s Hadoop framework for distributed apps

July 3 2008, HPC Cetraro Wolfgang Gentzsch, DEISA 14
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Salesforce.com ® o Asoicatons

SaaS: Web-based sales force automation apps, 1.1 Mio
users

PaaS: Force.com Web app platform for software services

Force.com: relational database, user interface options,
business logic, integrated development environment
Apex, Sandbox, and offer it on Salesforce’s
AppExchange directory

Salesforce Content: enterprise content management, lets
users store, classify, and share info (similar to MSFT
Sharepoint and EMC Documentum)

Will be first billion-$$ company with all-cloud business
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Cloud strategy is still vague, will be announced Oct/Nov

Ray Ozzie (CSA): “symmetry between enterprise-based
software partner-hosted services, and services in the cloud.
“Software- plus-Services” = = SW u SVCs

SaasS for businesses: Dynamics CRM Online, Exchange
Online, Office Communications Online, Sharepoint Online

SaaS for consumers: Windows Live, Office Live, Xbox Live

“Over the long haul, cloud services will not be cheaper than
on-premises software”

July 3 2008, HPC Cetraro Wolfgang Gentzsch, DEISA 16
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The Cloud of Cloud Companies * 2 Aovicaions

Akamai

cAmazo
*Google *Areti Internet
*Enki
eFortress ITX
Sun eJoyent
*|BM eLayered Technologies

«Salesforce

Microsoft

*Oracle *Rackspace
*EMC *Terremark

XCalibre
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It's not a Cloud if. . .

* you peal back the label and it says ‘Grid’ or ‘OGSA’ underneath.
e you need to send a 40page requirements document to the vendor.
e youcan't buy it on your personal credit card.

* they are trying to sell you hardware.

e thereis no API.

e you need to re-architect your system for it.

e |t takes more than 10 minutes to provision.

e you can't de-provision in less then 10 minutes.

« you know where the machines are.

« there is a consultant in the room.

e you need to specify the number of machines you want upfront.

e It only runs one operating system.

e you can’t connect to it from your own machine.

e you need to install software to use it.

« you own all the hardware.

July 3 2008, HPC Cetraro Wolfgang Gentzsch, DEISA 18 —Z_
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Investigation: Adriana Imnitchi USF South Florida, et al. W Applicatons

High-Energy Physics, tracing 27 months of Dzero experiment data
113,062 jobs, one million cpu hours, 5.2 petabytes of data
Stored in Amazon S3 “buckets”, 5 gigabytes each

15 cents per gigabyte per month, up/downloads 10 — 18 cents each,
cpu-hour 10 cents per hour, no charge for bandwidth btwn EC2 and S3

EC2/S3 was as reliable as advertised

Dzero data on S3 would cost $691K per year, transfer $335K per year
Problem: search possible only within a bucket, not across all
Conclusion: too expensive, too restricted, model not ready for big

science
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Privacy: companies need to be ready to hand over thelr data
to a third party => big leap of faith

Need of massive server farms and highest-speed networks
Scalability, any

Security of data, applications, and user-related data

Reliability: outages damage customers’ business (S3 in July)
Vendor lock-in and industry standards

Vaporization (cloud-enabling) of applications

Service level agreements

Self-healing architecture, redundancy handled through software

Rapidly growing volumes of data

Clouds are not ready for prime time; they are in an experimental stage;
Cloud Computing is not yet a reliable and trusted computing paradigm
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What Grids can Learn from Clouds? ™ » #aer

Courtesy: Geoffrey Fox

Clouds are “Virtual Clusters” (maybe “Virtual Grids”) of usually “Virtual
Machines”

— may cross admin domains or may “just be a single cluster”; the user
cannot and does not want to know

— VMware, Xen, ... virtualize a single machine

— service (grid) architectures virtualize across machines
Clouds support access to (lease of) computer instances

— Instances accept data and job descriptions (code) and return results
Clouds can be built from Grids but will hide this from the user
Clouds are designed to build 100 times larger data centers

Clouds support green computing by supporting remote location where
operations including power is cheaper
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A user’s point of view: each HPC center looks almost like a cloud
Except there are still a few things which could be improved
DEISA Extreme Computing Initiative offers millions of cpu hours
DEISA very focused on just long-running HPC applications

User friendly access, through UNICORE and DESHL

Staying away from more ambitious more general purpose tasks
Just ‘orchestrating’ partners’ resources and other services

... and not integrating and offering them in an uncontrolled way
. .. Leaving partners full autonomy

ATASKF — Application Taskforce, helps users porting their apps
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