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Grid-Computing

First a digression
Why is this important?

What does it have to do with Grid Computing?



Grid - Computing

Dynamic On-Demand Provisioning and WorkLoad
Balancing: Motivation
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-- (Provide) flexibility of increasing/decreasing capacity (51%)

-- (Provide) choice of service levels (49%)




Grid - Computing

Balancing Grid and Web Workloads

Scenario 1 - Web application activity Grid A
: : .. L PP2§Web App2fWeb Node
grows with grid activity remaining pp2Web Node
relatively low WebSphere XD Node Group
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Grid - Computing

Balancing Grid and Web Workloads

Scenario 1 - Web application activity

Grid App1jWeb App1QGrid Node

grows with grid activity remaining Grid AppZ§Web App2
relatively low WebSphere XD Node Group

-- XD Placement starts new web
application instances to handle load
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Grid - Computing

Balancing Grid and Web Workloads

Scenario 1 - Web application activity

Grid App1jWeb App1QGrid Node

grows with grid activity remaining Grid AppZ§Web App2
relatively low WebSphere XD Node Group

-- placement tracks low grid load and
gives up nodes for web work
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Grid - Computing

Balancing Grid and Web Workloads

Scenario 1 - Web application activity

Grid App1jWeb App1QGrid Node

grows with grid activity remaining Grid AppZ§Web App2
relatively low WebSphere XD Node Group

-- XD Placement continues by
utilizing new nodes for web work
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Grid - Computing

Balancing Grid and Web Workloads

Scenario 1 - Web application activity

Grid App1jWeb App1QGrid Node

grows with grid activity remaining Grid AppZ§Web App2
relatively low WebSphere XD Node Group

-- The scenario may play out until
there are a minimum number of grid
instances available
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Grid - Computing

Balancing Grid and Web Workloads
Scenario 2 - Grid application activity

grows with web activity remaining Grid AppZ§Web App2

relatively low WebSphere XD Node Group
-- The scenario plays out in the
opposite way...
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Grid - Computing

Balancing Grid and Web Workloads

Scenario 3 - In the case of heavy load

Grid App1jWeb App1QGrid Node

for both workload types, the system Grid App2§Web App2
uses service policy to arbitrate WebSphere XD Node Group

resource availability
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Grid - Computing

HPC Utility Resources

One or more Customer Il Compute Node —— Gbit Ethernet links
partitions, each of whichisa  [_] Storage Nodes + Stg HW ——FC links

Virtual Cluster carved out of Il Management Node

the resources available to
the utility

Number of Management Servers
and/or Storage Servers will decide
total number of supported
customers




Grid-Computing

Recapping the digression

Why is this important?
What does it have to do with Grid Computing?
It's the underlying infrastructure that enables Grid computing

The ability to quickly (seconds to few minutes) create and provision
servers (real or virtual) and

The ability to quickly mothball unneeded servers



Now

Why is this hard?
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Integrated Server / Storage Management — Why is this hard?
e.g., Provision WAS image on Blade 5 with 10 GB C: drive from FAStT

c KV - On FastT ;‘. '
onnec dditional
console for Blade 5 LUN BladeCenter
(2 Note: Web
v This piece of paper contain\
; “database” that maps server =yy
Boot Blade 2
name to adapter WWN porf,, < ;
mbers dd .
4T ports Note: Director/RDM FastT Config.
y already has considerable
From qLogic BIOS ote: automation, this is a
Disable adapter #24 L ' . complex step
Obtain WWN's TPIS piece cf“paper cqntam -
database” that provides |~ .
v ) i glLogic
On FastT server's adapter contig util SANBOX2
Create LUN with FAStT WWN port 4bu
Assign LUN to Server ¢ R numbers ovision \4
(using adapter 1’'s WWN’s) Blade : . =
Set 0S (w/ multipath drivers) reZone qLogic switch
Note WWN’s of FastT ports 7'y »  formultipathing
S Director
\ 4
Configure gLogic BIOS to T
BOOT from adpater 1 Zone gLogic switch v |
need FastT port (WWN) for single path between o
and LUN Blade & FastT BN Reboot =
glLogic VGA
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Integrated Server / Storage Management - Target

= Simple goal oriented management
» Goals should be in easily understood customer context
= e.g., Deploy WAS image on Blade 5 with 10 GB C: (boot) drive from storage box 2

» Configuration and deployment decisions choices are still manual,
but in familiar easily understood customer terms
= Most frequently from a server perspective
= Avoids manual mapping of goals to obscure complex set of steps

» Provides simple automation of repetitive procedures
* e.g., Deploy WAS images on Blades 1-14 each with 10 GB C: drives form storage box 2

* e.g., Divide iSCSI Blade storage equally among 12 diskless Blades,
provisioning each blade with a boot volume, and load disk image onto each volume

= Provide interfaces so that policy driven tools can invoke
goal driven automation tools (Grid Schedulers for example)

» Leverage server storage synergies to improve underlying process

= Examples:
= Using storage subsystem copy functions to improve clone deployment process
= Using LUN reassignment in moving images from one server to another
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( | Grld Computing

Rapid Provisioning with Flash Deploy

. Install a server instantaneously from a master image with the flash-
copy storage function ( <5 minutes)

. Volume copy

= Tie in to Director/Lite Provisioning environment

Bl_adeQ?ht?f - IBM Director/Lite Provisioning Env

B

~ Storage &




| Grld Computing

Rapid Provisioning with Ready to Boot Images
Preinstalled images ready to boot.

On-Demand mapping of images to blades
Num. Images > Num. Blades

Linux at night, Windows during the day

Tie in to Director/Lite Provisioning environment

Storage

IBM Director/Lite
BladeCenter Provisioning Env




Grid-Computing

Forward looking assumption

v' Compute (CPU/Memory), I/O (e.g, disk) and Network (i.e., TCP/IP) will be virtualized
« OS images will universally move to running on virtualized machines

» 1/O resources will be virtualized and shared (i.e, on demand allocated to) virtual servers

 Virtual (TCP/IP) networks will provide the logical structure (e.g, as seen in three and four tier web
application)



. 4 Gfld Computing

Virtualized System View
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Virtualized System View

Partition Partition Partition Partition Partition Partition
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Gfld Computing

Virtualized System View
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Gfld Computing

Virtualized System View
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4 Gfld Computing

Virtualized System View

Single Physical Device
Logically Partitioned into
Multiple Logical Devices
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Composing a server ...
Virtual Server = Virtual Machine + Virtual I/0 and connections through Interconnect
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Composing

Virtual Machine
(Processor & Memory

Resources)

—

Partition

Application /

Applicati()tl

Application

Appli(/ation
Applﬁation

=5

Virtual Server

4\!

\

Configuratio
Commands

Management
Operations Supervision

—pSeries CEC

yd
’ Partition

Application
Application

Application

Application

Application
Application

—~

Establish Connections

__

srinect  Virtual SAN
N

\‘

N\

DC

Allocate Virtual I/0
Devices/Resources




Standard stub one per each Terminates class /0,

Step 1: ... Cl class of I/O; Classes: artiti Uses standard device drivers to
ep 1t - 1) Block Storage (~SCsl) ~ [artion drive /0 to legacy/standard /O
2) TCP/IP adapters
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Step 2: ... Class Device Driver & I/0 Host Partition — Remote I/0 Host
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Step 2a: ...

X Gfld Computing

Class D~ — Remote I/O Host & I/O Expansion
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Step 3: ... Class Device Driver & Class Devices - Native Devices
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Step 4x: ... Class Device Driver & Storage Devices (leveraging our ability to integrate)
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Step 5: ... Class Device Driver, Addressing Security and Protection
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Needed improvements in IBM Director GUI (improve intuitiveness)
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Conclusion / Comments

= Simplification and abstraction of BladeCenter infrastructure
management is essential component for generalized scale out
computing

= Dependable agile Web computing will need to be built on the
fundamental management abstractions of the underlying
infrastructure.

= The hardwired “server” resource of the Classic Grid vision is
disappearing — replace by agile allocation of resource components to
compose servers on demand.

» Fundamentally a different model for exploiting underutilized resources.

» Virtualization and separating of compute, /O and Network resources
into allocatable resource pools makes things both more complex in
practice but simpler abstractly

= Staggering amount of work to be done
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