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IT Environment History

[ 1980’s - ISP (Information Strategy Planning)
& Usually one mainframe
€ Logical Relationship among Applications is important

€ Computing Power allocation based on Proirities

d 1990’s - ITA (Information Technology Architecture)
€ Open System based on Unix

€ Relationship between applications and infrastructure is
important

€ Networking standards among unix servers are developed

@ Still slow changes of business environments
& DA, AA, TA




IT Environment History

[ 2000’s - EA (Enterprise Architecture)
€ Rapid globalization

€ Complex business environments = Virtual business
€ Distributed & virtualized information systems are needed
¥ Most business models are no more valid than 1 year

€ Combining IT architecture into business architecture is
needed

@ Enterprise Architecture = Business Architecture + IT
Architecture (Data, Application, Infrastructure)




Enterprise Architecture

Business Domain

Application Domain

Technology,
INnfrastructure
Domain




IT’s Role

ok
\J
ke

Al
=

1 B
o e Ju

8] X}

|=L|A
=0}0|H,

Increase
Business
Value

Decrease
Maintenance

& Delivery
Costs

45%
Now Sorvicos
& Capacity

Desired IT




IT Alignment with Business Goals

Managing &

R nding Optimizing Evolving

usiness
rocess Oriented

rocess Oriented

nfrastructure
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IT Alignment with Business Goals




Summary

 Recent IT buzzwords are related to Business
Environments

€ BPO (Business Process Outsourcing)
@ Bl (Business Intelligence)

€ BPM (Business Process/Performance Management)
d Enterprise’s Requirements

& Agility 2 light-speed

€ Cost Reduction - ITO/BPO
Q Utility Computing (Autonomic Computing)

& Standards-based Distributed Resource Management

& Policy-based Autonomous System Management
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Why Utility Computing? — Customers® Problems

A IT infra complexity

d Data volume
€ Cannot find things by natural relationship
€ Management complexity
d Data growth
€ DB-related data growth 125% per year (* by Data Mobility Group)
€ Reference data growth rate 60% per year
€ Digital multimedia content storage growth rate 50% per year
0 Management cost
€ capital cost is only 15%
¢ 30% growth a year (* by Data Mobility Group)
€ Lack of end-to-end app to storage link
€ Lack of integration amongst mgmt software
O Need for real-time business needs

€ High performance and continuous access required by business
€ Min. downtime required




Map Market Trends to Customer Problems

QA IT infra complexity

@ Virtualization Utility computing:

d Data volume Virtualization, provisioning,
# Utility computing metering and policy-based
¢ LM autonomous management

d Data growth
@ Utility computing
¢ILM

d Management cost
@ Utility computing
& Policy-based management
¢ILM

d Need for real-time access
@ Utility computing
€ IT alignment with business
¢ LM




IDC Survey of What Customers Want

Business Value of Utility Computing

-} How valuable are the following potential benefits of utility computing?

Respond faster to changing
business needs

I -
O erommance o e | -
performance
Lower IT operating costs | -

Shift budget from maintenance to
building new capabilities

37
Pay-as-you-go/usage-based pricing 33

o

10 20 30 40 50 60 7O
(% of respondents )

n=414
Mote: Data shows percentage of respondents rating 4 or 5 on a scale of 1-5 scale where
2 = extremely valuable.

Source: IDC's Barometer Il Globa! Survey, March 2004




Use Case Example:

Provisioning an application in a utility environment

O Administrator specifies what resources an application needs
— storage, CPU cycles, network bandwidth

@ Even better would be just specifying SLAs and let the system
figure it out

A The utility provisioning service will orchestrate the resources
and allocate out of the pool
€ May have to move existing apps around to accommodate new
apps
@ Virtualization at all levels makes this a lot easier and less
granular

d The app management service will monitor the app’s progress
on SLAs and dynamically redeploy resources

€ Over the lifecycle of an app, SLAs can change




Drivers for Utility Computing

Adoption Drivers

Reasoning

Server consolidation

Hardware cost reduction: Grids become an extension of cycle
harvesting that is already under way.

Hardware flexibility

Low risk: Standard boxes can be redeployed if grid does not
work.

Linux

Easier development of custom applications allowed by open
source; Linux used by early adopters

Clustering applications

Smoother software transition using parallel applications

IT systems
management

Managing this growing element of cost becoming more
critical than hardware efficiency

Growth of data

Requires data mining and data integration capabilities made
possible by grids

Uncertain volatility of
workloads

Increases capacity required leading to low utilization of
compute resources (cycles and system admin support)




Commercial Grid and Utility Initiatives

JIBM “On Demand Computing”
AHP “Utility Data Center”

dSun “NT1”

dOracle 10g

dMicrosoft DSI

dVerita




Convergence of definitions

Grid Computing Utility Computing

Autonomic Computing ~0Mputing on Demand

Enterprise Grid Utility Data Center

Grid / Utility Computing




Utility Computing Architecture

d Should have a service oriented architecture (SOA)

& To support federation, composition & incremental evolution
Q Supports the separation of management concerns

@ Clearly defined roles relative to horizontal & vertical domains
Q /s defined to be policy driven

€ Rules are explicit and modifiable vs. implicit and immutable
Q Uses models but is not fixed on only one model by default

€ A common meta-model may be there enabling leverage &
interoperability

€ Need to interoperate within various vendor products and
standards.

A Is solutions oriented

€ Supports “composable” solutions (building blocks)




Utility Computing Topology

Utility Business Services System Monitoring & Management
Track Resource Utilization, Resource *Configuration Visualization and Control(VLANS,
Accounting/Billing, Service Level LUNs, LunMasks, LunMaps, Zones, Sparing)

Monitoring (Availability & Performance)

*Workflow Policies and Related Automation
*Health/Fault Management

*Security (role base authorization) _ _

Application

Provisioning
Registry

eFormatting, Diagnostics, Balancing Load/Path0

Manifest of System

WebServices O.S. Image Resources,
Configuration Service Dependencies, and
WSDM/WSDL - MOWS g Service Levels
) ) Build/Replicate O.S. Images Required for an
Applications to support new processors Application
SMI-S, SCSI Needed CIM Server, IPMI Needed Some SMI-S Some MIBs
< itorage Database/TP Péoceslsor Operating Sys gOSt BaSSefd Network
ubsystems Monitor ompliex torage Sft.
y P Performance, 9 VLANS, subnets,
Array, Switch, App-Table-volume Service Proc View: Memory Util., File Sys, Volume etc.
Library, Router, mapping, quiesce, Configuration, Installed App. Mgmt, Host Disc
HBA, NAS, log status, Capabilities, State, Registry, Network Resources,
Virtualizer performance Boot Initiation Access Multipath, etc.

Veritas Contribution to DMTF UCWG




Key Features of Grid/Utility Computin

Virtualization of Resources
€ Storage, networks, and servers

€ Allows for load-balancing and scheduling of
resources

dProvisioning / Orchestration

€ Dynamically allocate resources based on SLAs

€ Rapid response to changing needs
dMetering

€ Resource consumption

€ Performance simulation / capacity planning
dPolicies

€ Automation / Workflow
€ Quality of Service




Utility Computing Management Functions anc

Services

Q

U DoDo0 O

Information Lifecycle Management (ILM)

@ For all levels of computing - networks, hardware, Systems, apps,
services, Business processes. Includes provisioning, config,
Transaction manager (locking ) , etc.

Monitoring services

€ Query, information, discovery and introspection, filtering and
correlation, naming, Globally unique namespaces, trouble
ticketing, inventory mgmt, performance mgmt, topology and
associations , metering, logging

Policy definition - General policy framework, modeling, QOS/SLA

Self healing - Checkpoint service, recovery, heart beat
Security - Authentication, authorization, user identity, delegation

Business services - Accounting, billing, Ordering, CRM, decision
support systems, fraud mgmt, Revenue assurance ..

License management - For all levels of computing — especially
systems, apps, services




Utility Computing Management Functions anc

Services (Continued )

DU

U O

U O

Messaging - Notification, bulk data transport, control transport,
event subscription

Capacity planning and entitlement - for infrastructure
Virtualization

& Persistent environments, scheduling and reservation, location
services, Proxy services, session mgmt, exporting resources -
like desktops, virtual infrastructure — partitions, offices etc, ILM

Data - Data mining, data backup, restore, clone ...
Profiling
€ Composition of services, resources and resource utilizations

Domain specific services

Internationalization




Utility computing needs standards

A Even electric grids...

Disregard for standards marked run-up to
blackout; task force calls for new rules

By H. Josef Hebert
Associated Press Writer

April 5, 2004

WASHINGTON -- Disregard for voluntary rules intended to ensure the
flow of electricity opened the way tor last summer's blackout in eight states
and Canada. investigators said Monday in their final report. They urged
zovernment standards with teeth to ward off future outages.




Industry Challenges

d Taxonomy

€ Resolving differences and creating a common set of
definitions

d Mapping CIM onto Web Services (WS)

€ WS and SOAP are universally accepted as the low-level
infrastructure with which to manage grids

€ Different management model than DMTF
» Manage services, not objects
> Services have state and behavior

v These concepts do not easily fit into the CIM model

& Different uses of XML

> CIM (and SMI-S) use XML to encode RPC operations.
v" Rich structure is in MOF

> Web Services use XML as a carrier of rich structure (WSDL)




Web Service computing model

Service Oriented Architecture (SOA)

Registries

Applications
and

Requester




Management Models

d Mostly widely accepted management object model
is the Common Information Model (CIM) developed
by the DMTF

€ The model describes manageable objects (systems,
networks, applications, and services)
» Properties
> Relationships
> Methods
> Allows for vendor extensions

€ Used as the basis for SNIA’s SMI-S storage management
spec
¢ CIM is defined by MOF (Managed Object Format) files

€ CIM is protocol independent, but today, most CIM-based
products use XML over HTTP as the protocol (WBEM)




Management Models — part 2

A Utility computing (grid computing) is using Web
Services for management
€ OASIS Web Services Distributed Management (WSDM)

Working Group is defining how to manage using Web
Services (SOAP and XML)

€ Web Services uses WSDL (Web Services Description
Language) to describe how to access a web service and
what operations it can perform

» One of the three key foundations of Web Services, along with
SOAP and UDDI

> WSDL documents are in XML format

> Specifically includes:
v Interface information describing all publicly available functions
v Data type information for all messages
v Binding info about the transport protocol
v Address information for locating the service




Summary of the Current State of Standarcs

A Several groups and organizations are pursuing standards for
grid/utility

€ Trying to be cooperative and non-overlapping, but this may get
difficult as the number of groups increases

€ However, there is a small core of people that span many of the
groups

&€ IBM has dedicated lots of resources to the standards activities

A Need a simple, but powerful taxonomy that everyone agrees
with

€ Disagreements about number of layers and ordering
€ Something like the network stack (L1-L7)
d Some pieces of the puzzle need more attention
€ Application management
@ Security
€ Data Access




Utility Computing Stack Up

ing
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Autonomic Computing

d Human biology - Autonomic nervous system
Monitors heartbeat, Checks blood sugar level
Keeps body temperature close to 36.5T
w/0 any conscious effort

Decisions are involuntary
A IT System =2 Self-managing
Monitor event, Control it

Anticipate system requirements and resolve problems

With minimal human intervention

® o o

Delegate to the technology according to policies




Control Loop

Charige

Analyze

om

Knowledge

Monitor

Exacuting

Analyzing

Monttaring




Control Loop - Monitor

dCollects the details from the managed
resources via touchpoints

dCorrelates and filters them into symptoms
that can be analyzed

dConfiguration, status, offered capacity and
throughput

dStatic or changing slowly

dDynamic or changing continuously through
time




Control Loop - Analyze

dMechanism to observe and analyze
situations to determine if some change
needs to be made

dResponsible for determining if the
autonomic managers can abide by the
established policy

dPrediction technique such as time-series
forecasting and queueing models

dComplex data analysis and reasoning on
the symptoms




Control Loop - Plan

dCreates and selects a procedure to enact a
desired alteration in the managed
resources

dGenerate the appropriate change plan -
desired set of changes for the managed
resources

dPasses that change plan to the execute
function




Control Loop - Execute

dSchedule and perform the necessary
changes to the system

dResponsible for carrying out the procedure
that was generated by the plan function

dUsing the touchpoint effector interface of a
managed resources

dInvolve updating the knowledge that is
used autonomic manager
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Autonomic Computing Archite

Orchesirating
Within a
Discipline

Crchesirating
#cross Disclpiines

Enowledge
Sources

Managers

Touchpoint
Aurtomoimic
Managers

Touchpoint

Managed
Fesources




&®Policy Repository

®Knowledge Base

dAutonomic Managers (Policy Decision Point)
(Policy Enforcement Point)

dTouchpoints for managed resources

dManual Managers (Policy Tool)

dKnowledge Sources
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Policy—-based Autonomous Management Framework

* Obvicusly, the list of protocols is
not exhaustive, any number of

Edits and manipulates pdicy schemes could be used for control
Pdlicy Tods Detects conflicts or netification
Monitors status

Policy Todls
Control and
Metification
Channel
SNMP, IIOP* LDAP

Repositories:
Policy,
Organization,

Audits, etc.

Pdlicy Decision Point o

Pdlicy Enforcement Point

/

Pdlicy Execution Point

© ==

Control channell
Pdlicy Decision Point for associated
PEPs
COPS, CU, lIOP* |
I |
Policy Enfgn::emmt Paint Policy Enfore Point
roxy
SMNMP, CLI* Policy Execution Paint
I
[
l ;
Pdiw Execution Point @ | sEEEES pEREml "= | |

|
() [ ]

The legacy device contains the
logic that is programmed to
reflect policy intent

Policy aware devices:

Requests and accepts decisions
from the policy decision point
May obtain information from the
directory (i.e., organizational
information)

Active pdicy devices:
- Downloads

= Interprets

- Enforces

X PDP Control, Notfication,
il and Monitering Channel

Downloads Pdlicies
Interprets policies
Detects conflicts

APDP & PEP co-residenton a
device with logic that performs
some pdicy action (PXP). The
northbound interfaces are LDAP
to the repaository and SNMP
(among others) into the pdicy
application framework, Interfaces
between the layers within the
device are unspecified.

This is the logic that performs the
handling function

Policy Framework
Editor: Evan McGinnis

evan_mcginnis@3com.com
408.326.6064

3Com Corporation
25 Feb 1999




Manual Manager

dCommon system management interface for
IT professional using an integrated
solutions console

dConsistent human-facing interface for the
autonomic managers of IT infrastructure
components = Policy Tools

dHuman interaction with the system

dSingle platform that can host all the
administrative console functions




Touchpoint Autonomic Manhagers

d Intelligent control loops that automate
combinations of the tasks

d Work directly with the managed resources through
their touchpoints

 Use policies to determine what actions should be
taken for the managed resources

d 4 types of control scope
@ Single resource scope
€ Homogeneous group scope
€ Heterogeneous group scope
€ Business system scope

A Local Optimization




Orchestrating Autonomic Managers

dAutonomic managers need to be
coordinated to deliver system-wide
autonomic computing behavior
€ Orchestrate other autonomic managers
®Hierarchical automation
& Systemwide autonomic capability

®Incorporating control loops that have the
broadest view of the overall IT infrastructure

®Workload manager

A Global Optimization




dConsistent, standard manageability
interface for accessing and controlling the
managed resources

®Implements sensor and effector behavior for
one or more of a managed resources

®Provides standard manageability interface




Touchpoint Architecture

! Properties: Identification, Metrics, H:m
: State, Configuration <22 Details

Relationships: Hosts, Uses :
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Touchpoint Logs ==+ interface
Commands Evenis - -

Configuration Files
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Touchpoint Sensor & Effector Interface

Perform-Cperation

Request-Response Send-Notification

Ut

sor

Solicil-Response

Properties: |dentification, Metrics,
: State, Configuration

| Relationships: Hosts, Uses

Logs
Touchpoint Commands Events

Configuration Files APls

.




anaged Resources

System components that make up the IT
infrastructure

Any type of resources
®Hardware, software

May have embedded self-managing
attributes

Consistent, standard manageability
interface for accessing and controlling
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DMTEF

dDistributed Management Task Force

& Established in 1992

& Desktop Management Task Force >
Distributed Management Task Force (1995)

€®Industry organization leading the development
of management standards and integration
technology for enterprise and Internet
environments

€ a not-for-profit, vendor-neutral collaborative
body

& http:/ /www.dmtf.org/




Mission & Goals of DMTF

d Mission

To lead the development of management
standards for distributed desktop, network,
enterprise and internet environments.

O Goals

Accelerate adoption of management standards

Unify industry management initiatives

Promote interoperability among management
solution providers




DMTF Organization

DMTF Board
(' VPof Marketing ) (' VP of Technology )
4 A 4 ™
Marketing Committee Technology Committee
\, VAN /




DMTF Organization

O DMTF Board

& The DMTF Board is responsible for the overall direction,
strategy and activity of the DMTF, including managing
DMTF finances, approving technical and marketing
initiatives and leading DMTF committee work.

d Marketing Committee

€ The Marketing Committee communicates with the
industry, the public, and members about the activities of
the organization. The working groups listed below are
overseen by the Marketing Committee.

& Enterprise Management World 2005 (Sep.)

€ Management Developer Conference 2005 (Dec.)




DMTF Organization - Technical Co

A Technical Committee
€ develops standards and initiatives for the DMTF

& responsible for coordinating all the technical activities of the DMTF
including the Common Information Model (CIM), The Desktop
Management Interface (DMI), the Directory Enabled networks (DEN) and
the associated technologies required to deliver Web Based Enterprise
Management (WBEM) to the industry

A Technical Committee Working Groups
¢ Applications/Metrics WG, Architecture WG, Behavior and State WG,
€ CIM Core Schema WG, Database WG, DMI WG, Networks WG,
€ Policy WG, Pre-0S WG,
€ Security Protection and Management WG (User & Security WG)
€ Support WG, WBEM Infrastructure & Protocols (DEN/LDAP Mapping WG)
€ Server Management WG (SMASH)
€ System Virtualization, Partitioning, and Clustering WG
¢ Utility Computing WG




DMTF Organization - Interoperability Commi

dinteroperability Committee

Supplements the resources of the DMTF such
that multi-vendor implementations of our
technology can be compatible in the industry

Interoperability Committee

CDM (Common Diagnostic Model) Forum

SMASH (System Management Architecture for
Server Hardware) Forum




DMTF Members

[ Board Members of DMTF
‘CiSCO, DE”, EMC, Cisco Svsrems

D&LL EMC

€ |IBM, Intel, ' HITACHI

Inspire the Next

EMPOWERING THE

¢ HP, Hitachi, s G

€ Microsoft Corporation,
& Novell, Oracle

€ Sun Microsystems,

€ Symantec Corporation Novell ORACLE'

€ WBEM Solutions
9 symantec. @!{!{EFUINWS

Bringing I'T Together!

d ETRI is a Leadership member (since 2004)
& Adaptec, Broadcom, CA, Fujitsu, Lenovo, Motorola, NEC, ...




DMTF Members

A Alliance Partners
€ Blade Systems Alliance, CompTIA,
€ Consortium for Service Innovation, Enterprise Grid Alliance

€ Federation Against Software Theft (FAST), Global Grid Forum
(GGF)

@ Interoperability Technology Association for Information
Processing, Japan

@ IT Service Management Forum (itSMF)

€ National Institute of Standards and Technology

€ Network Applications Consortium (NAC)

€ Northwest Energy Efficiency Alliance

€ Object Management Group (OMQG)

€ Printer Working Group, Service Availability Forum (SA Forum)
& Storage Networking Industry Association (SNIA)

& TeleManagement Forum (TMF), The Open Group




Standards Relationship

Management Client and Applications —
, CIM and Based

DMI Technology # CIM Technology

DMI Management App CIM Management App

i
CIM Object Manager

DMI Service Provider

o

DMI Component Instrumentation CIM Provider

1 - —

£ Extensions ASF

L

Sensors, Chipsets Motherboard BIOS Sensors, Chipsets
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CIM Core Model

Dependency 'l'

*
' Configuration

*
ProductParentChild Component %
Product 3 | = Managed B2
roductPhysicalElements SystemEIement ElementConfiguration SettingContext
0.1 .
* ElementSetting |’ Setting
ProductSupport DefaultSetting 0.1
*| Statistics
| SupportAccess Provides o _
Service sk | Statisticallnformation [ Related
ToRament CollectedMSEs Statistics
SystemComponent *
. | : _ I : | CollectionOfMSEs Collected
PhysicalElement % | LogicalElement i Collections
Logical

|dentit T—— ——

Y % Associations to

Setting and Configuration

Realizes rSystemDevice
= ServiceSAPDependency
r ServiceAccessBySAP —
* [w* 1 ] [ % % % —l 1 % .
| LogicalDevice | System | Service SAPSAP

w*
HostedService

HostedAccessPoint

erviceServi
Dependency

% Dependency




CIM System Model

System

CreationClassMName: string [key
NameFormat: string

Name: string [key]
PrimaryCwnerMName: string
PrimaryOwnerContact: string
Roles: string [ ]
Otherldentifyinglnfo: string[ ]
IdentifyingDescriptions: string[ ]
Dedicated: uint1§|

LogicalDevice

SystemDevice

—* | ComputerSystem

ComponentCS

ApplicationSystem StorageLibrary

[ S”t-oragé'éxﬂte'ﬁt Processor

L
3 \
| VirtualComputerSystem Installed0S
W%
0.1 3
RunningOS OperatingSystem
SystemPartition
| —ParticipatingC5
0.1 | il | H

Computer : '

Sysiem _0| UnitaryComputerSystem | Cluster

Processor

ComputerSystem 0.1

Memoary




CIM Schema & Spec.

A CIM Schema
€v2.10.1, Oct. 3, 2005

> More than 1,200 classes

®v2.9.1, Feb. 21, 2005, Preliminary
€v2.9.0, Jan. 5, 2005, Final
&v2.8.2, Oct. 19, 2004, Final

A CIM Infrastructure Spec.

&v2.3, Oct. 4, 2005, Final
®Vv2.2, Jun. 14, 1999, Final




WBEM

d Web-Based Enterprise Management
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WBEM

dReduced Total Cost of Ownership by
actually managing systems and devices
with less man-hours as a result of
interoperability

dImproved Time to Market (and possibly
gain a competitive advantage) using
standards based models

A Reduced Development Cost using and re-
using existing standards models, no need
to "re-invent the wheel" every time




WBEM Architecture

a CIM
on2 Hmo| BHS A Colel 27 [ DosDerpin
CIM Specification
d CIM-XML

& WBEM =T 2E =
€ XML Document Type Definition

® Representation of CIM using XML IR ~— TR
& CIM Operations over HTTP . Encoding Transport ./

d WBEM Discovery using SLP and WBEM URI mapping

¢ S8 Z230| WBEM A|ABIS A5t M2 ASE 7| 2 st
HIEH
O -

d CIM Query Language

& CIM 7|Bto| 22| stHAC R 2E O|0|EHE ==3517| ¢ §F g




WBEM Architecture

VWBEM
Clients

WBEM
Listener

Operators — S
Oparators

Prowvisioning,

Enqueries, etc Events, Alarms, etc

Security Plugin I

Security

. :
3 "
. -
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L. | g L e e et e et g i e Lo 1 e e e R e o oY T i s 1 .
. i Client Protocol Adaptors . i Indication Handlers : .
L]
1 i [ i 1 :
: H CIM XML | | CIM-SOAP i E H | CIM-XNAL | | CIM-RMI | E :
L]
" : [} : 1 :
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L} .
: . bl :
H Client Interface I Indication Handler -
. "
. .
H CIM Object Manager Repository :
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Managed
Elements

Authentication Server

& =4 . Chris Hobbs, A Practical Approach to WBEM/CIM Management, Auerbach Publications, 2004




WBEM Implementations

OpenPegas | OpenWBE | WBEMServic WMI SNIA’s
us M es CIMOM
: MIT Open BSD Style SUN Industry Micros The Sl_\“A
License . . Standards Public
Source License License _ oft _
Source License License
I Mi
The Open Ca de.ra SUN icros
/'Ly N Crou Internationa Microsvstems oft & SNIA
P . Inc. Y EMC
o104 C++ C++ JAVA N/A JAVA
LINUX, Solaris, SL(';I\';:?Z W\'Arl'sdo
S oIHIA| A\/';fn:;‘i)s( FreeBSD, ANY 98/NT |  ANY
Mac OS, /2000
NT/2000/XP X/Darwin /XP




SMASH - Server Management WG
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€ System Management Architecture for Server Hardware
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Server Management Focus Environments

Main System
Hardware
System HW
Dependency
Auxiliary
Service
Hardware

Grey = Focus Area

Relationship to Operating System

OS Not Running OS Running
Out-of-Service In-Service
Management Management
Pre-boot BIOS/EFI OS-Resident Agent
Provisioning OS
Diagnostic
Environment

Out-of-Band (OOB) Management
Service Processor

Chassis Management Module
Shelf Manager




SMASH Architectural Model

Managing CLP User Programmatic
Supervisor Access Application
Session (Telnet, ssh) l l Session (TBD)
CLP Programmatic Protocol
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Access Method Access Method Access Method
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Semantic
Interfaces Managed System

@ =7 ). Hilland and J. Lynch, ‘Server Management Overview’, EMW2004, 2004.
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Development Activities

d ETRI
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d MATRIx is...

€ MATRIX’s Advanced Technologies of Resource Information

O{eXtraction, eXChange, eXpIoration, eXpIoitation}




Development Activities

a CIM/WBEM based System Management Framework (MATRIXx)
¢ CIM-Server CIMOM Module
¢ CIM-Server Repository Module
€ CIM-Server Client Module
€ Binary XML (Fast Infoset) Message Encoding/Decoding Module
¢ Management Application

O Provider Package for Linux Platform
¢ SBLIM-based Provider Package
€ Booyo, Fedora Core 3, Suse (Limited) Supports

d Development Environment

€ Provider Code Generator
4 CIM Navigator
€ CIM Operation Test Suite (Time & Space Complexity)

O SMASH In-Band Solution
4 CLP Module
€ MAP Provider Module




CIM/WBEM based System Management Framework
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