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AgendaAgenda

zz What’s InstrumentationWhat’s Instrumentation
zz WfM Baseline InstrumentationWfM Baseline Instrumentation

RequirementsRequirements
zz Deliverin g InstrumentationDeliverin g Instrumentation
zz WfM Instrumentation InformationWfM Instrumentation Information

SourcesSources

Demystifyin g WfMDemystifyin g WfM
component instrumentationcomponent instrumentation
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DefinitionsDefinitions

zz Deskto p Management Interface (DMI)Deskto p Management Interface (DMI)
zz Service Provider (SP)Service Provider (SP)
zz Management Information Format (MIF)Management Information Format (MIF)
zz Management Interface (MI)Management Interface (MI)
zz Component Interface/Instrumentation (CI)Component Interface/Instrumentation (CI)
zz Management A pplication (MA)Management A pplication (MA)
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Instrumentation makesInstrumentation makes
PC manageablePC manageable

What’s InstrumentationWhat’s Instrumentation

zz A WfM Baseline com ponentA WfM Baseline com ponent
technolo gy to hel p reduce TCOtechnolo gy to hel p reduce TCO

zz Gives access/control to PCGives access/control to PC
system/com ponentssystem/com ponents

zz Enables PCs to re port unusualEnables PCs to re port unusual
conditions autonomousl yconditions autonomousl y

Instrumentation ?
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WfM BaselineWfM Baseline
Instrumentation Re quirementsInstrumentation Re quirements

zz Instrumentation re quirementsInstrumentation re quirements
specified in terms of DMI 2.00specified in terms of DMI 2.00

zz Platforms must host DMI SP 2.00Platforms must host DMI SP 2.00
and utilize MI and CIand utilize MI and CI

zz Platforms must instrument DMIPlatforms must instrument DMI
standard grou ps/attributesstandard grou ps/attributes

Standard instrumentation makes Baseline-Standard instrumentation makes Baseline-
managed PCs remotel y manageablemanaged PCs remotel y manageable
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zz DMI ServiceDMI Service
Provider 2.0Provider 2.0

zz WfM Baseline-WfM Baseline-
com pliantcom pliant
instrumentationinstrumentation

zz Intero perabilit yIntero perabilit y
validationvalidation

Deliverin g InstrumentationDeliverin g Instrumentation
Three Ste psThree Ste ps

Service Provider

Instrumentation
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zz Mas control/Mas control/
managemanage
elements ofelements of
desktopsdesktops
or serversor servers

zz ApplicationsApplications
communicatecommunicate
with SPwith SP
through MIthrough MI

DMI Service Provider

Management
Application

MIF DB

Management
Interface (MI)

Component
Interface (CI)

DMI Service
Provider

Component
Instrumentation

Component
(HW/SW)

Operating
System

Deliverin g InstrumentationDeliverin g Instrumentation
DMI 2.0 ArchitectureDMI 2.0 Architecture
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zz Three interfaces:Three interfaces:
CI, MI andCI, MI and
interface to theinterface to the
MIF databaseMIF database

zz MIF databaseMIF database
containscontains
descriptionsdescriptions
of managedof managed
productsproducts

zz Each componentEach component
is described byis described by
its MIFits MIF

Management
Application

MIF DB

Management
Interface (MI)

Component
Interface (CI)

DMI Service
Provider

Component
Instrumentation

Component
(HW/SW)

Operating
System

Deliverin g InstrumentationDeliverin g Instrumentation
DMI 2.0 ArchitectureDMI 2.0 Architecture

DMI Service Provider
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zz CI consists of 7CI consists of 7
main entry pointsmain entry points

zz InstrumentationInstrumentation
communicates withcommunicates with
SP through CISP through CI

zz ComponentsComponents
(HW/SW) are(HW/SW) are
modeled withmodeled with
attributesattributes

Management
Application

MIF DB

Management
Interface (MI)

Component
Interface (CI)

DMI Service
Provider

Component
Instrumentation

Component
(HW/SW)

Operating
System

Deliverin g InstrumentationDeliverin g Instrumentation
DMI 2.0 ArchitectureDMI 2.0 Architecture

DMI provides powerful manageabilityDMI provides powerful manageability

DMI Service Provider
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DMI 2.0
SDK

DMI SDK
 for Servers

DT CI
SDK

Mobile CI
SDK

Desktop
WfM CI

Mobile
WfM CI

DMI-to-SNMP
Translators

(Windows NT, Netware)
Desktop/Mobile/

Server CI, MA Server CI

Deliverin g InstrumentationDeliverin g Instrumentation
Develo pment Su pport ToolsDevelo pment Su pport Tools

Instrumentation

DMI 2.0 SP
(Win32)

DMI 2.0 SP
(NetWare)
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zz Includes DMI SP 2.0Includes DMI SP 2.0
in binary formin binary form

zz Allows CI developmentAllows CI development
for desktops and laptopsfor desktops and laptops

zz Interoperability validationInteroperability validation
tools for CI testingtools for CI testing
(DCTS2, CompCheck)(DCTS2, CompCheck)

DMI 2.0

SP SDK

Deliverin g InstrumentationDeliverin g Instrumentation
CI Develo pment ToolsCI Develo pment Tools

Instrumentation
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zz Setup utility forSetup utility for
installing andinstalling and
redistributing DMI SPredistributing DMI SP

zz Comes with DMI MAComes with DMI MA
and CI examplesand CI examples

zz Is freeIs free

Deliverin g InstrumentationDeliverin g Instrumentation
CI Develo pment ToolsCI Develo pment Tools

DMI 2.0

SP SDK

Several CI develo pmentSeveral CI develo pment
tools are availabletools are available

Instrumentation
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zz Runs on Windows 95,Runs on Windows 95,
and Windows NTand Windows NT

zz Requires familiarityRequires familiarity
with MIF fileswith MIF files

zz Must know DMIMust know DMI
Specification 2.00Specification 2.00

zz Requires C/C++Requires C/C++
experienceexperience

��

Deliverin g InstrumentationDeliverin g Instrumentation
Workin g With DMI 2.0 SP SDKWorkin g With DMI 2.0 SP SDK

DMI 2.0

SP SDK

Other product and corporate names may be trademarks of Other product and corporate names may be trademarks of 
other companies and are used only for explanation and to other companies and are used only for explanation and to 
the owners’ benefit, without intent to infringe.the owners’ benefit, without intent to infringe.

Instrumentation
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zz SDK header filesSDK header files
and libraries:and libraries:
�� Error codes inError codes in

\include\dmi2err.h\include\dmi2err.h
�� DMI 2.0 API inDMI 2.0 API in

\include\dmi2com.h\include\dmi2com.h
�� Memory handling API inMemory handling API in

\include\dmi2mem.h\include\dmi2mem.h
�� Indication handling APIIndication handling API

in \include\clidmi.hin \include\clidmi.h

Find API info quickl yFind API info quickl y
usin g header filesusin g header files

DMI 2.0

SP SDK

Deliverin g InstrumentationDeliverin g Instrumentation
Workin g With DMI 2.0 SP SDKWorkin g With DMI 2.0 SP SDK

Instrumentation
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zz Start with WfMStart with WfM
standard groupsstandard groups

zz Add product-Add product-
specific groupsspecific groups

zz Use CompCheck toUse CompCheck to
validate your MIFvalidate your MIF

zz ChooseChoose
instrumentationinstrumentation
model (.EXE, .DLL,model (.EXE, .DLL,
device driver)device driver)

CI

WfMWfM
StandardStandard
GroupsGroups

and User-and User-
DefinedDefined

ExtensionsExtensions

CI Code

WfM Baseline MIF

User-Added Groups

Intel DMI 2.0 SDK

Deliverin g InstrumentationDeliverin g Instrumentation
Instrumentation GuidelinesInstrumentation Guidelines

Instrumentation
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zz Use SDK examplesUse SDK examples
as templatesas templates

zz Implement the 7Implement the 7
instrumentationinstrumentation
entry pointsentry points

zz Install the componentInstall the component
and register withand register with
DMI SPDMI SP

zz Use DCTS andUse DCTS and
Compcheck forCompcheck for
testingtesting

CI

WfMWfM
StandardStandard
GroupsGroups

and User-and User-
DefinedDefined

ExtensionsExtensions

CI Code

WfM Baseline MIF

User-Added Groups

Intel DMI 2.0 SDK

Deliverin g InstrumentationDeliverin g Instrumentation
Instrumentation GuidelinesInstrumentation Guidelines

Instrumentation
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  Start PathStart Path

   Name = "DUMMY   Name = "DUMMY
INSTRUMENTATION"INSTRUMENTATION"

   Win32 = Direct-   Win32 = Direct-
InterfaceInterface

End PathEnd Path

zz Select a symbolicSelect a symbolic
name for yourname for your
componentcomponent

zz Win32 =Win32 =
Means Windows 95Means Windows 95
and Windows NTand Windows NT
platformsplatforms

MIF DB

Deliverin g InstrumentationDeliverin g Instrumentation
Start with WfM standard grou psStart with WfM standard grou ps

Instrumentation
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  Start AttributeStart Attribute

  Name =  Name =
"Attribute_Name""Attribute_Name"

  ID = 1  ID = 1

  Value = *   Value = * "DUMMY"DUMMY
INSTRUMENTATION"INSTRUMENTATION"

End AttributeEnd Attribute

zz Add product-Add product-
specific groupsspecific groups
and attributesand attributes

zz “*”“*”  means the means the
attribute isattribute is
instrumentedinstrumented

MIF DB

Deliverin g InstrumentationDeliverin g Instrumentation
Extendin g Standard Grou psExtendin g Standard Grou ps

Instrumentation
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zz A stand-alone .EXEA stand-alone .EXE
module that canmodule that can
run as a servicerun as a service

DMI Service ProviderDMI Service Provider

CI

ComponentComponent
(HW/SW)(HW/SW)Operating SystemOperating System

.EXE

Deliverin g InstrumentationDeliverin g Instrumentation
Choose Instrumentation ModelChoose Instrumentation Model

Instrumentation
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zz A combination ofA combination of
.EXE and .DLLs to.EXE and .DLLs to
reduce memoryreduce memory
foot printfoot print

DMI Service ProviderDMI Service Provider

CI

.EXE.EXE

.DLL.DLL .DLL.DLL

ComponentComponent
(HW/SW)(HW/SW)Operating SystemOperating System

ComponentComponent
Interface (CI)Interface (CI)

Deliverin g InstrumentationDeliverin g Instrumentation
Choose Instrumentation ModelChoose Instrumentation Model

Instrumentation
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zz A combination ofA combination of
.EXE and device.EXE and device
driver for gettingdriver for getting
ring zero dataring zero data

DMI Service ProviderDMI Service Provider

CI

.EXE.EXE

Device DriverDevice Driver

ComponentComponent
(HW/SW)(HW/SW)Operating SystemOperating System

ComponentComponent
Interface (CI)Interface (CI)

InstrumentationInstrumentation
can becan be
implemented asimplemented as
EXEs, DLLs orEXEs, DLLs or
device driversdevice drivers

Deliverin g InstrumentationDeliverin g Instrumentation
Choose Instrumentation ModelChoose Instrumentation Model

Instrumentation
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zz CiGetAttribute()CiGetAttribute()
zz CiGetNextAttribute()CiGetNextAttribute()
zz CiSetAttribute()CiSetAttribute()
zz CiReserveAttribute()CiReserveAttribute()
zz CiReleaseAttribute()CiReleaseAttribute()
zz CiAddRow()CiAddRow()
zz CiDeleteRow()CiDeleteRow()

CI

You must implement all seven!You must implement all seven!

Deliverin g InstrumentationDeliverin g Instrumentation
Implement CI Entr y PointsImplement CI Entr y Points

Instrumentation



®®

*Third-party brands and names are the property of their respective owners*Third-party brands and names are the property of their respective owners

zz Create a new node addressCreate a new node address

zz Set node address and register with SPSet node address and register with SP

zz Check for installed componentsCheck for installed components

zz Find component ID using “exactMatch”Find component ID using “exactMatch”

zz  Install the component MIF Install the component MIF

zz Initialize the CI entry pointsInitialize the CI entry points

zz Fill group and attribute infoFill group and attribute info

zz Register component as Direct-InterfaceRegister component as Direct-Interface

Deliverin g InstrumentationDeliverin g Instrumentation
Implementation ChecklistImplementation Checklist

Instrumentation



®®

*Third-party brands and names are the property of their respective owners*Third-party brands and names are the property of their respective owners

zz Run CompCheck for DMIRun CompCheck for DMI
compliance checkingcompliance checking

zz Use DCTS2 toUse DCTS2 to
exercise/test yourexercise/test your
instrumentationinstrumentation

zz Test your CI code locallyTest your CI code locally
and remotelyand remotely

Test for interoperability andTest for interoperability and
compliance with WfM baseline.compliance with WfM baseline.

Deliverin g InstrumentationDeliverin g Instrumentation
Test the instrumentationTest the instrumentation
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Stage DemoStage Demo

zz Step throu gh the Multi-TimerStep throu gh the Multi-Timer
instrumentation code exam pleinstrumentation code exam ple

zz Run Multi-Timer instrumentationRun Multi-Timer instrumentation
on the mana ged nodeon the mana ged node

zz Use DCTS2 on the mana ging nodeUse DCTS2 on the mana ging node
to subscribe for, and receiveto subscribe for, and receive
events from the mana ged nodeevents from the mana ged node
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zz Intel DMI 2.0 SP SDKIntel DMI 2.0 SP SDK
UpdatesUpdates
�� www.intel.com/managedpcwww.intel.com/managedpc

zz Technical SupportTechnical Support
�� Newsgroups and FAQsNewsgroups and FAQs

in developer area ofin developer area of
www.intel.com/managedpcwww.intel.com/managedpc

�� developer_support@intel.comdeveloper_support@intel.com
�� support@dmtf.orgsupport@dmtf.org

zz DMI 2.0 Specification andDMI 2.0 Specification and
Other DMTF DocumentsOther DMTF Documents
�� WfM CD, www.dmtf.orgWfM CD, www.dmtf.org

WfM InstrumentationWfM Instrumentation
Information SourcesInformation Sources
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Summar ySummar y

zz DMI provides powerful mana geabilit yDMI provides powerful mana geabilit y
zz Three WfM develo pment toolsThree WfM develo pment tools

are availableare available
zz Save time b y usin g the SDK exam plesSave time b y usin g the SDK exam ples
zz Instrumentation can be im plementedInstrumentation can be im plemented

as EXEs, DLLs or device driversas EXEs, DLLs or device drivers
zz Instrumentation must im plementInstrumentation must im plement

the seven CI entr y pointsthe seven CI entr y points
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Call to ActionCall to Action

zz Develo p WfMDevelo p WfM
com pliantcom pliant
instrumentationinstrumentation
for your productsfor your products


