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Chapter 1

GeneralOverview

1.1 Intr oduction

JungoGo-HotSwap is a software infrastructurethat addsthe necessarysoftware
modulesrequiredto enableCompactPCIhot swapping,andprovidesthe tools and
developmentenvironmentto develophot swapawaredrivers.

Go-HotSwapcomplieswith PICMG 2.1R2.0requirementsfor CompactPCIGeneral
UseFull Hot SwapSoftware.

Go-HotSwapsupportsLinux, SolarisandWindows 2000/XP/Server2003,utilizing
thenativePlug-and-Playcapabilitiesof theseoperatingsystems.

Go-HotSwap software infrastructureconsistsof a low-level operatingsystem
extension,theHot SwapEngine,thatis responsiblefor thefollowing activities:

• Identifying theinsertion/removal of CompactPCIboards.

• Notifying thesystemservicesandtherelevantdriversof ahot swapevent.

• Notifying therelevantapplicationsof a hot swapevent.

Go-HotSwapincludesJungo’sWinDriver, adriverdevelopmenttool, asanintegrated
component.Thedriverdevelopmenttoolkit dramaticallysimplifiesthevery difficult
taskof developinga device driver from scratch.It providesa completesolutionfor
creatinghighperformancedrivers,which handleinterruptsandI/O at optimalrates.

8
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It is not obligatoryto usetheincludeddriverdevelopmenttoolkit in orderto generate
yourdriver’ssourcecode.Youcancreateyourdriverfrom scratch,andsimplyaddthe
Go-HotSwapAPI to yourdriver’ssourcecodeto makeit hotswapawareandto utilize
theGo-HotSwapservices.However, by usingthe includedtoolsyour development
time is considerablyreduced.

Go-HotSwapalsoincludestheConfigurationManager, agraphicaltool,whichenables
theGo-HotSwapengineto respondto hot swapevents.Theusercanconfigurethe
ConfigurationManagerin orderto executetasksuponhotswapeventssuchasrunning
abatchfile or starting/stoppingaservice,thusachieving hotswapcapabilitieswithout
modifying thedriver’s sourcecode. In addition,Go-HotSwapincludesa samplein
console-modethat hasthe samefunctionality asthe ConfigurationManager. The
sample,hs_activate, alsoenablesthe Go-HotSwapengineto respondto hot swap
events.

Go-HotSwap is an ideal solution for hardware vendors,as well as for system
integratorsandoperatingsystemvendors,aimingto provide hot swapcapabilitiesto
theenduser.

We recommend you periodically visit Jungo’s website at
http://www.jungo.com for the latestinformationon Go-HotSwapandother
developmenttoolsthatJungooffers.

1.2 Background

In orderto take advantageof thehot swapcapabilityof theCompactPCIhardware,a
substantialamountof additionalsoftwareis requiredat theoperatingsystemlevel.

Thesoftwareaspectof thehot swapprocessinvolves:

• Hot swapeventdetection

• Dynamicallocationandde-allocationof systemresources

• Configurationof newly insertedboards

• Notificationto relevantsubscribers

Normally, thesystemBIOS or theoperatingsystemassignsa memoryaddressspace,
anI/O addressspaceandIRQ to eachof theCompactPCIdeviceswhenthesystemis
poweredup.

http://www.jungo.com


10 1 GeneralOverview

But whena CompactPCIboardis inserted/removed when the systemis already
running,thesystemis requiredto detecttheeventandto dynamicallyreconfigurethe
memory, I/O addressspaceandIRQ.
Thisis theroleof thekernelhotswapmodules.Basically, thekernelhotswapmodules
arerequiredto detecttheeventof a CompactPCIcardbeinginserted/removed,andto
reconfigurethesystemresourcesaccordingly.
The kernelhot swap modulesarealsorequiredto inform the systemof the event
so that the systemand applicationsrunningare not damaged,and the event of
insertion/removal is transparentto thesystemuser.

While many hardwareproductsarealreadyelectricallyandmechanicallyhot swap
compatible,not all mass-market operatingsystemsfully supporthot swapping.
Windows 2000/XP/Server 2003operatingsystems,for example,do not recognize
insertion/removal of CompactPCIboards.
The absencefull hot swap supportin mass-market operatingsystemsis forcing
companiesto give up utilization of hot swap capabilities,purchaseproprietary
solutionsor developin-housesolutionsthatcomplywith theCompactPCIstandard.
Any chosenpaththecompanieschooseto take, is undesirabledueto theconsiderable
resourceconsumption.

Developingan in-househot swap softwaresolutionis not an easytask. It requires
developing low-level servicessuchasa hot swap systemdriver anda hot swap
service1.
Thesecomponentsinvolve hardwareabstraction,hardwareaccessand dynamic
resourceallocation.Thedevelopmentprocessinvolveslearningthe internalsof the
operatingsystem,learningnew toolsfor development/debuggingin thekernelmode
(suchasDDK andETK), writing thekernel-modemodulesthatdothebasichardware
accessanddynamicresourceallocation(hot swap systemdriver andservice),and
repetitionof theabovestepsfor eachoperatingsystemon which thecodeshouldrun.

Go-HotSwap provides a completeoff-the-shelf solution thus reducing the
time-to-market factor andenablingusersto focus on core technologiesinstead
of goingthroughall theeffort involvedin developingin-househot swapsoftware.

1SeeCompactPCIHot Swap SpecificationPICMG 2.1 R2.
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1.3 FeatureList

Go-HotSwaparchitecturefeaturesthefollowing advantages:

1.3.1 Multi Operating SystemSupport

Go-HotSwapsupportsSolaris,Linux andWindows2000/XP/Server2003.

Benefit: Go-HotSwapprovidesmaximumflexibility; theuseris not restrictedto only
oneoperatingsystem.

Example: By usingGo-HotSwaphardwarevendorscanhave softwaresupportfor a
multitudeof operatingsystems,thusextendingthemarket shareof their productand
complyingwith morecustomerrequirements.

1.3.2 Dri ver Ar chitecture

Go-HotSwapis not restrictedto driversthatarehot swapcompliant,suchasdrivers
that fully supporttheMicrosoft Windows 2000PnPsubsystemadditions,anddoes
not requirethedriver to bere-writtenin orderto benefitfrom hot swapcapabilities.

Benefit: Jungo’s solutionenableslegacy drivers,aswell ashot swap compliant
drivers,to utilize thehotswapmechanism.Thisprovidesfor comprehensivehotswap
support,andenablesquickerdeploymentof thehot swapsolution.

Example: Go-HotSwap enableshardwarevendorsto usea driver written for a
standardPCI devicewith CompactPCIhardwarewithouthaving to modify thedriver.

1.3.3 Dri ver DevelopmentTools

A completeand robust hot swap solutionshouldinclude the necessarytools to
build hot swapdevice driversfrom scratch.Jungoprovidesa completesolutionfor
customers,which not only includestheadditionalsoftwarelayersthatareneededto
supporthot swap,but alsoincludesWinDriver - a device driverdevelopmenttoolkit,
which dramaticallysimplifiesandautomatesthedriverdevelopmentprocess.

Benefit: Go-HotSwapincludestheWinDriver developmenttoolkit, which features
DriverWizard,agraphicalwizardthatguidestheuserthroughthecomplicatedtaskof
creatingadevicedriver.
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NOTE:
WinDriver is integratedinto theGo-HotSwappackage,therefore,whenyoureadthe
WinDriverdocumentation,all referencesto WinDri ver shouldbereadasreferences
to Go-HotSwap. For example,WinDriver User’s Guiderefersto thePCI_SCAN
utility, foundat \windri ver\util\pci_scan.exe.
A Go-HotSwapuserwill find thesameutility at \GoHotSwap\util\pci_scan.exe,
instead.

1.3.4 CrossOperating SystemCapability

Thedevelopeddevicedriversgeneratedwith theJungo’sdriverdevelopmenttoolsare
binarycompatiblebetweenWindows2000,XP andServer2003andaresourcecode
compatiblebetweenall theaboveoperatingsystems.

Benefit: major TTM (Time-to-Market) reducer. Thereis no needto repeatthe
developmentprocessover andover again,whenporting to otheroperatingsystems.
Justcompileandrun.

1.3.5 Hardware Compatibility

Go-HotSwapcanbe usedto develophot swap awaredriversfor any CompactPCI
device. Go-HotSwap supportsany CompactPCIsilicon/board/platform,thereby
enablingyou to useacombinationof any vendorscomponentsin thesystem.

1.3.6 Flexible Dri ver Models

A completehot swapsolutionshouldenabledevelopersto createeitheruser-modeor
kernel-modedevicedrivers.Go-HotSwapsupportsbothdrivermodels,i.e. user-mode
andkernel-mode.

Benefits: This enableshot swap awareuser-modedriversto be developedwhere
possible,reducingthelearningcurve for thedriverdeveloper.

1.3.7 Stability

A robusthotswapsolutionshouldbestableandfield-tested.Go-HotSwapis basedon
Jungohardwareaccesstechnologythathasbeenfield testedonthousandsof platforms
andhardwarecombinationsby JungoWinDriverandKernelDriverproductlines.
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1.3.8 TechnicalSupport

Jungooffersexcellenttechnicalsupportdirectly by Jungo’s R&D team- the same
expertsthatwrotethesoftware.During theevaluationperiod,Jungoprovides30days
of free technicalsupport.Uponpurchase,additionaltwo monthsof free technical
supportareprovided.Additional supportprogramscanbepurchasedseparately.

1.4 EvaluateGo-HotSwapBeforePurchasing

Evaluationversionsof Go-HotSwapfor all supportedoperatingsystemsareavailable
at theJungowebsiteathttp://www.jungo.com.

Jungoprovidesa fully featuredevaluationversionwith which you canactually
developyour hot swapcapabledriver, andpurchasethesoftwarewhensatisfiedwith
its functionality.

All evaluationversionsof Go-HotSwaparefully featured.Their functionality is not
lackingin any way. Thefollowing arethelimitationsof theevaluationversions:

• A messageappearson eachfirst useof Go-HotSwapsayingthatthis versionof
Go-HotSwapis for evaluationpurposesonly andcannotbedistributed.

• A dialogbox, with a messagestatingthatanevaluationversionis beingrun,
popsuponevery interactionwith thehardware.

• TheWindowsevaluationversionexpires30 daysfrom thedateof installation.

• In the Linux and Solarisversions,the Go-HotSwap Hot Swap Engine
(windrvr6)stopsworking after60 minutesandhasto bereloaded.

NOTE:
WhentheGo-HotSwapkernelstopsworking,you maynot receivea warning
messagenotifying you of this andyou maymistakenly think that thekernel
engineis malfunctioning.If your Go-HotSwapkernelstopsresponding,just
unloadit andthenreloadit again.It will thenwork for another60 minutes.

http://www.jungo.com


Chapter 2

Ar chitectural Overview

2.1 General

Go-HotSwapsoftwareis acombinationof four components:

• Hot Swap Engine - This componentservesasa generichotswapawaredriver
thatresidesin thekernel.TheHot SwapEnginecommunicatesdirectlywith the
hardware,aswell aswith thehardwarespecificdriver (directly, or throughthe
ConfigurationManager).Its centraltaskis to detecthot swapevents,identify
thehotswappedboard’srequiredresourcesand(optional)dynamicallyallocate
themor de-allocatethemuponremoval of theboard.

• Kernel-Mode MessagingMechanism - This componentis responsiblefor
establishingandmaintaininganupdatedlog of thehot swapeventsaccording
to thedatareceivedfrom theHot SwapEngine. It thentransfersthe relevant
messagesto thesubscribeddriversor applications.

• Dri ver Development Toolkit - This component,if you wish to useit, enables
quick andsimpledevelopmentof your driver’s hardwareaccesscode. The
driverdevelopmenttoolkit enablestheuserto easilyproducea userapplication
awareof hot swapevents.

NOTE:
It is not a requirementto useJungo’s driver developmenttools in orderto
developyourdriverhardwareaccesscode;any third partydriverdevelopment
kit canbeused.

14
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• Configuration Manager/hs_activate - This componentis an user-mode
applicationwhichactivatesandstopstheHot SwapEngineandenablestheHot
SwapEngineto respondto hotswapevents.Thehs_activate is aconsole-mode
applicationsuitablefor all supportedoperatingsystems,while theConfiguration
Manageris a graphicalimplementationof hs_activate, suitablefor Windows
only. The usercan configurethe ConfigurationManager/hs_activate in
order to executetasksupon hot swap eventssuchas running a batchfile
or starting/stoppinga service,thusachieving hot swap capabilitieswithout
modifying thedriver’ssourcecode.

Thefollowingdiagramillustratestwo possiblemethodsof workingwith Go-HotSwap:

Figure2.1: Go-HotSwap Architecture

In figure2.1, theConfigurationManager/hs_activate is responsiblefor activatingthe
Hot SwapEngine.
TheHot SwapEngineis thenresponsiblefor detectinghotswapeventsand(optional)
allocatingtheboards’requiredresources.TheHot SwapEnginenotifieseitherthe
WinDriver applicationor the ConfigurationManager/hs_activate abouthot swap
events.
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The ConfigurationManager/hs_activate is alsoresponsiblefor stoppingthe Hot
SwapEngine.
You canuseWinDriver to producethe userapplication,which includesautomatic
hot swap support. You have the option to usethe WinDriver wizard to generate
your driver’s hardwareaccesscode. During this process,you areasked to select
your driver’s options,one of which is Plug and Play notifications,anotheris
Power Managementnotifications.Selecttheseoptionsin orderto useWinDriver’s
applicationwith theHot SwapEngine.
Thealternative option is to usea differentapplication/servicevia theConfiguration
Manager/hs_activate, whichnotifies/starts/stopsthedriversor applicationsaccording
to theway theuserconfiguredtheConfigurationManager/hs_activate.
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2.2 The Hot SwapEngine

The Hot Swap Engineactsas a genericHot-Swap/Hot-PlugSystemDriver (as
describedin the Hot Swap SpecificationPICMG 2.1 R2.0). Its main task is to
detecthot swapeventsandidentify thehot swappedboard’s requiredresources.On
Windows platformsyou have theoptionto usetheHot SwapEngineto dynamically
allocatethe hot swappedboard’s resources(or de-allocatethemupon the board
removal).

2.2.1 DetectingHot SwapEvents

In orderto detectlive insertion/removal of CompactPCIdevicesfrom the bus, the
Hot SwapEnginecanuseoneof thefollowing methods:polling theCompactPCIbus
periodically, or polling theENUM# signal1.

Polling the CompactPCI Bus

Whenthe polling mechanismis activatedby WD_WatchPciStart(), the Hot
Swap Enginestartspolling the bus periodically. This is Go-HotSwap’s default
mechanismfor detectionof hot swap events,becauseit allows compliancewith all
CompactPCIsystemconfigurationsandboardtypes(including basicandfull hot
swapboards).
The Hot Swap SpecificationPICMG 2.1 R1.0allows the ENUM# signalto either
drive an interruptor be polled by the systemsoftwareat regular intervals. The
implementationandsupportof theENUM# signalrequiresplatformspecificsupport,
making the bus polling mechanisma betterchoiceasthe default mechanismfor
detectionof hot swap events. Moreover, this architectureallows Go-HotSwap to
enablehot swapwith boardsthatdo not implementtheENUM# signalatall.

After initiation, theHot SwapEnginescanstheCompactPCIbusto determinewhich
devicesareactuallypresent.To do this, the Hot Swap Engineaccessesthe PCI
ConfigurationSpaceandreadstheVendor ID registerin eachoneof thepossible32
CompactPCIslotson eachof theCompactPCIbuses.Thebusreportsanattemptto
readtheVendorID of non-existentdevicesby returningavalueof all 1’s.
Whena boardis found,theHot SwapEngineretrievesadditionalinformation,such
as:

1A signal provided by CompactPCIfull hot swap boardsand by hot swap friendly/ready
CompactPCIsilicon, in order to notify the systemhost that a boardwas either freshly inserted
or is about to be extracted.
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1. Theboard’sdevice ID.

2. Whetherthe boardis hot swap compatibleor not (basichot swap or full hot
swap). If it is, theHot SwapEnginecontinuesto check:

(a) Whetherthestatusof theHandleSwitch(activatedby the lower ejector
handle)is closedor open,by queryingtheHot SwapControlandStatus
bits INS andEXT. Any alternationsto the handlestatusdetectedin
thenext polling cycle will beusedto determinewhetherthe boardwas
inserted(HandleSwitch closed),or whetherit is aboutto be removed
(HandleSwitchopen).

(b) Whethertheboardis a PCI busmaster. A PCI busmasteris a peripheral
boardcontainingabridgethatconnectstheparentbusonwhich it resides,
to a child busresidingbeyondtheboard,capableof carryingadditional
boards.TheHot SwapEnginechecksthis by accessingtheClass Code
registerin thePCI configurationspaceof theboard.If theboardis a PCI
busmaster, theHot SwapEnginelocatesthebusesanddevicesresiding
beyondthatbridgeandaddsthemto thescanlist. Thesamescanscheme
is appliedto achild busaswell.

(c) Whetherthe boardis a multifunction device, by queryingthe Header
Type registerin thePCI ConfigurationSpaceof theboard.If it is, theHot
SwapEnginequeriesall theboard’s functionsandaddsthemto thescan
list.

At the endof this processtheHot Swap Engineconstructsa list of existing buses,
boardsandfunctions.

At thenext polling cycle theHot SwapEnginewill poll the listedbuses,boardsand
functions,alongwith thePCI buses,updatingthescanlist accordingto changesthat
resultfrom insertion/extractionof boards,into or out of thesystem.

Fromthis point onward,thePCI busesarepolledconstantlyat regularintervals,thus
updatingandconstructinga new scanlist whenevera changeis made.

Onceanew scanlist hasbeenconstructed,theenginecomparesthenew list to theold
one. It sendsa messageconcerningany modificationit detectedto thekernel-mode
MessagingMechanism,from whereit canbe extractedby the relevant processes
(user-modeapplicationsor devicedrivers).
TheHot SwapEnginewill detectoneof thefollowing modifications:

• The ejector handle of an existing board has beenopened- theHot Swap
Enginesendsa messageassertingthat the boardis aboutto beremovedand
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addsthisdatato its database.However, theenginedoesnotallocatethisboard’s
resourcesto a newly insertedboarduntil it hasbeenphysicallyremovedfrom
thechassis.

• An existing board has beenphysically extracted fr om the chassis- The
Hot SwapEnginesendsa messageto thekernel-modeMessagingMechanism,
assertingthat theboardhasbeenremoved,andaddsthis datato its database.
The messageis sentwhetherthis boardwasextractedafter all subscribed
applicationsanddrivershadterminatedtheir accessto the extractedboard,
or before(surpriseextraction). The Hot Swap Enginealsofreesthe board’s
resourcesto bereallocatedwhena new boardis insertedinto thechassis.

• A new board has beeninserted - If thisboardwasfoundto bewith hotswap
abilities,but its ejectorhandleis still open,no resourcesareallocatedto it. If
the ejectorhandleof a hot swap awareboardis closed,the engineallocates
its requiredresources(seebelow) andsendsthe appropriatemessageto the
kernel-modeMessagingMechanism,includingthevendor/deviceID, bus,slot
andfunction.

Monitoring the ENUM# signal

Go-HotSwap enablesyou to hook into the ENUM# signal in order to detecthot
swapevents.In this caseyou shouldnot activatethepolling mechanism,but instead
instructyour applicationto listen to theENUM# interruptin orderto detectthehot
swapevents.Listeningto theENUM# interruptis donewith WinDriver’s interrupt
handlingAPI. Pleasereferto theWinDriveruser’sguidefor detailedinformation.

2.2.2 Allocating Required Resources(Enumeration)

NOTE:
Theresourceallocationis performedby theHot SwapEngineunlessyou specify
to use the operatingsystem’s Plug and Play Managerfor this purpose. In
WD_WatchPciStart [A.1.3] the dwOptions field canbe changedto specify
thattheoperatingsystemis responsiblefor resourceallocation.

In non-hotswapsystems,enumerationonly takesplaceasthesystemboots.
TheGo-HotSwapsoftwareenablesliveenumerationundera runningsystem.Whena
hotswapboardis insertedinto thesystem,theHot SwapEngineperformstheprocess
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of DynamicConfiguration,wherebyit allocatessystemresourcesto theboard2 while
thesystemis running.

Whenusingthe polling method,the Hot Swap Engineautomaticallyallocates(or
de-allocates)the requiredresources.Whenusingthe ENUM# signalto detecthot
swap events,the Go-HotSwap functionWD_HsEventSend() shouldbe called
in order to allocate(or de-allocate)the requiredresources.Pleaserefer to the
Go-HotSwapFunctionReferencefor moreinformationregardingthis function.

Theallocatedsystemresourcesaresomeor all of thefollowing:

I/O, Memory and PrefetchableMemory

Theresourceallocationprocessdiffers in thecaseof a simpleboardanda PCI Bus
Master.

a. Allocating I/O, MemoryandPrefetchableMemoryfor a simpleboard

Whena simpleboardis insertedinto oneof the slots,the Hot Swap Engine
first queriesits requiredresourcesby accessingthe PCI configurationspace
registers.TheHot SwapEnginequeriesall 6 BARs(BaseAddressRegisters)of
theboard,andidentifiestherequiredresourcesof eachBAR. Theseresources
couldbeI/O, memoryandprefetchablememory. It thenallocatestheboard’s
requiredresourcesaccordingly.

b. Allocating I/O, MemoryandPrefetchableMemoryfor a PCI busmaster

Whena PCI busmasteris insertedinto oneof theslots,resourcesshouldbe
allocatedfor thePCI busmasteritself, aswell asfor thechild busandfor any
boardresidingon thechild busbeyondthebridge.Again,theseresourcescould
beI/O, MemoryandPrefetchableMemory. TheHot SwapEnginefirst queries
the2 BARs of thePCI busmasterandidentifiestheresourcesrequiredby each
BAR; it thenallocatesthe board’s requiredresourcesaccordingly. The Hot
SwapEnginealsoallocatesresourcesto thechild bus,accordingto apredefined
algorithm. TheHot SwapEnginethenscansthechild bus to determinewhat
resourcesareto be allocatedfor any boardlocatedon the child bus. At this
stage,theenginealsosetsarangeof bus/slotnumbersavailableat thechild bus.

Interrupts

Whenthe Hot Swap Enginedetectsa boardthat requiresinterrupts,it assignsthe
interruptsasfollows:

2seePICMG Hot Swap Specification2.1 R2.0.
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1. Onx86machines,if theboardis insertedinto aslot thatis listedontheinterrupt
routingtablelocatedin theBIOS,theenginefindstheappropriateregisterin the
APIC (AdvancedProgrammableInterruptController)andwritesthe interrupt
numberto theboard.

2. On PPCmachines,or if theboardis insertedinto a slot that is not listed in the
interruptrouting table,theenginerecursively calculatesthe interruptline and
thenfindstheappropriateregisterin theAPIC andwritestheinterruptnumber
to theboard.

Command Register

In order to accessthe board,the enginesetsthe Command register in the PCI
configurationspaceto a predefinedvalue,asdefinedin thePCI specificationR2.2.

Whentheallocationprocessis complete,therelevantdrivers/applicationsarenotified
by the Hot Swap Engineof the boards’/devices’ newly allocatedresources.This
messageis eithertransferreddirectly to thedriver(if ahotswapawaredriverhadbeen
developed),or via theGo-HotSwapConfigurationManager(if a legacy PCI driver
hadbeenusedwithoutany drivercodeprogrammingor modifications).
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2.3 Kernel-ModeMessagingMechanism

Any applicationor driver thatneedsto benotifiedupona hot swap event,detected
by theHot SwapEngine,registersitself to thekernel-modeMessagingMechanism.
The registrationprocessalsoincludesthe setof event criteria that arerelevant to
this applicationor device. For example,anapplicationcanberegisteredto receive
notificationswhenevera CompactPCIboardwith a vendorID of 0x1234is removed.
Eachregistrationcall createsa separatelinkedlist of events.

As of this point, every hot swap event that occursandmeetsthe predefinedsetof
criteria,is addedto thelinkedlist andsentto therelevantsubscriber.

After receiving anotification,thesubscriberretrievesadditionalinformationfrom the
linked list thatwasnot includedin theoriginal notification. In theexampleabove,
aftertheapplicationreceivedanotificationthataCompactPCIboardwith avendorID
of 0x1234hasbeenremoved,it retrievesadditionalinformationregardingits device
ID andphysicallocation.
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2.4 Dri ver DevelopmentToolkit

Jungooffers two typesof driver developmenttools that canbe usedin order to
simplify thedifficult taskof developingadevicedriver:

• WinDriver

• KernelDriver

WinDriver is a toolkit for developingmonolithicdevicedriversandKernelDriver is a
toolkit for developingstandardoperatingsysteminternaldriversthatrequirehardware
accessandthatmustcommunicatewith theoperatingsystemor mustbeimplemented
in thekernel.
In mostcasesa monolithic device driver is required(i.e. a driver that drivesa
hardwareby directly accessingthehardware). This is why WinDriver is an integral
partof theGo-HotSwappackage.

KernelDriver is notanintegralpartof theGo-HotSwappackagebut asaGo-HotSwap
useryouareentitledto receiveJungo’sKernelDrivertoolkit. If needed,pleasecontact
JungoandKernelDriverwill beprovidedto you immediately.

WinDriver providesa hardware-accessAPI that is availableto any application.The
WinDriver API enablesthe applicationto accessthe CompactPCIcard’s registers,
memoryranges,I/O rangesandhandleinterrupts,via WinDriver’s kernelmodule.
Thekernelmoduleis a genericdevicedriver thatcanaccessany device,asinstructed
by theWinDriverAPI. WhendevelopingahotswapawaredriverusingtheWinDriver
toolkit, WinDriver’skernelmoduleincludestheHot SwapEngine.

WinDriver featurestheDriverWizard,a GUI-baseddiagnosticsanddrivergeneration
tool environment,which canautomaticallygeneratethedrivercodethatis specificto
the particularhardware. AnotherWinDriver featureincludedis theKernelPlugIn,
which enablesperformancecritical partsof theuser-modecodeto run in thekernel
mode,therebyachieving optimalperformance,limited only by systemcapabilities.

WhenusingtheWinDriverwizardto generateyourdriver’shardwareaccesscode,you
areaskedto selectyour driver’soptions,oneof which is PlugandPlaynotifications,
anotheris Power Managementnotifications.Selecttheseoptionsin orderto createa
hot swapawareapplication.UsetheConfigurationManager/hs_activate to start/stop
the Hot Swap Engine,which will thennotify the WinDriver applicationabouthot
swapevents.
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NOTE:
WinDriver is integratedinto the Go-HotSwap package;thereforewhen you
readthe WinDriver documentation,all referencesto the WinDri ver directory
should be read as referencesto the Go-HotSwap directory. For example
- the WinDriver user’s guide refers to the PCI_SCAN utility, which is
found underwindri ver\util\pci_scan.exe; insteadthe utility is found under
GoHotSwap\util\pci_scan.exe.

As mentionedbefore,it is not a requirementto usethe includeddriver development
tools in orderto utilize theGo-HotSwapinfrastructure,but by usingWinDriver you
will gainthefollowing advantages:

• Easy Development - WinDriver enablesprogrammersto create
PCI/ISA/EISA/ISAPnP/PCMCIA/USBbaseddevice driversin anextremely
short time. WinDriver allows you to createyour driver in user mode, in a
familiar environment- usingMSDEV, VisualC/C++,Borland,Delphi, Visual
Basicor any otherWin32 compiler. WinDriver eliminatestheneedfor you to
befamiliar with operatingsysteminternals,kernelprogramming,theDDK or
haveany devicedriverknowledge.

• Multi OS Support - Thedriver createdwith WinDriver will run on Windows
98/Me/NT/2000/XP/Server 2003/CE,Linux, Solarisand VxWorks. The
significanceof it is that you write the codeonceandrun on any of these
platforms.

• CrossOS capabilities - Thecodegeneratedwith WinDriverwill runonall the
supportedoperatingsystemswithoutany modifications.

• Friendly Wizards - TheDriverWizard(included)is a Graphicaldiagnostics
tool that letsyou write to, andreadfrom thehardware,beforewriting a single
line of code. With a few clicks of the mouse,the hardwareis diagnosed-
memoryrangesare read,registersare toggledand interruptsarechecked.
Oncethedevice is operatingto your satisfaction,theDriverWizardcreatesthe
skeletaldriver sourcecode,giving accessfunctionsto all of the resourceson
thehardware.

• Kernel-Mode Performance- WinDriver’sAPI is optimizedfor performance.
For driversthatneedkernel-modeperformance,WinDriver offers theKernel
PlugIn. This powerful featureenablesyou to createanddebug your codein
usermode,andrun theperformancecritical partsof your code,(suchasthe
interrupthandler, or accessto I/O mappedmemoryranges),in kernelmode,
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therebyachieving kernel-modeperformance(zeroperformancedegradation).
This uniquefeatureallows the developerto run the user-modecodein the
operatingsystemkernelwithout having to learnhow thekernelworks. When
working on Windows CE, thereis no needto usetheKernelPlugInsinceCE
hasno separationbetweenusermodeandkernelmode,thusenablingyou to
easilyachieveoptimalperformancefrom theuser-modecode.

WinDriveruser’sguideis includedin this package,andwe recommendthatyou refer
to it whendevelopingyourdriver.
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2.5 Configuration Manager/hs_activate

The Configuration Manager andhs_activate areuser-modeapplications,which
enablethe Go-HotSwapengineto respondto hot swap events. The hs_activate is
a console-modeapplicationsuitablefor all supportedoperatingsystems,while the
ConfigurationManageris a graphicalimplementationof hs_activate, suitablefor
Windowsonly.

Whendevelopinga hot swapawaredriver (usingWinDriveror any othertoolkit), the
engineis ableto interfacedirectly with thedriver within thekernelmode.However,
Go-HotSwapenablesyou to usetheConfigurationManager/hs_activateto initiate the
engineandinterfacewith theuserto receive furtherinstructions.

The ConfigurationManager/hs_activatecanbe pre-configuredto do any of the
following upon insertionor extraction of a board: start/stopa PCI driver or a
serviceor run any user-modeapplicationor script. Theseinstructionsarekeptin the
ConfigurationManager’sdatabase,asa configurationfile.

Figure2.2: ConfigurationManager- Device ConfigurationScreen

TheConfigurationManageris not neededwhenever a CompactPCIhot swapaware
driver is developedwith theWinDriverAPI, otherthanfor activatingandstoppingthe
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Hot Swapengine.In this case,theHot SwapEnginedatais transferreddirectly to the
newly developedCompactPCIdriver.
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2.6 TechnicalOverview Summary

The combinationof thesefour componentsenablesGo-HotSwap to addhot swap
capabilitiesfor CompactPCIhardwareto all majoroperatingsystems,andwith any
availablesystemboard.

Go-HotSwapenablesusersto immediatelyaddhot swapcapabilitiesto their existing
PCI driversor to easilydevelophot swapawaredriversfrom scratch.Theresulting
codewill compileandrun onall supportedoperatingsystems.

Go-HotSwapalsotransparentlysupportsany CompactPCIhardware,i.e. basicor full
hot swap,aswell assilicon friendly andready.



Chapter 3

Installation andSetup

3.1 Recommendationsfor Windowsand Linux

In theCompactPCIsystemthedevicesareattachedanddetacheddynamicallyfrom
thesystem.ThereforethePCI devicestree,comprisedof bridgesandchild devices,
shouldbeconfigureddynamically. Thedynamicconfigurationincludesin particular
allocationof I/O andmemoryresources.

The bridgeis configured(asopen) once,eitherat boot time or whena device is
attachedat a later stage. If at boot time thereare deviceswith I/O or memory
attachedto a child bus behindthe bridge,the bridgeis configuredasopenat this
stage.Otherwise,thebridgeis configuredasclosedandwill bereconfiguredasopen,
only whena device with I/O or memoryis attachedto thechild bus. Thebridgeis
configuredto accommodatetheresourcesof its child devices.

Therefore it is recommendedto attach all child devicesbefore boot time, so
that the bridge’s configuration will include sufficient resourcesfor all the
attached devices.

If only partof the devicesareattachedat the time of the bridgeconfiguration,the
allocatedresourcesmaynot besufficient for additionaldevices.This mayresultin a
casewhereadeviceis attachedandtheoperatingsystemcannotassigntheappropriate
resourcesfor this device.

29



30 3 InstallationandSetup

3.2 SystemRequirements

For Windows Platforms

• An x86processor

• Any 32-bit developmentenvironmentsupportingC (not requiredif working
only with theConfigurationManager)

For Linux

• Linux 2.6

• An x86processor

• A GCCcompilerfor WinDriver installation

NOTE:
TheGCCcompilermustbethesameversionastherunningkernel.

• Any 32-bit developmentenvironmentsupportingC (suchasGCC) for user
mode

• On yourdevelopmentPC:glibc2.3.x

For Solaris

NOTE:
OnSolaris,Go-HotSwap/WinDriverrelieson SystemConfigurationAdministration
support.Hot-swapis supportedonly for slotsthatarevisible to thecfgadm system
utility.

• Solaris8.0/ 9.0(for Solaris8 it is recommendedto useupdate3 or higher)

• 64-bit or 32-bit kernelon SPARC platform
or
32-bit kernelon x86platform

• Any 32-bit developmentenvironmentsupportingC (suchasGCC).
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• You shouldmakesurethatyouhave thefollowing softwareinstalled:
Solarisdrivers:

– pcihp - PCI nexushotplugsupport

– hpcsvc- hot-plugcontrollerservices

– sc- SystemManagementControllerDriver

– hsc- HotswapControllermodule

Applicationsmay accessthe systemhotplugservicesthroughthe interfaces
provided by libdevice.so.1. Once the systemhotplug servicesand the
libdevice.so.1library areproperly installed,you shouldbe able to obtain
a list of CompactPCIslotsby runningcfgadm.

A sampleoutputfrom acorrectlyinstalledsystem:

$> cfgadm
Ap_Id Type Receptacle Occupant Condition
pci1:hsc0_slot2 unknown connected unconfigured unknown
pci1:hsc0_slot3 bridge/fhs connected configured ok
pci1:hsc0_slot4 unknown connected unconfigured unknown
pci1:hsc0_slot5 unknown connected unconfigured unknown
pci1:hsc0_slot6 unknown connected unconfigured unknown
pci1:hsc0_slot7 unknown connected unconfigured unknown
pci1:hsc0_slot8 unknown connected unconfigured unknown

NOTE:
Whenhot-removing a device, it is requiredto issuean unconfigure
commandbeforephysicallyremoving thedevice,e.g.:

$> cfgadm -c unconfigure pci1:hsc0_slot3

Thereis no needto issueany commandwhenhot-insertinga device.

3.3 Go-HotSwapInstallation Instructions

TheGo-HotSwapCD containsGo-HotSwapversionsfor all thedifferentoperating
systems.TheCD’s root directorycontainstheWindowsversion.Theinstallationfor
theWindowsversionautomaticallystartswhenyou inserttheCD into yourCD drive.
Theotherversionsof Go-HotSwaparelocatedin thesub-directoriesaccordingto the
operatingsystemi.e. \Solaris.
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3.3.1 Installation Instructions for Windows

This section refers to Go-HotSwap installation on Windows 2000, XP and Server
2003

NOTE:
Youmusthaveadministrativeprivilegesin orderto installGo-HotSwaponWindows
platforms.

1. InserttheGo-HotSwapCD into theCD drive. (WheninstallingGo-HotSwap
by downloadingit from Jungo’s web site, double-clickthe downloaded
Go-HotSwapfile (HSxxx.exe) in yourdownloaddirectory, andgo to Step3)

2. Wait a few secondsuntil the installationprogramautomaticallystarts. If for
somereasonit doesnot startautomatically, double-clickthe file HSxxx.exe
(wherexxx is theversionnumber)andclick theInstall Go-HotSwapbutton.

3. Readthelicensetext carefully, andclick Yesif you acceptits terms.

4. Choosethedestinationlocationin which to install Go-HotSwap.

5. In theSetup Type screen,chooseoneof thefollowing:

• Typical - to install all Go-HotSwapmodules(genericGo-HotSwaptoolkit
+ specificchipsetAPIs).

• Minimal - to install only thegenericGo-HotSwaptoolkit.

• Custom- to choosewhich modulesof the Go-HotSwap to install; you
maychoosewhich APIs will beinstalled.

We recommendthatyouchooseTypical installation.

6. You will bepromptedto rebootyourcomputer.

The following stepsare for registered usersonly:

In orderto registeryour copy of Go-HotSwap with the licenseyou received from
Jungo,follow thestepsbelow:

1. ActivatetheGo-HotSwapConfigurationManagerby clicking
Start | Programs | Go HotSwap | Go-HotSwap Configuration Manager.
OR
ActivatetheWinDriverwizardGUI by clicking
Start | Programs | Go HotSwap | Wizard.
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2. Selectthe Register Go-HotSwap option from the File menuandinsert the
licensestringyou receivedfrom Jungo.Click theActivate Licensebutton.

3. To activatethesourcecodeyou developedduringtheevaluationperiod,please
referto WD_License functionreference.

Callingtheappropriatefunctionwith thelicensestringyoureceivedfrom Jungo
convertsyourexisting samplesfrom evaluation-onlyto registered.

The installation processinstalls the following:

• Thekernel-modeelementof theGo-HotSwapEngine

– windr vr6.sys, in \WINNT\system32\drivers.

• Go-HotSwapAPI andtheWinDriverAPI

– \GoHotSwap\include\windrvr.h

• Sampleapplicationsthat demonstratethe use of the Go-HotSwap API
(user-mode- sourcecodeincluded)

– \GoHotSwap\hotswap\hs_detect

– \GoHotSwap\hotswap\hs_activate

– \GoHotSwap\hotswap\hs_reenum

– \GoHotSwap\samples\...- includesthefollowing samples:BASIC_IO,
INT_IO, PCI_DIAG,PCI_DUMP, PCI_SCAN,PCI_DMA, WDDEBUG,
WDREG, ISAPNP_SCAN,SPEAKER,SPEAKER_GUI,CMOS and
SHARED

• Utilities

– \GoHotSwap\hotswap\hs_extender.exe

– \GoHotSwap\wizard\wdwizard.exe

– \GoHotSwap\kerplug\... includesKernelPlugIn

– \GoHotSwap\util\... - includesthefollowing utilities: ISAPNP_SCAN,
PCI_DIAG, PCI_DUMP, PCI_SCAN,WDREG, WDDEBUG and
WDDEBUG_GUI

• Documentation
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– GoHotSwap\Docs\...

• Enhancedsupportfor specificPCI chip-sets

– GoHotSwap\altera

– GoHotSwap\amcc

– GoHotSwap\marvell

– GoHotSwap\plx

– GoHotSwap\quicklogic

– GoHotSwap\xilinx

3.3.2 Installation Instructions for Linux

Preparing the Systemfor Installation

In Linux, kernelmodulesmustbecompiledwith thesameheaderfiles thatthekernel
itself wascompiledwith. SinceGo-HotSwapinstallsthekernelmodulewindr vr6.ko,
it mustbecompiledwith theheaderfiles of theLinux kernelduring the installation
process.Therefore,beforeyou install Go-HotSwapfor Linux, verify that theLinux
sourcecodeandthefile versions.hareinstalledon yourmachine:

Install linux kernel source code

• If you have yet to install Linux, pleasechooseCustom installationwhen
performingtheinstallationandthenchooseto install thesourcecode.

• If Linux is alreadyinstalledon themachine,youmustcheckto seeif theLinux
sourcecodewasinstalled.You cando this by looking for linux in the /usr/src
directory. If the sourcecodeis not installed,you caneitherreinstallLinux
with thesourcecode,asdescribedabove,or you caninstall thesourcecodeby
following thesesteps:

1. Login assuperuser.

2. Type:
/$ rpm -i /<source location>/ <Linux
distributor>/RPMS/kernel-source-<version number>
(For example: to install the sourcecodefrom the Linux installation
CD-ROM, for RedHat7.1,type:
/$ rpm -i /mnt/cdrom/RedHat/RPMS/



Go-HotSwap v7.02 User’s Guide 35

kernel-source-2.6.2.-2.i386rpm)

TIP
If you do not have anRPM with thesourcecode,you maydownloadit
from: http://rpmfind.net/linux/RPM/.

Install version.h

• Thefile version.h is createdwhenyou first compiletheLinux kernelsource
code.Somedistributionsprovidea compiledkernelwithout thefile version.h.
Look under/usr/src/linux/include/linux/ to seeif you have this file. If you do
not,pleasefollow thesesteps:

1. Type:
/$ make xconfig

2. Save theconfigurationby choosingSave and Exit .

3. Type:
/$ make dep.

Beforeproceedingwith the installation,you mustalsomake surethat you have a
linux symboliclink. If youdo not,pleasecreateoneby typing:
/usr/src$ ln -s <target kernel>/ linux
(For example:for Linux 2.6kerneltype:
/usr/src$ ln -s linux-2.6/ linux)

Installation

1. Insertyour CD into your Linux machineCD driveor copy thedownloadedfile
to yourpreferreddirectory.

2. Changedirectoryto yourpreferredinstallationdirectory(your homedirectory,
for example):
/$ cd ~

3. Extractthefile HSxxxLN.tgz (wherexxx is theversionnumber):
~$ tar xvzf /<file location>/HSxxxLN.tgz
For example:

• Froma CD:
~$ tar xvzf /mnt/cdrom/LINUX/HSxxxLN.tgz

• Froma downloadedfile:
~$ tar xvzf /home/username/HSxxxLN.tgz

http://rpmfind.net/linux/RPM/
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4. Changedirectoryto Go-HotSwap.

5. Install Go-HotSwapfor Linux:

(a) ~/GoHotSwap/redist$ ./configure

NOTE:
The configure script createsa makefile basedon your specific
running kernel. You may run the configure script based
on anotherkernel sourceyou have installed, by adding a flag
--with-kernel-source=<path> to the configurescript. The
<path>is thefull pathto thekernelsourcedirectory. Thedefault kernel
sourcedirectoryis /usr/src/linux.

(b) ~/GoHotSwap/redist$ make

(c) Becomesuperuser:
~/GoHotSwap/redist$ su

(d) Install thedriver:
~/GoHotSwap/redist# make install

Thefollowing threestepsareoptional:

6. Createasymboliclink sothatyou caneasilylaunchtheDriverWizardGUI
~/GoHotSwap$ ln -s
<full path to GoHotSwap>/GoHotSwap/wizard/wdwizard/
usr/bin/wdwizard

7. Changethereadandexecutepermissionson thefile wdwizard sothatordinary
userscanaccessthisprogram.

8. Changetheuserandgroupidsandgiveread/writepermissionsto thedevicefile
/dev/windr vr6 dependingon how you wish to allow usersto accesshardware
throughthedevice.

The following stepsare for registered usersonly

In order to registeryour copy of GoHotSwap with the licenseyou received from
Jungo,follow thestepsbelow:

1. ActivatetheDriverWizardGUI:
~/GoHotSwap/wizard$ ./wdwizard



Go-HotSwap v7.02 User’s Guide 37

2. Selectthe Register Go-HotSwap option from the File menuandinsert the
licensestringyou receivedfrom Jungo.

3. Click theActivate Licensebutton.

4. To registersourcecodeyoudevelopedduringtheevaluationperiod,pleaserefer
to WD_License functionreference.

Restricting Hardware Accesson Linux

CAUTION:
Since /dev/windr vr6 gives direct hardware accessto userprograms,it may
compromisekernelstability on multi-userLinux systems.Pleaserestrictaccessto
theDriverWizardandthedevicefile /dev/windr vr6 to trustedusers.

For securityreasonsthe Go-HotSwap installationscript doesnot automatically
perform the stepsof changingthe permissionson /dev/windr vr6 and the
DriverWizardexecutable(wdwizard).

The Installed Components

This processinstalls the Go-HotSwap package,which includesthe following
components:

• windrvr6 - TheGo-HotSwapkernel-modeelement(in /kernel/drv/ )

• windrvr.h - Go-HotSwapandWinDriverAPI (in GoHotSwap/include/)

• Go-HotSwapsamples(user-modesourcecodeincluded):

– /GoHotSwap/hotswap/hs_detect

– /GoHotSwap/hotswap/hs_activate

– /GoHotSwap/hotswap/hs_reenum

– /GoHotSwap/samples/...- includesthefollowing samples:BASIC_IO,
INT_IO, PCI_DIAG,PCI_DUMP, PCI_SCAN,PCI_DMA, WDDEBUG,
WDREG, ISAPNP_SCAN,SPEAKER,SPEAKER_GUI,CMOS and
SHARED

• Utilities

– /GoHotSwap/wizard/wdwizard.exe
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– /GoHotSwap/kerplug/...

– /GoHotSwap/util/... - includesthefollowing utilities: ISAPNP_SCAN,
PCI_DIAG, PCI_DUMP, PCI_SCAN,WDREG, WDDEBUG and
WDDEBUG_GUI

• Documentation

– GoHotSwap/Docs

• Enhancedsupportfor specificPCI chip-sets

– GoHotSwap/altera

– GoHotSwap/amcc

– GoHotSwap/marvell

– GoHotSwap/plx

– GoHotSwap/quicklogic

– GoHotSwap/xilinx

3.3.3 Installation Instructions for Solaris

SinceGo-HotSwap installationinstalls the kernelmodulewindr vr6, it shouldbe
installedby thesystemadministratorloggedin asroot,or with root privileges.

1. InsertyourCD into yourSolarismachineCD driveor copy thedownloadedfile
to yourpreferreddirectory.

2. Changethe directory to your preferredinstallationdirectory (your home
directory, for example):
/# cd ~

3. Accordingto yourSolarisplatform:

• HSxxxSLS32.tgz(for SPARC 32-bit)

• HSxxxSLS64.tgz(for SPARC 64-bit)

• HSxxxSL.tgz (for x8632-bit)

Copy thefile to thecurrentdirectory(xxx is theversionnumber):
~# cp /home/username /HSxxxSL.tgz /
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4. Extractthefile:
~# gunzip -c HSxxxSL.tgz | tar -xvf HSxxxSL.tar

5. Changedirectoryto Go-HotSwap.

6. InstallGo-HotSwapfor Solaris:
The installationrequiresyou to determineon which PCI cardyou will be
working, by definingthe device’s VendorID andDevice ID (hexadecimal
values).Therearetwo differentwaysto do this andinstall thedriver:

• Modify the installationfile beforeperformingthe installationandthen
installGo-HotSwap:

(a) Openthefile install_windr vr for editing.
In caseof asinglePCIdevice,modify theDEFAULT_VENDOR_ID
andDEFAULT_DEVICE_ID existing variablesto your PCI card’s
identificationvalues.
In caseof multiple PCI devices, issuethe add_drv command
with the list of PCI devices,by modifying theadd_drv line in the
script. For example,for two PCI devices,PLX 9080andPLX 9054,
with vendor/device IDs 10b5/401(PLX 9080)and10b5/1860(PLX
9054),changetheadd_drv commandto:
# /usr/sbin/add_drv -v -m "* 0666 root sys"
-i "pci10b5,401 pci10b5,1860" windrvr6

(b) InstallGo-HotSwap:
~/GoHotSwap# ./install_windrvr

• UsetheCommandLine to changeyour device’s identificationvaluesand
install thedriver in onestep,by typing:
~/GoHotSwap# VENDOR_ID=XXXX DEVICE_ID=XXXX
./install_windrvr

7. Install the libgcc package, available for download from
http://www.sunfreeware.com/.

8. Add anenvironmentvariable:

• For SPARC 32-bit andx86 platforms:
LD_LIBRARY_PATH=/usr/local/bin

• For SPARC 64-bit platforms:
LD_LIBRARY_PATH=/usr/local/lib:/usr/local/lib/sparcv9

The following thr eestepsare optional:

http://www.sunfreeware.com/
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9. Createasymboliclink sothatyou caneasilylaunchtheDriverWizardGUI:
~/GoHotSwap# ln -s ~/GoHotSwap/wizard/wdwizard
/usr/bin/wdwizard

10. Changethereadandexecutepermissionson thefile wdwizard sothatordinary
userscanaccessthisprogram.

11. Changetheuserandgroupidsandgiveread/writepermissionsto thedevicefile
/dev/windr vr6 dependingon how you wish to allow usersto accesshardware
throughthedevice.

The following stepsare for registered usersonly
In orderto registeryourcopy of Go-HotSwapwith thelicenseyouhavereceivedfrom
Jungo,pleasefollow thesesteps:

• ActivatetheDriverWizardGUI:
~/GoHotSwap/wizard$ ./wdwizard

• Selectthe Register Go-HotSwap option from the File menuandinsert the
licensestringyou receivedfrom Jungo.

• Click theActivate Licensebutton.

• To registersourcecodeyoudevelopedduringtheevaluationperiod,pleaserefer
to WD_License functionreference.

Restricting Hardware Access

CAUTION:
Since /dev/windr vr6 grantsdirect hardwareaccessto userprograms,it may
compromisekernelstability on multi-userSolarissystems.Pleaserestrictaccessto
DriverWizardandthedevicefile /dev/windr vr6 to trustedusersonly.
For securityreasonsthe Go-HotSwap installationscript doesnot automatically
perform the stepsof changingthe permissionson /dev/windr vr6 and the
DriverWizardexecutable(wdwizard).

The Installed Components

This processinstallsthe Go-HotSwap package,which includesthe sameinstalled
componentsastheLinux distribution. For adetailedlist, pleasereferto Section3.3.2.
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3.4 CheckingYour Installation

You cancheckyour installationusingthewizard,asdemonstratedhere,or by using
theConfigurationManager/hs_activate, asdemonstratedin thefollowing sections.

1. StartDriverWizard:
OnWindows,by choosingPrograms | Go-HotSwap | Wizard from theStart
menu,or usingtheshortcutthat is automaticallycreatedon your Desktop.A
third optionfor activatingtheWizardonWindowsis by runningwdwizard.exe
from a commandpromptunderthewizard sub-directory.
OnLinux andSolarisyoucanaccessthewizardapplicationvia thefile manager
underthewizard sub-directory, or run thewizardapplicationvia a shell.

2. Make surethatyour Go-HotSwaplicenseis installed.If you areanevaluation
versionuser, you do notneedto install a license.

3. Hot plug your boardinto the CompactPCIbus, andmake surethat wizard
detectsit.

3.4.1 On Your Windows Machine

StarttheConfigurationManagerby choosingfrom theWindowsStartmenu:
Programs | GoHotSwap | HotSwap Configuration Manager.

• Make surethat your Go-HotSwap licenseis installed(seeSection3.3.1,
InstallingInstructionsfor Windows).
If youareanevaluationversionuser, youdo notneedto install a license.

• Hot plugyourboardinto thecPCIbus,andmakesurethatGo-HotSwapdetects
it.

3.4.2 On Your Linux and Solaris Machines

• Runthepre-compiledutility hs_detect
(.../GoHotSwap/hotswap/hs_detect/.../hs_detect)

• Hot plugyourboardinto thecPCIbus,andmakesurethatGo-HotSwapdetects
it.
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3.5 Uninstalling Go-HotSwap

3.5.1 On Windows

1. Closeany openGo-HotSwapapplications,includingConfigurationManager,
DriverWizard,theDebugMonitorlog andany user-specificapplications.

2. If you createda KernelPlugIndriver:

• If yourKernelPlugIndriver is currentlyinstalled,uninstallit by running:
wdreg -name <Kernel PlugIn name> uninstall

NOTE:
TheKernelPlugInnameshouldbespecifiedwithout the*.sysextension.

• Eraseyour KernelPlugIndriver from the%windir%\system32\dri vers
directory.

3. On all Windowsplatformson whichwindr vr6.syswasinstalled:

• Uninstall any Plug-and-Playdevices registeredto work with
Go-HotSwap/WinDrivervia anINF file:
wdreg -inf <path to the device-specific INF file>
uninstall

• Verify that thereare no INF files that register your device(s) with
Go-HotSwap/WinDriver(windr vr6.sys) in the%windir%\inf directory

4. UninstallWinDriver’skernelmodule- windr vr6.sys.

NOTE:
It is recommendednot to uninstall the WinDriver kernel module
(windr vr6.sys), sinceWinDriver is designedasa genericdriver module
andmaybe usedby otherdriversin the system.To successfullyterminate
your usageof WinDriver without uninstallingtheWinDriver kernelmodule,
simply skip this stepandproceedto thestepsbelow.

• To uninstallwindr vr6.sysrun:
wdreg -inf <path to windrvr6.inf> uninstall

NOTE:
windr vr6.sysshouldresidein thesamedirectoryaswindr vr6.inf when
runningthis command.
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• Erasethefollowing files if they exist:
%windir%\system32\dri vers\windrvr6.sys
%windir%\inf\windr vr6.inf

5. This stepis requiredonly for computerson which the entireGo-HotSwap
tool-kit hasbeeninstalled.

• UninstalltheGo-HotSwaptool-kit usingtheuninstallshield:
Start | Settings| Control Panel | Add/Remove Programs

• ErasetheGoHotSwap installationdirectory.

• EraseGo-HotSwap’sentryin theStartmenu.
For example:Right-click themouseon GoHotSwap in Start | Menu |
ProgramsandselectDelete.

6. RemovetheGo-HotSwap/WinDriverDLLs.

NOTE:
We recommendnot to performthis step,sinceremoving theDLLs will effect
otherGo-HotSwap/WinDriverbasedapplicationsthatmayberunningin the
system.

Erasethefollowing DLL files if they exist:
%windir%\system32\wd_utils.dll
%windir%\system32\wdlib .dll

7. Rebootthecomputer.

3.5.2 On Linux

NOTE:
You mustbeloggedin asroot to performtheuninstallprocedure.

1. Verify thattheWinDrivermoduleis not beingusedby anotherprogram:

• View a list of modulesandtheprogramsusingeachof them:
/# /sbin/lsmod

• Closeany applicationsthatareusingtheWinDrivermodule.

• Unloadany modulesthatareusingtheWinDrivermodule:
/# /sbin/rmmod
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2. UnloadtheWinDrivermodule:
/# /sbin/rmmod windrvr6

3. Removetheold devicenodein the /dev directory:
/# rm -f /dev/windrvr6

4. If you createda KernelPlugIn,remove it aswell.

5. Removethefile .windri ver.rc from the/etcdirectory:
/# rm -f /etc/.windriver.rc

6. Removethefile .windri ver.rc from $HOME :
/# rm -f $HOME/.windriver.rc

7. If you createda symbolic link to DriverWizard, deletethe link using the
command:
/# rm -f /usr/bin/wdwizard

8. DeletetheGo-HotSwapinstallationdirectory, afterchangingthedirectoryto
theoneaboveGo-HotSwap:
# rm -rf ~/GoHotSwap

3.5.3 On Solaris

NOTE:
Youmustbeloggedin asroot in orderto performtheuninstallprocedure.

1. Makesureno programsareusingGo-HotSwap.

2. If you createda KernelPlugIn,remove it by following thesesteps:

(a) # /usr/sbin/rem_drv kpname

(b) On64-bit platforms(64-bit SPARC):
# rm /kernel/drv/sparcv9/kpname

On32-bit platforms(32-bit x86/SPARC):
# rm /kernel/drv/kpname

(c) # rm /kernel/drv/kpname.conf

3. Runthefollowing uninstallationscript:
~/GoHotSwap# ./remove_windrvr
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4. Runthefollowing command:

• On64-bit platforms(64-bit SPARC):
# rm -f /kernel/drv/sparcv9/windrvr6
/kernel/drv/windrvr6.conf

• On32-bit platforms(32-bit x86/SPARC):
# rm -f /kernel/drv/windrvr6
/kernel/drv/windrvr6.conf

5. Removethe.windri ver.rcfile in the/etcdirectory. To dothis,runthefollowing
command:
# rm -f /etc/.windriver.rc

6. Remove the .windri ver.rc file in the $HOME directory. To do this, run the
following command:
# rm -f $HOME/.windriver.rc

7. If youcreatedasymboliclink to DriverWizard,deletethelink:
# rm -f /usr/bin/wdwizard

8. DeletetheGo-HotSwapinstallationdirectory, afterchangingthedirectoryto
theoneaboveGo-HotSwap:
# rm -rf ~/GoHotSwap



Chapter 4

UsingGo-HotSwap

4.1 Overview

Therearetwo basicmethodsin whichGo-HotSwapcanbeused:

1. Using the WinDri ver/Go-HotSwap API: UseJungo’s driver development
tools to developa driver from scratch,which will automaticallysupporthot
swapevents.

2. Using the Configuration Manager: Configurethe systemto execute
predefinedtasksuponhot swap eventsaccordingto a user-definedset of
criteria. This methodenableshot swap capabilitieswith legacy drivers
without theneedto modify thedriver’ssourcecode1. Go-HotSwapprovidesa
console-modeversionof theConfigurationManagercalledhs_activate.

Having learntwhattheGo-HotSwappackageincludes,we will furtherexploreeach
of theabovemethods.

1Provided that the driver compliesto PCI standardof dynamic loading/unloading.

46
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4.2 What Doesthe Go-HotSwapPackageInclude?

4.2.1 Utilities

• Go-HotSwap Configuration Manager - Only on Windows versions;
accessiblethrough: Start | Programs | GoHotSwap | Hot Swap
Configuration Manager. The ConfigurationManageris a graphical
configurationutility that enablesdefiningof certaintasksto be performed
uponfuturehot swapevents(for exampleload/unloada legacy devicedriver).

• WinDri ver Utilities: Go-HotSwapincludesall theutilities thatareprovided
with WinDriver. Below is a shortdescriptionof theseutilities, which provide
tools for diagnostics,debuggingandautomaticcodegeneration.For full
documentationandimplementationinstructionspleaserefer to theWinDriver
User’sGuide.

– Dri verWizard - A graphicaldevelopmentanddebuggingtool thatguides
you throughthe stepsrequiredto developa device driver andcollects
debugginginformationon yourdriverasit runs.Diagnoseyourhardware
usingDriverWizardandlet DriverWizardgenerateyour driver’s skeletal
code.

– PCI_SCAN (\GoHotSwap\util\) - A utility for obtaininga list of the
CompactPCIdevicesinstalledandtheresourcesallocatedto eachof them
(memoryranges,I/O rangesandinterrupts).

– PCI_DUMP (\GoHotSwap\util\) - A utility for obtaininga dumpof all
thePCI configurationregistersof thePCI/CompactPCIdevicesinstalled.

– PCI_DIAG (\GoHotSwap\util\) - A utility for reading/writingPCI
configurationregisters,andaccessingthe PCI card’s I/O andmemory
ranges.It canbeusedasa samplehardwareaccesscode.

– WDDEBUG (\GoHotSwap\util\) - A utility that enablesyou to view
debug messages(in protectedoperatingsystemsthesearekernellevel
messages).Debug modeslows down transferoperationsandtherefore
it shouldbe usedonly in the developmentprocess. Runningthis
commandwithout theon/off parameterprints theversionof theinstalled
Go-HotSwap.

– WDDEBUG_GUI (\GoHotSwap\util\wddebug_gui.exe) - A Graphical
UserInterfaceof WDDEBUG.

– WDREG (\GoHotSwap\util\) - Registers/removesGo-HotSwapin/from
theWindows registry. To install Go-HotSwapon a new computer, copy
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windr vr6.sys file to C:\WINNT\SYSTEM32\DRIVERS (WinNT).
After copying Go-HotSwapto thedriver’sdirectory, addGo-HotSwapto
thelist of devicedriversthatWindowsloadsonbootby runningwdreg.exe
install. To install Go-HotSwapfrom within yourown application,addthe
WDREGsourceto yourown installationcode.

– Kernel PlugIn (\GoHotSwap\kerplug)- Thefiles andsamplesneededto
createa Kernel PlugIn.

• Distrib ution Package(\GoHotSwap\redist)- Thefilesspecifiedin thissection
mustbeincludedin thedriveryoudistributeto yourcustomers.

4.2.2 Samples

TheGo-HotSwappackageprovidessourcecodefor theutilities listedabove, along
with othersamples,which demonstratehow theGo-HotSwapandWinDriver APIs
can be usedin variousapplications. Find the samplewhich is closestto the
driver/applicationyouneed.Useit to jump-startyourdriverdevelopmentprocess.

1. Go-HotSwap Samples(\GoHotSwap\hotswap\...)- Samplesthatdemonstrate
how varioushot swaptasksareperformedusingGo-HotSwapAPI.

• hs_detect(\GoHotSwap\HotSwap\hs_detect\) - Thehs_detectutility
printsmessagesto thescreenuponhot swapevents.
The applicationfirst activatesthe Go-HotSwapHot Swap Engine,and
registersitself to receivenotificationsregardinghotswapeventsaccording
to a userpredefinedsetof criteria. Thedefault is to receive notifications
regardingall hot swapevents.
When activated by the hs_detectutility, the Hot Swap Engine
detectsthe insertionandremoval of CompactPCIboards,dynamically
allocates/deallocatesresourcesrequiredby theseboardsandsendsthe
relevantnotificationsto thehs_detectapplication.
Whenthe hs_detectapplicationreceivessuchnotifications,it prints a
messageto the screenaccordingly. For example,if a cPCI boardis
removed,thenhs_detectprintsa messagesayingthata boardof busx,
slot y, functionz hasbeenremoved.

• hs_activate (\GoHotSwap\HotSwap\hs_activate\) - The hs_activate
utility activatesany desiredapplicationuponinsertionor removal of a
CompactPCIboard,accordingto theuser’spre-configuration.
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This utility activates the Go-HotSwap Engine and upon
each insertion/removal of a CompactPCIcard, performs
the actions defined in a special configuration file
(\GoHotSwap\hotswap\hs_activate\...\hs_conf.rul ).
Thefile hs_conf.rul canbeeditedandits configurationalteredaccording
to your requirements.This file containsthe databaseof the actionsto
be carriedout uponinsertion/removal of eachdevice. Pleaserefer to
hs_activateutility to seehow hs_conf.rul is implemented.

• hs_reenum(\GoHotSwap\HotSwap\hs_reenum\) - The hs_reenum
utility performsre-enumerationaccordingto userpermissions.
It canbe referredto asa samplefor implementingthe Go-HotSwap
functionWD_HsEventSend() for re-enumerationpurposes.

2. WinDri ver Samples(\GoHotSwap\samples)- Samplesthat demonstrate
differentcommondrivers. For moreinformation,pleaserefer to the relevant
chapterin WinDriveruser’sguide.

3. WinDri ver for PLX/Altera/Mar vell/AMCC/QuickLogic/Xilinx PCI chips
(for example- \GoHotSwap\plx\p9054_diagetc) - Sourcecodeof the
diagnosticapplicationsfor the specificchipsetsthat WinDriver supports.
For moreinformation,pleaserefer to therelevantchapterin WinDriver user’s
guide.

4.3 Using the API

Go-HotSwap andthe includedWinDriver toolkit provide an API with which you
canachieve hot swapcapabilities.Froma processpoint of view, if you choosethis
method,therearetwo developmentchallenges:

1. Generatethedriver’shardwareaccesscode.

2. Add hot swapcapabilitiesto thedriver.

Hereis amoredetaileddescriptionof thesesteps:

4.3.1 GenerateDri ver’s Hardware AccessCode

If you havenot yetdevelopedhardwareaccesscode,we recommendyouuseJungo’s
WinDriver toolkit, for it dramaticallyreducesdevelopmenttime; moreover, the
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generatedcodehascrossoperatingsystemcapabilities. Detailedinformationon
driverdevelopmentissues(suchasinterrupthandling,DMA, improving performance,
etc.),andtheWinDriver tools,canbefoundin WinDriverUser’sGuide.

WinDriver’s toolkit includesa wizard that helpsgenerateyour skeletal driver’s
hardwareaccesscode. During this process,you areasked to selectyour driver’s
options,oneof which is PlugandPlaynotifications,anotheris Power Management
notifications.Makesureto selecttheseoptionsin orderto useWinDriver’sapplication
with theHot SwapEngine,asdemonstratedin figure4.1.

Figure4.1: Notification Events

As explainedearlier, it is not a requirementto have thedriver’shardwareaccesscode
generatedwith WinDriver; hot swap capabilitiescanalsobeachievedwith drivers
developedin otherways.

4.3.2 Add Hot SwapCapabilities to the Dri ver

In orderto makeyourdriveror applicationhotswapawareandto utilize thehotswap
servicesprovidedby Go-HotSwap,you mustaddtheGo-HotSwapAPI, aswell as
somerelevantWinDriver API. A list of the API canbe found in the Go-HotSwap
FunctionReferencechapter, lateron in this manual.
TheAPI shouldbeusedaccordingthefollowing procedure:

1. ActivatetheHot SwapEngine.
The Hot Swap Engineshouldbe activated in order for the application
to receive Hot Swap services,which is done by calling the function
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WD_WatchPciStart() [A.1.3]. Each application should call
WD_WatchPciStart() beforeimplementinganotherGo-HotSwap API.
Youcancall it evenif theHot SwapEnginehasalreadybeenactivated;sothere
is no needto checkif theHot SwapEngineis activatedor not.
After the Engine is activated, it startsdetectinghot swap events, and
accordingly, dynamicallyallocates/deallocatesresources.

2. Registeryourapplicationto receivenotifications.
In order for your applicationto utilize the hot swap servicesprovided by
the Hot Swap Engineandto becomehot swap aware,you shouldregister
your applicationto receive notificationsabouthot swap events,according
to a user definedset of criteria. Do this by using the API function
WD_EventRegister() [A.3.2]. You can definewhetherto receive
notificationsaboutevery hot swap event, or only aboutspecificevents,for
examplereceive notificationsonly for a certainvendorID or device ID on a
specificcPCIslot.

3. Retrievemoreinformationabouta hot swapevent.
After your applicationregistersitself to receive notifications,the Hot Swap
Enginesendsnotificationsto your applicationaccordingly. When your
applicationreceivessuchnotification,it canretrieve moreinformationabout
theeventby usingtheAPI functionWD_EventPull() [A.3.4].

4. Performany functionalitypertinentto theevent.
Whenyour applicationhasall theinformationaboutthehot swapevent,it can
startperformingany functionalitythatneedsto bedonein conjunctionwith the
event.For exampleif aVoIPboardhasjustbeeninstalledinto thechassis,anda
notificationaboutthiseventhasbeenreceived,onceall relevantinformationhas
beenretrieved,your applicationcanstarttheVoIP boardspecificfunctionality.
A simplerexamplewould beto just print a messageto thescreen,describing
the hot swap event that hasjust occurred. Actually this is what the utility
hs_detectdoes;youcanreferto it to seehow theAPI is implemented.

TheAPI canbealsousedfor thefollowing purposes:

• Blue Led control: TheAPI canbeusedto light theblueled of a cPCIboard
whenit is safe(from theapplication’sperspective)to physicallyremoveit from
thebackplane.Do this by usingtheAPI functionWD_EventSend() [A.3.5].
Theproperprocedureis:

1. InstructtheHot SwapEngineto wait for anacknowledgementfrom the
applicationbeforelighting theblueled.
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2. Oncethe applicationis notified that the relevant boardis aboutto be
removed,it shouldfollow therelevantprocedureto ensuresaferemoval
of theboard,for example,stopcommunicatingwith theboard.

3. Only at this stagemaytheapplicationacknowledgetheeventto theHot
SwapEngine.

4. TheHot SwapEnginelights theblue led. Theoperatorwill thennotice
theblueled is lit, indicatingthatit is safeto physicallyremovetheboard.

• Re-Enumeration: This functionality is also achieved with
WD_EventSend() [A.3.5]. Re-enumerationmeansre-allocationof the
board’s resources.The usercandefinewhetherto re-enumeratea bus, or a
specificslot/device.
The re-enumerationprocessshouldbe called before the drivers of the
re-enumeratedboardsstart to load or after they have stopped,sinceas a
resultof the re-enumerationprocess,the originally assignedresourcesare
reallocatedandhencedriversmayaccessinvalid addresses.

Thelaststageof thehot swapprocedureis to turn off theHot SwapEngine.This is
doneby calling theWD_WatchPciStop() [A.1.4] function.

4.4 The Configuration Manager

4.4.1 Overview

Whendevelopinga hot swapawaredriver, usingtheWinDriver driver development
toolkit or any otherdevelopmenttool, Go-HotSwapis ableto interfacedirectly with
thedriverwithin thekernelmode.However, legacy PCI driverswerewritten without
hot swapsupport,andareprovidedby vendorswithout thenecessarysoftwarelayers
requiredto supporthot swapping.
Go-HotSwapConfigurationManagerenablesimmediateimplementationof hot swap
capabilitiesusinga legacy PCI driver without any driver codeprogrammingor
modifications.In this case,theConfigurationManagerinitiatestheHot SwapEngine
andinterfaceswith theuserto receive furtherinstructions.
TheusercaninstructtheConfigurationManagerto load/unloada PCI driver during
theinsertion/extractionof aboard,or to runany user-modeapplicationor script.These
instructionsarekeptin theConfigurationManager’sdatabase,asa configurationfile.
TheConfigurationManager’s databaseis constructedof a list of hot swapenabled
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cards,anda list of instructionsfor eachcard, to be performeduponinsertionor
removal of thecard.
TheConfigurationManageris notneededwhenaCompactPCIhotswapawaredriver
is developedwith the includedGo-HotSwapdriver developmenttoolkit, otherthan
for activating/stoppingtheHot SwapEngine.In thiscase,thedatafrom theHot Swap
Engineis transferreddirectly to thenewly developedCompactPCIdriver usingthe
kernel-modeMessagingMechanism.TheHot SwapEnginecanalsobeactivatedby
addingWD_WatchPciStart [A.1.3] to thehot swapawaredriver developedwith
Go-HotSwap/WinDriver, insteadof usingtheConfigurationManager.

NOTE:
The ConfigurationManageris currentlyincludedonly in the Windows versions.
In theLinux andSolarisversionsyou mayusehs_activate, which is theconsole
versionof this utility.

4.4.2 Configuration Manager Database

TheDatabasecanbeviewedby openingtheConfigurationManagerscreen.

Figure4.2: The ConfigurationManagerDatabase

In orderfor theConfigurationManagerto supporta card’shot swapfunctionality, the
cardmustberegisteredto theConfigurationManager’sdatabase.
The registrationcanbe initiatedmanuallyby theuser, otherwiseit is automatically
registeredby Go-HotSwap, whena card that is not listed in the databaseis hot
swapped.
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Manual Registration Initiation

In order to manuallyadda boardto the database,simply openthe Go-HotSwap
ConfigurationManager’s device configurationscreen,pressAdd andfill in the
relevantdetailsin theappropriatefields: device ID, vendorID andif necessary, bus,
slot andfunction.

Automatic Registration Initiation

Whena boardthat is not listed in the ConfigurationManager’s databaseis hot
swapped,a pop-upmessageappears,askingtheuserwhetherto enabletheboardhot
swapabilities,ignorethedeviceor alwaysignorethedevice:

Any of the optionswill result in an automaticregistrationof the card to the
ConfigurationManagerdatabase.

4.4.3 Configuring the Configuration Manager

Go-HotSwap user-modeConfigurationManagerenablesthe userto configurethe
systemto performcertainactionsuponcardinsertionand/orcardremoval.
Thefollowing actionsaresupported:

• Runningabatch file (afile thatcontainsasequenceof commandsto beexecuted
together)

• RunninganEXE file (anexecutablefile with an.EXEextension,file in aformat
thatthecomputercandirectly execute)

• Starting/stoppinga service(this includesstarting/stoppingNT drivers)
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The ConfigurationManagercan be configuredeasily using the Edit Device
Configuration screento executeany of the above listed tasks,uponinsertionor
removal of thecard.
In theEdit Device Configuration screen,you caneasilyaddor remove tasks,and
edit eachoneof thetasksasdescribedlater.
TheConfigurationManagercanbeconfiguredto run any of thetasksin parallelor
serially(i.e. completeonetaskbeforestartingthenext one).

4.4.4 Running a Batch File

Openthe Go-HotSwap ConfigurationManager, pressEdit , andthe Edit Device
Configuration screenwill be displayed. PressAdd to open the Define
Insertion/Removal Action screen:

Specifythebatchfile namein theFile/Service box alongwith any otherparameters
required,if any. Theparametersmustbeenteredasshown below:
<Batch File> #bus# #slot# #function# #vendor# #device#
Where:
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• <Batch File> is thenameof your batchfile with or without theextension.If
theabsolutepathof thefile is not specified,thenthebatchfile is assumedto be
in thecurrentdirectory.

• #bus# - instructsGo-HotSwap to sendthe bus numberon which the board
residesto thebatchfile.

• #slot#- instructsGo-HotSwapto sendtheappropriateslotnumberin which the
boardresidesto thebatchfile.

• #function# - instructsGo-HotSwapto sendtheappropriatefunctionnumberof
thecardto thebatchfile.

• #vendor# - instructsGo-HotSwapto sendtherelevantVendorID of thecardto
thebatchfile.

• #device#- instructsGo-HotSwapto sendtherelevantDevice ID of thecardto
thebatchfile.

NOTE:
The parametersaremetaparameters;do not replacethemwith real values. For
example,if the nameof the batchfile is MyFile.batand it requiresthe bus and
functionnumbersto besentto thebatchfile, thentypeexactly:
MyFile.bat #bus# #function#

4.4.5 Running an EXE File

An EXE file canalsoberunautomaticallyduringthecardinsertionandremoval. The
formatof theparameterspassedfor theEXE file is thesameasthatfor a batchfile.
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4.4.6 Starting and Stopping Services

In Windows 2000, Windows XP and Windows Server 2003, a servicecan be
dynamicallystartedandstoppedusingthefollowing commands:

• \> net start <driver name>

• \> net stop <driver name>

4.4.7 Using LegacyDri vers on Windows 2000/XP/Server 2003

Generallylegacy driversarenot hot swap aware,specificallythey are incapable
of detectinghot insertionor removal. Go-HotSwap addshot swap awarenessto
PnPcompliantlegacy drivers. Go-HotSwap detectshot insertion/removal of all
CompactPCIdevicesandusesthestandardoperatingsystem’s PnPsupportto notify
thelegacy driverof PnPevents.

In orderto useGo-HotSwap with legacy drivers,you mustfirst install the legacy
driver’sINF file suppliedby thevendor. ThenactivatetheGo-HotSwapConfiguration
Manager, which startstheHot SwapEngine.OncetheINF is installedandtheHot
SwapEngineis activated,theWindowsPnPManagerwill notify thelegacy driverof
PnPevents.



AppendixA

FunctionReference

A.1 Go-HotSwap

A.1.1 General

Add the Go-HotSwap functionsdescribedin this chapterto your codein orderto
makeyourapplication/driverhotswapawareandto utilize theGo-HotSwapservices:
registeryour driver or applicationto receive notificationsandinformationabouthot
swapevents(insertion/removal of your cPCIboard),acknowledgereceiptof thehot
swapnotification(to light theBlue LED) andperformre-enumerationaccordingto
userpermissions.
This sectiondescribesthecalling sequenceusedin hs_activate, but you maywrite
a new applicationbasedon the given samples.You canrefer to the hs_detect,
hs_activate and hs_reenumutilities, (\GoHotSwap\hotswap\... - sourcecode
included)assamplesfor implementationof the Go-HotSwap API. You may also
refer to thefiles windr vr.h, windr vr_events.handwindr vr_int_thr ead.hfor API
definitions.

NOTE:
This sectiondescribestheGo-HotSwapcalling sequenceandtheGo-HotSwapAPI
functions.In additionto theGo-HotSwapAPI functions,theGo-HotSwapcalling
sequenceincludesWinDriver API functions,which aredescribedin detail in the
WinDriverFunctionReference.

58
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A.1.2 Calling Sequence

HandleHotSwapEvents
3

PerformRe-Enumeration

WD_EventSend()

EventUnregister()

EventRegister()

WD_Version()
2

WD_Open()
1

WD_WatchPciStart()

WD_Close()

WD_WatchPciStop()

PciEventCreate()

(1) All Go-HotSwap (and WinDriver) functionsshouldreceive a HANDLE
parameterasthefirst argument,which is a valuereturnedfrom theWinDriver
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functionWD_Open(). Thereforethis functionmustbecalledbeforeany other
Go-HotSwapor WinDriver functionis called.For moreinformationaboutthe
WD_Open() function,pleasereferto theWinDriverFunctionReference.

(2) Werecommendyoucall theWinDriverWD_Version() functionaftercalling
WD_Open() andbeforecalling any otherGo-HotSwap/WinDriver function.
Its purposeis to returntheGo-HotSwap/WinDriverkernelmodule(windrvr6)
versionnumber, thusproviding the meansto verify that your applicationis
versioncompatiblewith theGo-HotSwap/WinDriverkernelmodule.

(3) We recommendyou use Go-HotSwap function wrappersin order to
convenientlyhandlehotswapevents.
TheEventRegister() functionwrappercallsacallbackfunctionuponhot
swap events. It wrapsthecalls to theWinDriverWD_EventRegister(),
WD_EventPull() andWD_EventSend() functions.
The EventUnregister() function wrapperwraps the calls to the
WinDriverWD_EventUnregister() function.

(4) You mustcall WD_WatchPciStart to activatethe Hot Swap Engine,and
WD_WatchPciStop to stoptheHot SwapEngine.

The functionsthat composethe wrapperfunctionscanbe calledseparately
insteadof usingthewrappers,accordingto thefollowing sequence:

(5) For moredetailsregardingthe Go-HotSwap functions,pleaserefer to the
functionreferencebelow. For moredetailsregardingtheWinDriver functions,
pleasereferto WinDriveruser’sguide(includedin Go-HotSwappackage).
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WD_EventRegister()

WD_EventPull()

WD_EventSend()

WD_EventUnregister()

A.1.3 WD_WatchPciStart()

PURPOSE

• StartstheGo-HotSwapHot SwapEnginepolling cycle, with theoptionto exclude
devicesfrom thepolling cycle.
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PROTOTYPE

void WD_WatchPciStart(HANDLE hWD, WD_HS_WATCH *pHsWatch)

PARAM ETERS

Name Type Input/Output
➢ hWD HANDLE Input
➢ pHsWatch WD_HS_WATCH *

❏ handle DWORD Output
❏ dwOptions DWORD Input
❏ dwNumMatchTables DWORD Input
❏ matchTables WD_HS_MATCH_TABLE

✦ wVendorId WORD Input
✦ wDeviceId WORD Input
✦ wSubVendorId WORD Input
✦ wSubDeviceId WORD Input
✦ dwOptions DWORD Input

DESCRI PTI ON

hWD Handlereceivedfrom WD_Open.
pHsWatch WD_HS_WATCH elements.
handle To beusedin WD_WatchPciStop()[A.1.4]. Returns

INVALID_HANDLE_VALUE if theoperationfailed.
dwOptions If 0, usethe Go-HotSwapHot Swap Enginefor the

hot-swappedboard’s resourceallocation.
If WD_CPCI_PNP_SUPPORT, usethe operating
system’sPlugandPlaysupport.

dwNumMatchTables Numberof matchtables.
matchTables WD_HS_MATCH_TABLE elements:
wVendorId PCI vendorID to excludefrom polling cycle.
wDeviceId PCI device ID to excludefrom polling cycle.
wSubVendorId PCI subvendorID to excludefrom polling cycle.
wSubDeviceId PCI subdevice ID to excludefrom polling cycle.
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dwOptions If 0, the Go-HotSwap Hot Swap Enginepolls all
devices.
If WD_MATCH_EXCLUDE,theGo-HotSwapHot
SwapEnginepolls all devicesexcludingthedevices
specifiedin thematchtable. You have theoptionof
excludingspecificdevicesor all devicesof a specified
vendoror subvendor, or any specifiedcombination.

REM ARK S

Whenthe polling cycle is initiated by WD_WatchPciStart(), the Hot Swap
Enginestartsdetectinghot swap eventsanddynamicallyallocates(or deallocates)
the requiredresourcesaccordingly. After callingWD_WatchPciStart, you may
call the Go-HotSwap functionsWD_EventRegister in order to registeryour
applicationto receive notificationsabouthot swap eventsandWD_EventPull to
retrieveadditionalinformationaboutthehot swapevent.
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A.1.4 WD_WatchPciStop()

PURPOSE

• StopstheGo-HotSwapHot SwapEnginepolling cycle.

PROTOTYPE

void WD_WatchPciStop(HANDLE hWD, WD_HS_WATCH *pHsWatch)

PARAM ETERS

Name Type Input/Output
➢ hWD HANDLE Input
➢ pHsWatch WD_HS_WATCH *

❏ handle DWORD Input
❏ dwOptions DWORD Input
❏ dwNumMatchTables DWORD Input
❏ matchTables WD_HS_MATCH_TABLE

✦ wVendorId WORD Input
✦ wDeviceId WORD Input
✦ wSubVendorId WORD Input
✦ wSubDeviceId WORD Input
✦ dwOptions DWORD Input

DESCRI PTI ON

Name Description
hWD Handlereceivedfrom WD_Open.
pHsWatch WD_HS_WATCH elements.
handle Returnedhandlefrom WD_WatchPciStart[A.1.3].
dwOptions For futureuse.
dwNumMatchTables Numberof matchtables.
matchTables WD_HS_MATCH_TABLE elements.For details,refer

to WD_WatchPciStart [A.1.3].
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EXAM PL E

WD_WatchPciStart and WD_WatchPciStop Implementation

WD_HS_WATCH hWatch;
BZERO(hWatch);

WD_WatchPciStart(hWD, &hWatch);
if (!hWatch.handle)
{

printf("Failed Watching CompactPCI bus\n");
return -1;

}
// Use the rest of the Hot Swap API in this part of the code
// When completed, stop the Hot Swap Engine
if (hWatch.handle)

WD_WatchPciStop(hWD, &hWatch);
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A.2 WinDri ver FunctionsUsedby Go-HotSwap

A.2.1 WD_Open()

PURPOSE

• Opensa handleto accesstheWinDriver kernelmodule.Thehandleis usedby all
WinDriver APIs, andthereforemustbe calledbeforeany otherWinDriver API is
called.

PROTOTYPE

HANDLE WD_Open();

PARAM ETERS

None

RETURN VAL UE

Thehandleto theWinDriverkernelmodule.
If devicecouldnotbeopened,returnsINVALID_HANDLE_VALUE.

REM ARK S

If youarearegistereduser, pleaserefertoWD_License() functionreferenceto see
anexampleof how to registeryour license.

EXAM PL E

HANDLE hWD;

hWD = WD_Open();
if (hWD==INVALID_HANDLE_VALUE)
{

printf("Cannot open WinDriver device\n");
}
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A.2.2 WD_Version()

PURPOSE

• Returnstheversionnumberof theWinDriverkernelmodulecurrentlyrunning.

PROTOTYPE

DWORD WD_Version(HANDLE hWD, WD_VERSION *pVer);

PARAM ETERS

Name Type Input/Output
➢ hWD HANDLE Input
➢ pVer WD_VERSION*

❏ dwVer DWORD Output
❏ cVer[100] CHAR Output

DESCRI PTI ON

Name Description
hWD Thehandleto WinDriver’s kernel-modedriver received

from WD_Open [A.2.1].
pVer WD_VERSION elements:
dwVer Theversionnumber.
cVer[100] Versioninfo string.

RETURN VAL UE

ReturnsWD_STATUS_SUCCESS(0) on success,or an appropriateerror code
otherwise.



68 A FunctionReference

EXAM PL E

WD_VERSION ver;

BZERO(ver);
WD_Version(hWD, &ver);
printf("%s\n", ver.cVer)
if (ver.dwVer<WD_VER)
{

printf("Error - incorrect WinDriver version\n");
}
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A.2.3 WD_Close()

PURPOSE

• Closestheaccessto theWinDriverkernelmodule.

PROTOTYPE

void WD_Close(HANDLE hWD);

PARAM ETERS

Name Type Input/Output
➢ hWD HANDLE Input

DESCRI PTI ON

Name Description
hWD Thehandleto WinDriver’s kernel-modedriver received

from WD_Open [A.2.1].

REM ARK S

This functionmustbecalledwhenyou finishusingWinDriverkernelmodule.

EXAM PL E

WD_Close(hWD);
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A.2.4 EventRegister()

PURPOSE

• Registeryour applicationto receive Plug andPlay andpower managementevent
notifications,accordingto a predefinedsetof criteria,andcall a callbackfunction
uponeventreceipt.

PROTOTYPE

DWORD EventRegister(HANDLE *phEvent, HANDLE hWD,
WD_EVENT *pEvent, EVENT_HANDLER pFunc, void *pData);

PARAM ETERS

Name Type Input/Output
➢ phEvent HANDLE * Output
➢ hWD HANDLE Input
➢ event WD_EVENT * Input

❏ handle DWORD Output
❏ dwAction DWORD Input
❏ dwStatus DWORD N/A
❏ dwEventId DWORD N/A
❏ dwCardType WD_BUS_TYPE Input
❏ hKernelPlugIn DWORD Input
❏ dwOptions DWORD Input
❏ u union

✦ Pci struct
✧ cardId WD_PCI_ID

♦ dwVendorId DWORD Input
♦ dwDeviceId DWORD Input

✧ pciSlot WD_PCI_SLOT
♦ dwBus DWORD Input
♦ dwSlot DWORD Input
♦ dwFunction DWORD Input

✦ Usb struct
✧ deviceId WD_USB_ID

♦ dwVendorId DWORD Input
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♦ dwProductId DWORD Input
✧ dwUniqueID DWORD Input

✦ Pcmcia struct
✧ deviceId WD_PCMCIA_ID

♦ wManufacturerId WORD Input
♦ wCardId WORD Input

✧ pcmciaSlot WD_PCMCIA_SLOT
♦ uBus BYTE Input
♦ uSocket BYTE Input
♦ uFunction BYTE Input
♦ uPadding BYTE N/A

➢ func EVENT_HANDLER Input
➢ data void Input
➢ dwEventVer DWORD Internaluse
➢ dwNumMatchTables DWORD Input
➢ matchTables[1] WDU_MATCH_TABLE Input

DESCRI PTI ON

Name Description
phEvent If successful,phEventwill hold thehandleto beusedin

EventUnregister [A.2.5].
hWD Thehandleto WinDriver’s kernel-modedriver received

from WD_Open [A.2.1].
event The criteria set for registering to receive event

notifications.
handle Optional handle to be used by

WD_EventUnregister. Returns0 when event
registrationfails.
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dwAction A bit maskfield indicatingwhich eventsto registerto.
Plug and Play events:
• WD_INSERT - Device inserted
• WD_REMOVE - Device removed
Device power state:
• WD_POWER_CHANGED_D0- Full power
• WD_POWER_CHANGED_D1- Low sleep
• WD_POWER_CHANGED_D2- Mediumsleep
• WD_POWER_CHANGED_D3- Full sleep
• WD_POWER_SYSTEM_WORKING - Fully on
Systemspower state:
• WD_POWER_SYSTEM_SLEEPING1- Fully on but
sleeping
• WD_POWER_SYSTEM_SLEEPING2- CPU off,
memoryon,PCI/PCMCIAon
• WD_POWER_SYSTEM_SLEEPING3- CPU off,
Memoryis in refresh,PCI/PCMCIAon auxpower
• WD_POWER_SYSTEM_HIBERNATE - OS saves
context beforeshutdown
• WD_POWER_SYSTEM_SHUTDOWN - No context
saved

dwCardType Can be either WD_BUS_PCI,WD_BUS_USB or
WD_BUS_PCMCIA (from the WD_BUS_TYPE
options).

hKernelPlugIn Handle to Kernel PlugIn returned from
WD_KernelPlugInOpen (whenusing the Kernel
PlugInto handletheevents).

dwOptions Can be either WD_ACKNOWLEDGE or zero. If
WD_ACKNOWLEDGE, the usercanperformactions
on therequestedeventbeforeacknowledgingit. TheOS
waitson theeventuntil theusercallsWD_EventSend().
If the EventRegister() [A.2.4] wrapperis called,
WD_EventSend()[A.3.5] will be calledautomatically
afterthecallbackfunctionexits.

cardId.dwVendorId PCI VendorID to registerto. If zero,registerto all PCI
vendorID’s.

cardId.dwDeviceId PCI Device ID to registerto. If zero,registerto all PCI
Device ID’s.
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pciSlot.dwBus PCI busnumberto registerto. If zero,registerto all PCI
buses.

pciSlot.dwSlot PCIslot to registerto. If zero,registerto all slots.
pciSlot.dwFunction PCI function (on the device) to register to. If zero,

registersto all functions.
deviceId.dwVendorId USBVendorID to registerto. If zero,registerto all USB

vendorID’s.
deviceId.dwProductId USBProductID to registerto. If zero,registerto all USB

ProductID’s.
dwUniqueID UniqueID of the USB device to register to. If zero,

registerto all uniqueID’s.
deviceId.wManufacturerId PCMCIA ManufacturerID to registerto. If zero,register

to all PCMCIA manufacturerID’s.
deviceId.wCardId PCMCIA cardID to registerto. If zero,registerto all

PCMCIA cardID’s.
pcmciaSlot.uBus PCMCIA busnumberto registerto. If zero,registerto

all PCMCIA buses.
pcmciaSlot.uSocket PCMCIA socket to registerto. If zero,registerto all

sockets.
pcmciaSlot.uFunction PCMCIA function (on the card)to registerto. If zero,

registersto all functions.
pcmciaSlot.uPadding 1 bytepadding(reserved).
func The callbackfunction to call upon receiptof event

notification.
data Thedatato passto thecallbackfunction.
dwEventVer For internaluseonly.
dwNumMatchTables For USB only.

(*)

NOTE:
For USB it is recommendedto use
WDU_Init()/WDU_Uninit() (see USB
function reference,insteadof directly using
EventRegister()/EventUnregister().

matchTables[1] For USB only; SeeNOTE above(*).
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RETURN VAL UE

ReturnsWD_STATUS_SUCCESS(0) on success,or an appropriateerror code
otherwise.

REM ARK S

This functionwrapsWD_EventRegister, WD_EventPull, WD_EventSend
[A.3.5] andInterruptEnable.

EXAM PL E

HANDLE *event_handle;
WD_EVENT event;
DWORD dwStatus;
BZERO(event);
event.dwAction = WD_INSERT | WD_REMOVE;
event.dwCardType = WD_BUS_PCI;
dwStatus = EventRegister(&event_handle, hWD, &event,

event_handler_func, NULL);
if (dwStatus!=WD_STATUS_SUCCESS)
{

printf("Failed register\n");
return;

}
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A.2.5 EventUnregister()

PURPOSE

• Un-registers from receiving Plug and Play and power managementevent
notifications.

PROTOTYPE

DWORD EventUnregister(HANDLE hEvent);

PARAM ETERS

Name Type Input/Output
➢ hEvent HANDLE * Input

DESCRI PTI ON

Name Description
hEvent Handlereceivedfrom EventRegister [A.2.4].

RETURN VAL UE

ReturnsWD_STATUS_SUCCESS(0) on success,or an appropriateerror code
otherwise.

REM ARK S

This functionwrapsWD_EventUnregister andInterruptDisable.
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EXAM PL E

EventUnregister(event_handle);
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A.3 Plug and Play and Power Management- Low
Level Functions

A.3.1 Calling Sequence

Thefollowing is a typical calling sequenceof theWinDriver API, usedfor handling
Plug and Play and power managementevents. We recommendthat you use
EventRegister [A.2.4] andEventUnregister [A.2.5], or WDU_Init
andWDU_Uninit (for USB), insteadof theselow level functions,in orderto handle
PlugandPlayandpowermanagementeventsin a moreconvenientmanner.

 
 
 
 
 
 
 
 
 
 
 
 
 

WD_EventRegister() 
 

InterruptEnable()  

WD_EventPull() 
 

WD_EventSend() 
 

WD_EventUnregister() 

InterruptDisable() 
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A.3.2 WD_EventRegister()

PURPOSE

• Registeryour applicationto receive Plug andPlay andpower managementevent
notifications,accordingto a predefinedsetof criteria.

PROTOTYPE

DWORD WD_EventRegister(HANDLE hWD, WD_EVENT *pEvent);

PARAM ETERS

Name Type Input/Output
➢ hWD HANDLE Input
➢ pEvent WD_EVENT *

❏ handle DWORD Output
❏ dwAction DWORD Input
❏ dwStatus DWORD N/A
❏ dwEventId DWORD N/A
❏ dwCardType WD_BUS_TYPE Input
❏ hKernelPlugIn DWORD Input
❏ dwOptions DWORD Input
❏ u union

✦ Pci struct
✧ cardId WD_PCI_ID

♦ dwVendorId DWORD Input
♦ dwDeviceId DWORD Input

✧ pciSlot WD_PCI_SLOT
♦ dwBus DWORD Input
♦ dwSlot DWORD Input
♦ dwFunction DWORD Input

✦ Usb struct
✧ deviceId WD_USB_ID

♦ dwVendorId DWORD Input
♦ dwProductId DWORD Input

✧ dwUniqueID DWORD Input
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✦ Pcmcia struct
✧ deviceId WD_PCMCIA_ID

♦ wManufacturerId WORD Input
♦ wCardId WORD Input

✧ pcmciaSlot WD_PCMCIA_SLOT
♦ uBus BYTE Input
♦ uSocket BYTE Input
♦ uFunction BYTE Input
♦ uPadding BYTE N/A

DESCRI PTI ON

Name Description
hWD Thehandleto WinDriver’s kernel-modedriver received

from WD_Open [A.2.1].
pEvent WD_EVENTelements:
handle Handleto beusedbyWD_EventUnregister [A.3.3].

Returns0 wheneventregistrationfails.
dwAction A bit maskfield indicatingwhich eventsto registerto.

Plug and Play events:
• WD_INSERT - Device inserted
• WD_REMOVE - Device removed
Device power state:
• WD_POWER_CHANGED_D0- Full power
• WD_POWER_CHANGED_D1- Low sleep
• WD_POWER_CHANGED_D2- Mediumsleep
• WD_POWER_CHANGED_D3- Full sleep
• WD_POWER_SYSTEM_WORKING - Fully on
Systemspower state:
• WD_POWER_SYSTEM_SLEEPING1- Fully on but
sleeping
• WD_POWER_SYSTEM_SLEEPING2- CPU off,
memoryon,PCI/PCMCIAon
• WD_POWER_SYSTEM_SLEEPING3- CPU off,
Memoryis in refresh,PCI/PCMCIAon auxpower
• WD_POWER_SYSTEM_HIBERNATE - OS saves
context beforeshutdown
• WD_POWER_SYSTEM_SHUTDOWN - No context
saved



80 A FunctionReference

dwCardType Can be either WD_BUS_PCI,WD_BUS_USB or
WD_BUS_PCMCIA (from the WD_BUS_TYPE
options).

hKernelPlugIn Optional handleto Kernel PlugIn returnedfrom
WD_KernelPlugInOpen.

dwOptions CanbeeitherWD_ACKNOWLEDGEor zero.
dwVendorId PCI VendorID to registerto. If zero,registerto all PCI

vendorID’s.
dwDeviceId PCI Device ID to registerto. If zero,registerto all PCI

Device ID’s.
dwBus PCI busnumberto registerto. If zero,registerto all PCI

buses.
dwSlot PCI slot to registerto. If zero,registerto all slots.
dwFunction PCI function (on the device) to register to. If zero,

registersto all functions.
dwVendorId USBVendorID to registerto. If zero,registerto all USB

vendorID’s.
dwProductId USBProductID to registerto. If zero,registerto all USB

ProductID’s.
dwUniqueID UniqueID of the USB device to registerto. If zero,

registerto all uniqueID’s.
wManufacturerId PCMCIA ManufacturerID to registerto. If zero,register

to all PCMCIA manufacturerID’s.
wCardId PCMCIA cardID to registerto. If zero,registerto all

PCMCIA cardID’s.
uBus PCMCIA busnumberto registerto. If zero,registerto

all PCMCIA buses.
uSocket PCMCIA socket to registerto. If zero,registerto all

sockets.
uFunction PCMCIA function (on thecard)to registerto. If zero,

registersto all functions.
uPadding 1 bytepadding(reserved).
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RETURN VAL UE

ReturnsWD_STATUS_SUCCESS(0) on success,or an appropriateerror code
otherwise.

REM ARK S

In orderto receive thedesirednotificationsyou mustalsocall InterruptEnable.
Whenthe callbackfunctionsentto InterruptEnable is calledit meansthata
new eventhasoccurred.

NOTE:
If WD_ACKNOWLEDGE is set in the dwOptions field, you must call
WD_EventPull [A.3.4] andWD_EventSend [A.3.5] to acknowledgethe
event in orderto allow thesystemto handletheeventnormally. If you do not call
WD_EventPull andWD_EventSend, thesystemmight hangwhile waiting for
yourapplicationto acknowledgetheevent.

EXAM PL E

WD_EVENT Event;
BZERO(Event);
Event.dwAction = WD_INSERT | WD_REMOVE;
Event.dwCardType = WD_BUS_PCI;
WD_EventRegister(hWD, &Event);
if (Event.handle)

printf("successfully registered to receive Plug and Play events\n");
else

printf("WD_EventRegister failed\n");
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A.3.3 WD_EventUnregister()

PURPOSE

• Un-registersfrom receiving Plug and Play and power managementevents
notifications.

PROTOTYPE

DWORD WD_EventUnregister(HANDLE hWD, WD_EVENT *pEvent);

PARAM ETERS

Name Type Input/Output
➢ hWD HANDLE Input
➢ pEvent WD_EVENT *

❏ handle DWORD Input
❏ dwAction DWORD N/A
❏ dwStatus DWORD N/A
❏ dwEventId DWORD N/A
❏ dwCardType WD_BUS_TYPE N/A
❏ hKernelPlugIn DWORD N/A
❏ dwOptions DWORD N/A
❏ u union

✦ Pci struct
✧ cardId WD_PCI_ID

♦ dwVendorId DWORD N/A
♦ dwDeviceId DWORD N/A

✧ pciSlot WD_PCI_SLOT
♦ dwBus DWORD N/A
♦ dwSlot DWORD N/A
♦ dwFunction DWORD N/A

✦ Usb struct
✧ deviceId WD_USB_ID

♦ dwVendorId DWORD N/A
♦ dwProductId DWORD N/A

✧ dwUniqueID DWORD N/A
✦ Pcmcia struct
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✧ deviceId WD_PCMCIA_ID
♦ wManufacturerId N/A Input
♦ wCardId WORD N/A

✧ pcmciaSlot WD_PCMCIA_SLOT
♦ uBus BYTE N/A
♦ uSocket BYTE N/A
♦ uFunction BYTE N/A
♦ uPadding BYTE N/A

DESCRI PTI ON

Name Description
hWD Thehandleto WinDriver’s kernel-modedriver received

from WD_Open [A.2.1].
pEvent WD_EVENTelements:
handle Handlereceivedby WD_EventRegister [A.3.2].

RETURN VAL UE

ReturnsWD_STATUS_SUCCESS(0) on success,or an appropriateerror code
otherwise.

EXAM PL E

WD_EVENT Event;
BZERO(Event);
Event.handle = handle;
WD_EventUnregister(hWD, &Event);
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A.3.4 WD_EventPull()

PURPOSE

• Retrievesinformationregardinga PlugandPlayor power managementevent that
occurred.

PROTOTYPE

DWORD WD_EventPull(HANDLE hWD, WD_EVENT *pEvent);

PARAM ETERS

Name Type Input/Output
➢ hWD HANDLE Input
➢ pEvent WD_EVENT *

❏ handle DWORD Input
❏ dwAction DWORD Output
❏ dwStatus DWORD N/A
❏ dwEventId DWORD Output
❏ dwCardType WD_BUS_TYPE Output
❏ hKernelPlugIn DWORD N/A
❏ dwOptions DWORD Output
❏ u union

✦ Pci struct
✧ cardId WD_PCI_ID

♦ dwVendorId DWORD Output
♦ dwDeviceId DWORD Output

✧ pciSlot WD_PCI_SLOT
♦ dwBus DWORD Output
♦ dwSlot DWORD Output
♦ dwFunction DWORD Output

✦ Usb struct
✧ deviceId WD_USB_ID

♦ dwVendorId DWORD Output
♦ dwProductId DWORD Output

✧ dwUniqueID DWORD Output
✦ Pcmcia struct
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✧ deviceId WD_PCMCIA_ID
♦ wManufacturerId WORD Output
♦ wCardId WORD Output

✧ pcmciaSlot WD_PCMCIA_SLOT
♦ uBus BYTE Output
♦ uSocket BYTE Output
♦ uFunction BYTE Output
♦ uPadding BYTE N/A

DESCRI PTI ON

Name Description
hWD Thehandleto WinDriver’s kernel-modedriver received

from WD_Open [A.2.1].
pEvent WD_EVENTelements:
handle Handlereceivedfrom WD_EventRegister [A.3.2].
dwAction A bit maskfield indicatingwhich eventsto registerto.

Plug and Play events:
• WD_INSERT - Device inserted
• WD_REMOVE - Device removed
Device power state:
• WD_POWER_CHANGED_D0- Full power
• WD_POWER_CHANGED_D1- Low sleep
• WD_POWER_CHANGED_D2- Mediumsleep
• WD_POWER_CHANGED_D3- Full sleep
• WD_POWER_SYSTEM_WORKING - Fully on
Systemspower state:
• WD_POWER_SYSTEM_SLEEPING1- Fully on but
sleeping
• WD_POWER_SYSTEM_SLEEPING2- CPU off,
memoryon,PCI/PCMCIAon
• WD_POWER_SYSTEM_SLEEPING3- CPU off,
Memoryis in refresh,PCI/PCMCIAon auxpower
• WD_POWER_SYSTEM_HIBERNATE - OS saves
context beforeshutdown
• WD_POWER_SYSTEM_SHUTDOWN - No context
saved

dwEventId An ID to identify the event in the complementary
WD_EventSend [A.3.5] function.
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dwCardType Can be either WD_BUS_PCI,WD_BUS_USB or
WD_BUS_PCMCIA (from the WD_BUS_TYPE
options).

dwOptions Return WD_ACKNOWLEDGE if it was usedin
WD_EventRegister [A.3.2].

dwVendorId PCI VendorID.
dwDeviceId PCI Device ID.
dwBus PCI busnumber.
dwSlot PCI slot.
dwFunction PCI function(on thedevice).
dwVendorId USBVendorID.
dwProductId USBProductID.
dwUniqueID UniqueID of theUSBdevice.
wManufacturerId PCMCIA ManufacturerID.
wCardId PCMCIA typeandmodelID.
uBus PCMCIA busnumber.
uSocket PCMCIA socket.
uFunction PCMCIA function.
uPadding 1 bytepadding(reserved).

RETURN VAL UE

ReturnsWD_STATUS_SUCCESS(0) on success,or an appropriateerror code
otherwise.

REM ARK S

Your applicationshouldcall WD_EventPull [A.3.4], after receiving an event
notification,in orderto retrieve additionalinformationidentifying the event. (For
example:your applicationcanregisterto receivea notificationaboutevery Plugand
Playor powermanagementeventthatoccurs,andafterreceiving anotification,it can
retrieve the exactdetailsof theevent i.e., insertion/removal, vendorID, device ID,
etc.).
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EXAM PL E

WD_EVENT Event;
BZERO(Event);
Event.handle = handle;
WD_EventPull(hWD, &Event);
if (Event.dwCardType==WD_BUS_PCI)
{

printf("got PCI event %d.%d.%d vid %04x/%04x action 0x%x\n",
Event.u.Pci.pciSlot.dwBus, Event.u.Pci.pciSlot.dwSlot,
Event.u.Pci.pciSlot.dwFunction, Event.u.Pci.cardId.dwVendorId,
Event.u.Pci.cardId.dwDeviceId, Event.dwAction);

}
else if (Event.dwCardType==WD_BUS_USB)
{

printf("got USB event unique %x vid %04x/%04x action 0x%x\n",
Event.u.Usb.dwUniqueID, Event.u.Usb.deviceId.dwVendorId,
Event.u.Usb.deviceId.dwProductId, Event.dwAction);

}
else if (Event.dwCardType==WD_BUS_PCMCIA)
{

printf("got PCMCIA event %d.%d.%d vid %04x/%04x action 0x%x\n",
Event.u.Pcmcia.pcmciaSlot.uBus,
Event.u.Pcmcia.pcmciaSlot.uSocket,
Event.u.Pcmcia.pcmciaSlot.uFunction,
Event.u.Pcmcia.deviceId.wManufacturerId,
Event.u.Pcmcia.deviceId.wCardId, Event.dwAction);

}
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A.3.5 WD_EventSend()

PURPOSE

• Acknowledgesa PlugandPlayor powermanagementevent.

PROTOTYPE

DWORD WD_EventSend(HANDLE hWD, WD_EVENT *pEvent);

PARAM ETERS

Name Type Input/Output
➢ hWD HANDLE Input
➢ pEvent WD_EVENT *

❏ handle DWORD Input
❏ dwAction DWORD Input
❏ dwStatus DWORD N/A
❏ dwEventId DWORD Input
❏ dwCardType WD_BUS_TYPE N/A
❏ hKernelPlugIn DWORD N/A
❏ dwOptions DWORD Input
❏ u union

✦ Pci struct
✧ cardId WD_PCI_ID

♦ dwVendorId DWORD N/A
♦ dwDeviceId DWORD N/A

✧ pciSlot WD_PCI_SLOT
♦ dwBus DWORD N/A
♦ dwSlot DWORD N/A
♦ dwFunction DWORD N/A

✦ Usb struct
✧ deviceId WD_USB_ID

♦ dwVendorId DWORD N/A
♦ dwProductId DWORD N/A

✧ dwUniqueID DWORD N/A
✦ Pcmcia struct

✧ deviceId WD_PCMCIA_ID
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♦ wManufacturerId WORD N/A
♦ wCardId WORD N/A

✧ pcmciaSlot WD_PCMCIA_SLOT
♦ uBus BYTE N/A
♦ uSocket BYTE N/A
♦ uFunction BYTE N/A
♦ uPadding BYTE N/A

DESCRI PTI ON

Name Description
hWD Thehandleto WinDriver’s kernel-modedriver received

from WD_Open [A.2.1].
pEvent WD_EVENTelements:
handle Handleto beusedbyWD_EventUnregister [A.3.3].

Returnszerowheneventregistrationfails.
dwEventId EventID receivedfrom WD_EventPull [A.3.4].
dwOptions ShouldbeWD_ACKNOWLEDGE.

RETURN VAL UE

ReturnsWD_STATUS_SUCCESS(0) on success,or an appropriateerror code
otherwise.

REM ARK S

You mustuseWD_EventSend [A.3.5] to acknowledgePlug andPlay or power
managementevents,if you registeredto receive notificationsof sucheventswith the
WD_ACKNOWLEDGEflag setin WD_EventRegister [A.3.2].



90 A FunctionReference

EXAM PL E

WD_EVENT Event;
BZERO(Event);
Event.handle = handle;
WD_EventPull(hWD, &Event);
if (Event.dwOptions & WD_ACKNOWLEDGE)

WD_EventSend(hWD, &Event);



AppendixB

CompactPCIHot Swap
Overview

B.1 What is CompactPCI?

CompactPCIis anadaptationof thePCI specificationfor industrialand/orembedded
applicationsrequiring a more robust mechanicalform factor thendesktopPCI.
CompactPCIusesindustrystandardmechanicalcomponentsandhigh performance
connectortechnologiesto provide an optimized systemintendedfor rugged
applications.CompactPCIprovidesa systemthat is electricallycompatiblewith the
PCI specification,allowing low costPCI componentsto beutilized in a mechanical
form factorsuitedfor ruggedenvironments.
CompactPCIis an openspecificationsupportedby the PICMG (PCI Industrial
ComputerManufacturersGroup),which is a consortiumof companiesinvolved in
utilizing PCI for embeddedapplications.
CompactPCIexiststo providea standardform factorfor thoseapplicationsrequiring
thehighperformanceof PCIaswell asthesmallsizeandruggednessof a rackmount
system. CompactPCIprovidesthe mechanismto directly apply PCI components
andtechnologyto a new mechanicalform factorwhile maintainingcapabilitywith
existing operatingsystemsandapplicationsoftwareavailablefor desktopPCI.

91



92 B CompactPCIHot Swap Overview

B.2 CompactPCI Features

Thefollowing list illustratesthemainfeaturesof CompactPCI:

• 33 and66 MHz PCI performance

• 32- and64-bit datatransfers

• 8 CompactPCIslotsperbussegmentat 33MHz

• 5 CompactPCIslotsperbussegmentat 66MHz

• Industrystandardsoftwaresupport

• 3U and6U form factor

• IEEE (1101.1,1101.10,and1101.11)Eurocardpackaging

• Wide varietyof availableI/O

• Systemmanagementbus

• Hot swapsupport

A CompactPCIsystemis composedof oneor moreCompactPCIbussegments.Each
segmentis composedof upto eightCompactPCIslots(at33MHz). EachCompactPCI
segmentbusconsistsof oneSystemslot,andup to sevenPeripheralslots.Physically
thesystem’sslot canbelocatedat any positionin thebackplane.
ThePeripheralslotsmaycontainsimpleboards,intelligentslaves,or PCIbusmasters.
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B.3 Why CompactPCI?

CompactPCIis attractive to industrialapplications,suchashigh-speedtelecomand
datacomsystemsfor 3 reasons:

1. CompactPCIhasanextremelyhigh bandwidth;this makesit particularlywell
suitedfor applicationssuchasservers,routers,convertersandswitches.

2. CompactPCIboardsareinserted/removedfrom the front of the chassis,and
I/O canbreakout eitherfrom thefront or throughtherear;this featureis well
suitedfor industrialusewhereinsertion/removal is a commonroutine.

3. TheHot Swapfeaturesupportedby theCompactPCIhardwarespecifications
makesit possibleto insertor removecircuit boardsto or from arunningsystem
without causingdamageto theotherboardsor crashingsystemsoftware,thus
enablingthe systemto be up andrunningwhile hardwareis beingreplaced,
maintainedor upgraded.

B.4 Hot Swap

General

Hot swap is the ability to insertandremove boards,without adverselyaffectinga
runningsystem.CompactPCIHot SwapSpecificationallowsvendorsto addhotswap
capabilitiesto CompactPCIsystem.
Thehot swap featurethathasbeenestablishedin theCompactPCISpecificationis
particularlywell suited,andhasindeedbeena critical requirement,for application
designsin the telecomanddatacommarkets. In systemsthat do not supporthot
swappingof peripheralboards,eachprocessof boardinsertionor removal, requires
a completeshut-down of theentiresystemuntil theprocessis complete,in orderto
preventdamageto otherboardsor to thesystemsoftware.In timecritical systemssuch
astelecomanddatacomsystems,systemdowntimeis amajorfinancialandqualityof
servicefactor;any downtimetranslatesinto financialloss,anddisconnectingservice
to active lines.Hence,reductionor eveneliminationof systemdowntimeis critical.
The hot swap facility reducesthe systemdowntime, which may be requiredfor
replacementof boardsandmakingchangesin thesystemconfiguration.Thehotswap
featureis oneof the key reasonswhy CompactPCIarchitectureis soattractive for
telecomanddatacomvendors.
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CompactPCIhot swap is not limited to peripheralboards,but at this time the
CompactPCIHot Swap Specification(PICMG 2.1 R1.0) doesnot addresshot
swappingof theSystemBoardComputer(SBC).

CompactPCI Boards (other than the systemhost) can be one of thr eetypes:

• Non Hot Swap: Boardsthatdo nothaveall thefeaturesrequiredfor hotswap.
They cannotbeinsertedor extractedfrom anoperatingCompactPCIsystem.

• Basic Hot Swap: Boardsthat have the minimum featuresrequiredfor hot
swap.

• Full Hot Swap: Boardsthathave the minimumfeaturesplus the additional
resourcesfor softwareconnectioncontrol. Full hot swapboardsallow thefull
rangeof systemcapabilities.

NOTE:
Go-HotSwaparchitectureallows it to fully supportboth basicand full hot swap
boards.

CompactPCI Silicon can be one of four types:

• Non Hot Swap: Thesilicon is not compatiblewith theminimal requirements
of theCompactPCIHot SwapSpecification.

• Hot Swap Capable: Silicon that containsthe minimum requirementsto
operatein ahotswapenvironment.Theseminimumrequirementsareattributes
that a boarddesignerwould not be able to compensatefor with external
circuitry.

• Hot Swap Friendly: Silicon that containssupportfor softwareconnection
control (asdefinedin PICMG 2.1 R1.0). Namelyproviding a supportfor a
Control andStatusRegister in the PCI configurationspace,andproviding
resourcesfor ENUM#, hot swapSwitchandtheBlue Led.

• Hot Swap Ready: Silicon thatcontainsall thedesirablefeaturesfor hot swap;
which areall the featuressupportedby hot swap friendly silicon, plus Bias
VoltageSupport,Early Power Support,and64 Bit Initialization. Thesechips
addthe pre-chargeandearly power support,so that no externalcircuitry is
required,exceptfor theonboardpowercontrol.
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NOTE:
Go-HotSwaparchitecture,allows it to fully supporthot swapcapable, friendly and
readysilicon.

Enumeration and Dynamic Configuration

Enumerationis definedby the CompactPCISpecification(PICMG 2.1 R1.0) as
the actiontaken by the systemhostto poll the configurationspacesof all the PCI
devicesandassign(or release)thenecessaryresources(memoryand/orI/O address
space,interrupts,andsoftwaredrivers). In systemsthat do not supporthot swap,
enumerationonly takesplaceasthe systemboots. In hot swap capablesystems,
dynamicconfigurationis required,wherebya hot swap boardis allocatedsystem
resources(enumerated)by the systemsoftware,following insertionof the board.
Thesesameresourcesarereleasedprior to extractionof theboard.
In orderto takeadvantageof thehardware’shotswapcapability, asubstantialamount
of additionalsoftwareis required- at thedevice driver level, at thesystemservices
level andat theapplicationslevel.

The Software Aspect

Thesoftwareaspectof thehot swapprocessinvolvesdetectionof thehot swapevent,
dynamicconfigurationandresourceallocation.It alsoinvolvesinforming thesystem
of the eventso that the systemandapplicationsrunningarenot damaged,andthe
insertion/removal eventis transparentto thesystemuser.
While many hardwareproductsarealreadyelectricallyandmechanicallyhot swap
compatible,until now little softwareexisted that allowed utilization of the new
capabilities.Mass-market operatingsystems,suchasWindows 98, Me, NT, 2000,
XP, Server 2003,Solaris(until version8), Linux andVxWorks, currentlylack the
additionalsoftware layersneededto supportthe new hot swap capabilities. The
absenceof suchsoftware standardshasretardedmarket growth, and is forcing
companieseitherto give up utilization of hot swap capabilities,or to develop/buy
proprietarysolutions.Eitherway, thesituationis aconsiderableresourceconsumer.
Anotherprobleminvolvesthe hot swap standarditself, which is somewhat shady
in someof the softwareareas.The grayareasin the specificationhave resultedin
different implementationsof someof the hot swap mechanismsprovided by the
systemboardmanufacturers.As a result,aCompactPCIhardwarevendorthatdesires
to ship hot swap awaredriverswith the hardwareneedsto developandprovide a
differentdriver for eachdifferentsystemboardneededto besupported.
In orderto provideacompletehotswapawaresolution,thehardwarevendorneedsto
eitheruseproprietaryoperatingsystems,or implementthehotswapmechanismfrom
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scratch,andseparately, for eachdifferentsystemhardwarethatneedsto besupported
aswell asfor eachdifferentoperatingsystemthatneedsto besupported.
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Worldwide: +972-9-885-9365
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