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Chapter1

GeneralOverview

1.1 Intr oduction

JungoGo-HotSvap is a software infrastructurethat addsthe necessargoftware
modulesrequiredto enableCompactPChot swapping,and providesthe tools and
developmentervironmentto develophot swap awaredrivers.

Go-HotSvapcomplieswith PICMG 2.1 R2.0requirement$or CompactPClGeneral
UseFull Hot Swap Software.

Go-HotSwap supportd_inux, SolarisandWindows 2000/XP/Serer 2003, utilizing
thenative Plug-and-Playapabilitiesof theseoperatingsystems.

Go-HotSwap software infrastructureconsistsof a low-level operatingsystem
extension the Hot Swap Engine thatis responsibldor thefollowing actwvities:

« Identifying theinsertion/remeal of CompactPCboards.
* Notifying the systemservicesandthe relevantdriversof ahot swap event.

« Notifying therelevantapplicationsof a hot swapevent.
Go-HotSvapincludesJungos WinDriver, adriver developmentool, asanintegrated
componentThedriver developmentoolkit dramaticallysimplifiesthe very difficult

taskof developinga device driver from scratch.It providesa completesolutionfor
creatinghigh performancelrivers,which handleinterruptsandl/O at optimalrates.

8
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It is not obligatoryto usetheincludeddriver developmentoolkit in orderto generate
your driver'ssourcecode.You cancreateyour driverfrom scratchandsimply addthe
Go-HotSvwapAPI to yourdriver'ssourcecodeto make it hotswapawareandto utilize
the Go-HotSvap services.However, by usingthe includedtools your development
timeis considerablyeduced.

Go-HotSvapalsoincludestheConfiguratiorManageragraphicatool, whichenables
the Go-HotSvap engineto respondo hot swap events. The usercanconfigurethe
ConfigurationManagelin orderto executetasksuponhotswapeventssuchasrunning
abatchfile or starting/stopping service thusachieszing hot swap capabilitieswithout
modifying the driver’s sourcecode. In addition,Go-HotSwap includesa samplein
console-modéhat hasthe samefunctionality asthe ConfigurationManager The
sample hs_actvate, alsoenableghe Go-HotSwap engineto respondto hot swap
events.

Go-HotSwvap is an ideal solution for hardware vendors,as well as for system
integratorsandoperatingsystenmvendorsaimingto provide hot swap capabilitiesto
theenduser

We recommend you periodically visit Jungos website at
htt p: // ww. j ungo. comfor the latestinformationon Go-HotSwap and other
developmentoolsthatJungooffers.

1.2 Background

In orderto take advantageof the hot swap capabilityof the CompactPChardware,a
substantiabmountof additionalsoftwareis requiredat the operatingsystemlevel.

The softwareaspecbf the hot swap processnvolves:

* Hot swap eventdetection
« Dynamicallocationandde-allocatiorof systenresources
» Configurationof newly insertedboards
* Notificationto relevantsubscribers
Normally, the systemBIOS or the operatingsystemassignsa memoryaddresspace,

anl/O addresspaceandIRQ to eachof the CompactPCHeviceswhenthe systemis
poweredup.
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But whena CompactPCboardis inserted/remeed whenthe systemis already
running,the systemis requiredto detectthe eventandto dynamicallyreconfigurehe
memory I/O addresspaceandIRQ.

Thisistheroleof thekernelhotswapmodules Basically thekernelhotswapmodules
arerequiredto detectthe eventof a CompactPCtardbeinginserted/remeed,andto
reconfigurehe systemresourcesccordingly

The kernelhot swap modulesare alsorequiredto inform the systemof the event
so that the systemand applicationsrunning are not damagedand the event of
insertion/remwal is transparento the systemuser

While mary hardwareproductsare alreadyelectricallyand mechanicallyhot swap
compatible,not all mass-markt operatingsystemsfully supporthot swapping.
Windows 2000/XP/Serer 2003 operatingsystemsfor example,do not recognize
insertion/remwal of CompactPCboards.

The absencdull hot swap supportin mass-margt operatingsystemsis forcing
companiego give up utilization of hot swap capabilities,purchaseproprietary
solutionsor developin-housesolutionsthatcomply with the CompactPCktandard.
Any chosermpaththe companieshooseo take, is undesirablelueto the considerable
resourceconsumption.

Developinganin-househot swap softwaresolutionis not an easytask. It requires
developinglow-level servicessuchas a hot swap systemdriver and a hot swap
service.

Thesecomponentsnvolve hardware abstraction hardware accessand dynamic
resourceallocation. The developmentprocessnvolveslearningthe internalsof the
operatingsystemJearningnew toolsfor development/debggingin the kernelmode
(suchasDDK andETK), writing the kernel-modanoduleshatdo the basichardware
accessanddynamicresourceallocation(hot swap systemdriver and service),and
repetitionof theabove stepsfor eachoperatingsystemon which the codeshouldrun.

Go-HotSwvap provides a complete off-the-shelf solution thus reducing the
time-to-marlet factor and enablingusersto focus on core technologiesnstead
of goingthroughall the effort involvedin developingin-househot swap software.

1See CompactPCIHot Swap SpecificationPICMG 2.1 R2.
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1.3 Feature List

Go-HotSwaparchitecturdeatureghefollowing advantages:

1.3.1 Multi Operating SystemSupport

Go-HotSvapsupportsSolaris,Linux andWindows 2000/XP/Serer 2003.

Benefit: Go-HotSvapprovidesmaximumflexibility; theuseris notrestrictecto only
oneoperatingsystem.

Example: By usingGo-HotSvap hardwarevendorscanhave softwaresupportfor a
multitude of operatingsystemsthusextendingthe market shareof their productand
complyingwith morecustomerequirements.

1.3.2 Driver Architecture

Go-HotSwapis not restrictedto driversthatare hot swap compliant,suchasdrivers
thatfully supportthe Microsoft Windows 2000 PnPsubsystenadditions,anddoes
notrequirethedriverto be re-writtenin orderto benefitfrom hot swap capabilities.

Benefit: Jungos solution enabledegag drivers,aswell ashot swap compliant
drivers,to utilize the hot swap mechanismThis providesfor comprehensie hot swap
supportandenablegjuicker deploymentof the hot swap solution.

Example: Go-HotSwap enableshardware vendorsto usea driver written for a
standardCl device with CompactPChardwarewithout having to modify thedriver.

1.3.3 Driver DevelopmentTools

A completeand robust hot swap solution shouldinclude the necessaryools to
build hot swap device driversfrom scratch.Jungoprovidesa completesolutionfor
customerswhich not only includesthe additionalsoftwarelayersthatareneededo
supporthot swap, but alsoincludeswinDriver - a device driver developmentoolkit,
which dramaticallysimplifiesandautomateshedriver developmeniprocess.

Benefit: Go-HotSwapincludesthe WinDriver developmentoolkit, which features
DriverWizard,a graphicalwizardthatguidesthe userthroughthe complicatedaskof
creatingadevice driver.
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NOTE:

WinDriveris integratedinto the Go-HotSwappackagethereforewhenyou readthe
WinDriverdocumentationall reference$o WinDri ver shouldbereadasreferences
to Go-HotSwap. For example,WinDriver Users Guiderefersto the PCl_SCAN
utility, foundat \windri ver\util\pci_scan.exe

A Go-HotSvap userwill find the sameutility at\GoHotSwap\util\pci_scan.exe
instead.

1.3.4 CrossOperating SystemCapability

Thedevelopeddevice driversgeneratedvith the Jungos driver developmentoolsare
binary compatiblebetweenwindows 2000,XP and Sener 2003andaresourcecode
compatiblebetweerall the above operatingsystems.

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

1.3.5 Hardware Compatibility

Go-HotSvap canbe usedto develop hot swap awaredriversfor any CompactPCl
device. Go-HotSwap supportsary CompactPClsilicon/board/platformthereby
enablingyou to usea combinationof any vendorscomponentén the system.

1.3.6 Flexible Driver Models

A completehot swap solutionshouldenabledevelopergto createeitherusermodeor
kernel-modedevice drivers. Go-HotSvapsupportdothdrivermodels,.e. usekmode
andkernel-mode.

Benefits: This enableshot swap aware usermodedriversto be developedwhere
possiblereducingthelearningcurve for thedriver developer

1.3.7 Stability

A robusthot swapsolutionshouldbe stableandfield-tested Go-HotSvapis basedn
Jungohardwareaccessechnologythathasbeerfield testedonthousandsf platforms
andhardwarecombinationsy JungoWinDriver andKernelDriver productlines.
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1.3.8 Technical Support

Jungooffers excellenttechnicalsupportdirectly by Jungos R&D team- the same
expertsthatwrotethe software. During the evaluationperiod,Jungoprovides30 days
of free technicalsupport. Upon purchaseadditionaltwo monthsof free technical
supportareprovided. Additional supportprogramscanbe purchasedeparately

1.4 Evaluate Go-HotSwapBefore Purchasing

Evaluationversionsof Go-HotSwapfor all supportecperatingsystemsareavailable
attheJungowebsiteatht t p: / / www. j ungo. com

Jungoprovidesa fully featuredevaluationversionwith which you canactually
developyour hot swap capabledriver, and purchasehe softwarewhensatisfiedwith
its functionality.

All evaluationversionsof Go-HotSvaparefully featured.Their functionalityis not
lackingin any way. Thefollowing arethelimitations of the evaluationversions:

* A messagappear®n eachfirst useof Go-HotSwap sayingthatthis versionof
Go-HotSwapis for evaluationpurpose®nly andcannotbedistributed.

» A dialogbox, with a messagestatingthat an evaluationversionis beingrun,
popsuponevery interactionwith the hardware.

* TheWindows evaluationversionexpires30 daysfrom the dateof installation.

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

NOTE:

Whenthe Go-HotSvapkernelstopsworking, you maynot receive awarning
messagaotifying you of this andyou may mistakenly think thatthe kernel

engineis malfunctioning.If your Go-HotSvapkernelstopsrespondingjust

unloadit andthenreloadit again.It will thenwork for another60 minutes.
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Chapter 2

Ar chitectural Overview

2.1 General

Go-HotSvap softwareis a combinationof four components:

< Hot Swap Engine - This componensenesasagenerichot swap awaredriver
thatresidesn thekernel. TheHot Swap Enginecommunicateslirectly with the
hardware,aswell aswith the hardwarespecificdriver (directly, or throughthe
ConfigurationManager).lts centraltaskis to detecthot swap events,identify
thehot swappedboardsrequiredresourcesind(optional)dynamicallyallocate
themor de-allocatehemuponremoval of the board.

» Kernel-Mode MessagingMechanism - This componenis responsiblgor
establishingandmaintainingan updatedog of the hot swap eventsaccording
to the datarecevvedfrom the Hot Swap Engine. It thentransferghe relevant
message® thesubscribedlriversor applications.

 Driver Development Toolkit - This componentif you wish to useit, enables
quick and simple developmentof your driver’'s hardware accessode. The
driver developmentoolkit enableghe userto easilyproducea userapplication
awareof hotswapevents.

NOTE:

It is not a requiremento useJungos driver developmenttoolsin orderto
developyour driver hardwareaccesode;ary third partydriver developmen
kit canbeused.

14
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« Configuration Manager/hs_actvate - This components an usermode
applicationwhich activatesandstopsthe Hot Swap Engineandenableshe Hot
SwapEngineto respondo hotswapevents.Thehs_actvateis aconsole-mode
applicationsuitablefor all supporteaperatingsystemswhile theConfiguration
Manageris a graphicalimplementatiorof hs_activate, suitablefor Windows
only. The usercan configurethe ConfigurationManagers_activate in
orderto executetasksupon hot swap eventssuchasrunning a batchfile
or starting/stoppin@ service,thus achieving hot swap capabilitieswithout
modifying thedriver’s sourcecode.

Thefollowing diagramillustratestwo possiblenethodsf workingwith Go-HotSwap:

w
[a)
% Configuration
o XV”]PH\./er Manager/ (e ApSpe“r(\:/?:sn/
% ez HS_Activate
2 A

\ ACTIVATE/STOP

“a

. WinDriver kernel module
w
z
e Go-HotSwap:
u HotSwap Engine

Figure 2.1: Go-HotSwvap Architecture

In figure 2.1, the ConfigurationManageris_activate is responsibldor activatingthe
Hot SwapEngine.

TheHot Swap Engineis thenresponsibldor detectinghot swapeventsand(optional)
allocatingthe boards’requiredresourcesThe Hot Swap Enginenotifieseitherthe
WinDriver applicationor the ConfigurationManagerhs_activate abouthot swap
events.
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The ConfigurationManagerhs_actvate is alsoresponsibldor 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 processyou are asked to select
your driver’s options, one of which is Plug and Play notifications, anotheris
Paver Managemennhotifications. Selecttheseoptionsin orderto useWinDriver's
applicationwith theHot Swap Engine.

The alternatve optionis to usea differentapplication/serviceia the Configuration
Managerhs_activate, which notifies/starts/stopthedriversor applicationsaccording
to theway the userconfiguredthe ConfigurationManagerhs_actvate.
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2.2 TheHot SwapEngine

The Hot Swap Engineactsas a genericHot-Swap/Hot-PlugSystemDriver (as
describedn the Hot Swap SpecificationPICMG 2.1 R2.0). Its main taskis to
detecthot swap eventsandidentify the hot swappedboards requiredresourcesOn
Windows platformsyou have the optionto usethe Hot Swap Engineto dynamically
allocatethe hot swappedboards resourcegor de-allocatethem uponthe board
removal).

2.2.1 DetectingHot Swap Events

In orderto detectlive insertion/remeal of CompactPCHevicesfrom the bus, the
Hot Swap Enginecanuseoneof thefollowing methodspolling the CompactPCbus
periodically, or polling the ENUM# signal.

Polling the CompactPCI Bus

Whenthe polling mechanisnis activatedby WD WAt chPci St art () , the Hot
Swap Engine startspolling the bus periodically This is Go-HotSvap’s default
mechanisnfor detectionof hot swap events,becauset allows compliancewith all
CompactPCkystemconfigurationsand boardtypes(including basicand full hot
swap boards).

The Hot Swap SpecificationPICMG 2.1 R1.0 allows the ENUM# signalto either
drive an interruptor be polled by the systemsoftware at regular intervals. The
implementatiorandsupportof the ENUM# signalrequiresplatform specificsupport,
making the bus polling mechanisma betterchoiceasthe default mechanisnfor
detectionof hot swap events. Moreover, this architectureallows Go-HotSvap to
enablehot swapwith boardsthatdo notimplementthe ENUM# signalatall.

After initiation, the Hot Swap Enginescanghe CompactPCbusto determinewhich
devices are actually present. To do this, the Hot Swap Engineaccessethe PCI
ConfigurationSpaceandreadsthe Vlendor 1D registerin eachoneof the possible32
CompactPCElotson eachof the CompactPCbuses.The busreportsan attemptto
readthe VendorID of non-&istentdevicesby returningavalueof all 1's.

Whena boardis found, the Hot Swap Engineretrievesadditionalinformation,such
as:

1A signal provided by CompactPClfull hot swap boardsand by hot swap friendly/ready
CompactPClsilicon, in order to notify the systemhostthat a board was either freshly inserted
or is aboutto be extracted.



18 2 Architectural Overviev

1. Theboardsdevice ID.

2. Whetherthe boardis hot swap compatibleor not (basichot swap or full hot
swap). If it is, the Hot Swap Enginecontinueso check:

(a) Whetherthe statusof the Handle Switch (activatedby the lower ejector
handle)is closedor open,by queryingthe Hot Swap Controland Status
bits INS and EXT. Any alternationgto the handlestatusdetectedn
the next polling cycle will be usedto determinewvhetherthe boardwas
inserted(HandleSwitch closed),or whetherit is aboutto be removed
(HandleSwitchopen).

(b) Whethertheboardis a PCl busmaster A PCI bus masteris a peripheral
boardcontainingabridgethatconnectghe parentbusonwhichit resides,
to a child busresidingbeyondthe board,capableof carryingadditional
boards.The Hot Swap Enginechecksthis by accessinghe Class Code
registerin the PCI configurationspaceof the board. If theboardis a PCI
bus masterthe Hot Swap Enginelocatesthe busesanddevicesresiding
beyondthatbridgeandaddsthemto the scanlist. The samescanscheme
is appliedto a child busaswell.

(c) Whetherthe boardis a multifunction device, by queryingthe Header
Type registerin the PCI ConfigurationSpaceof theboard.If it is, the Hot
Swap Enginequeriesall the boards functionsandaddsthemto the scan
list.

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

At the next polling cycle the Hot Swap Enginewill poll the listed busesboardsand
functions,alongwith the PCl busesupdatingthe scanlist accordingto changeghat
resultfrom insertion/etractionof boardsjnto or out of thesystem.

Fromthis point onward, the PCl busesarepolled constantlyat regularintervals, thus
updatingandconstructinga new scanlist wheneverachanges made.

Onceanew scanlist hasbeenconstructedthe enginecompareshenew list to theold
one. It sendsa messageoncerningary modificationit detectedo the kernel-mode
MessagingMechanism from whereit canbe extractedby the relevant processes
(usermodeapplicationsor device drivers).

TheHot Swap Enginewill detectoneof thefollowing modifications:

» The ejector handle of an existing board has beenopened- the Hot Swap
Enginesendsa messageassertinghatthe boardis aboutto be removedand
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addsthis datato its databaselHowever, theenginedoesnotallocatethis boards
resourceso a newly insertedboarduntil it hasbeenphysicallyremovedfrom
thechassis.

« An existing board has beenphysically extracted from the chassis- The
Hot Swap Enginesendsa messagéo the kernel-modeMessagingiechanism,
assertinghatthe boardhasbeenremoved,andaddsthis datato its database.
The messagés sentwhetherthis boardwas extractedafter all subscribed
applicationsanddrivershadterminatedtheir accesgo the extractedboard,
or before(surpriseextraction). The Hot Swap Enginealsofreesthe boards
resourceso bereallocatedvhenanew boardis insertednto the chassis.

* A new board has beeninserted - If this boardwasfoundto bewith hot swap
abilities, but its ejectorhandleis still open,no resourcesreallocatedto it. If
the ejectorhandleof a hot swap aware boardis closed,the engineallocates
its requiredresourcegseebelon) and sendsthe appropriatemessagéo the
kernel-modeMessagingMechanismijncludingthe vendor/deice ID, bus, slot
andfunction.

Monitoring the ENUM# signal

Go-HotSwap enablesyou to hook into the ENUM# signalin orderto detecthot
swap events.In this caseyou shouldnot activatethe polling mechanismbut instead
instructyour applicationto listento the ENUM# interruptin orderto detectthe hot
swap events. Listeningto the ENUM# interruptis donewith WinDriver's interrupt
handlingAPI. Pleaseeferto the WinDriver users guidefor detailedinformation.

2.2.2 Allocating Required Resouices(Enumeration)

NOTE:

The resourceallocationis performedby the Hot Swap Engineunlessyou specify
to usethe operatingsystems Plug and Play Managerfor this purpose. In

WD _Wat chPci St art [A.1.3] the dwOptions field canbe changedo specify
thatthe operatingsystemis responsibldor resourceallocation.

In non-hotswap systemsenumeratioronly takesplaceasthe systemboots.
The Go-HotSvapsoftwareenabledive enumeratiorundera runningsystemWhena
hot swapboardis insertednto the systemthe Hot Swap Engineperformsthe process
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of DynamicConfigurationwherebyit allocatessystenresourceso theboard while
the systemis running.

Whenusingthe polling method,the Hot Swap Engineautomaticallyallocates(or
de-allocatesjhe requiredresources Whenusingthe ENUM# signalto detecthot
swap events,the Go-HotSvap function WD_HsEvent Send() shouldbe called
in orderto allocate(or de-allocate)}the requiredresources.Pleaserefer to the
Go-HotSvap FunctionReferencdor moreinformationregardingthis function.

Theallocatedsystenmresourcegresomeor all of thefollowing:
I/0, Memory and PrefetchableMemory

Theresourceallocationprocesdiffersin the caseof a simpleboardanda PCl Bus
Master

a. Allocating /0, Memory andPrefetchabléemoryfor a simpleboard

Whena simpleboardis insertedinto one of the slots,the Hot Swap Engine
first queriesits requiredresourcedy accessinghe PCI configurationspace
registers.TheHot SwapEnginequeriesall 6 BARs (BaseAddressRegisters)of
theboard,andidentifiesthe requiredresource®f eachBAR. Theseresources
couldbe /O, memoryandprefetchablenemory It thenallocateshe boards
requiredresourcesccordingly

b. Allocating /0, MemoryandPrefetchabléemoryfor a PClbusmaster

Whena PCI bus masteris insertedinto oneof the slots, resourceshouldbe
allocatedfor the PCI bus masteiitself, aswell asfor the child busandfor any
boardresidingon thechild busbeyondthebridge.Again, theseresourcesould
bel/O, MemoryandPrefetchablélemory. The Hot Swap Enginefirst queries
the 2 BARs of the PCI bus masterandidentifiestheresourcesequiredby each
BAR; it thenallocatesthe boards requiredresourcesccordingly The Hot
SwapEnginealsoallocategesourceso thechild bus,accordingo apredefined
algorithm. The Hot Swap Enginethenscanghe child busto determinewhat
resourcesreto be allocatedfor any boardlocatedon the child bus. At this
stagetheenginealsosetsarangeof bus/slothumbersavailableatthechild bus.

Interrupts

Whenthe Hot Swap Enginedetectsa boardthatrequiresinterrupts,it assignghe
interruptsasfollows:

2see PICMG Hot Swap Specification2.1 R2.0.
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1. Onx86machinesif theboardis insertednto aslotthatis listedontheinterrupt
routingtablelocatedin the BIOS, theenginefindsthe appropriateegisterin the
APIC (AdvancedProgrammablénterruptController)andwritesthe interrupt
numberto theboard.

2. OnPPCmachinespr if theboardis insertedinto a slotthatis notlistedin the
interruptrouting table,the enginerecursvely calculateghe interruptline and
thenfindsthe appropriataegisterin the APIC andwritestheinterruptnumber
to theboard.

Command Register

In orderto accesghe board, the enginesetsthe Command registerin the PCI
configurationspaceo a predefinedsalue,asdefinedin the PCl specificatiorR2.2.

Whentheallocationprocesss complete therelevantdrivers/applicationarenotified
by the Hot Swap Engineof the boards’/devices’ newly allocatedresources.This
messagés eithertransferredlirectly to thedriver (if ahotswapawaredriverhadbeen
developed),or via the Go-HotSwvap ConfigurationManager(if alegag/ PCI driver
hadbeenusedwithoutany driver codeprogrammingor modifications).
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2.3 Kernel-Mode MessagingMechanism

Any applicationor driver that needsto be notified upona hot swap event, detected
by the Hot Swap Engine,registersitself to the kernel-modeviessagingviechanism.
The registrationprocessalsoincludesthe setof event criteriathat arerelevantto
this applicationor device. For example,an applicationcanbe registeredto receve
notificationswhenevera CompactPCboardwith avendorlD of 0x1234is removed.
Eachregistrationcall createsa separatdinkedlist of events.

As of this point, every hot swap eventthat occursand meetsthe predefinedset of
criteria,is addedo thelinkedlist andsentto therelevantsubscriber

After receving a notification,the subscriberetrievesadditionalinformationfrom the
linkedlist thatwasnot includedin the original notification. In the exampleabove,
aftertheapplicationrecevvedanotificationthata CompactPCboardwith avendorlD
of 0x1234hasbeenremoved, it retrievesadditionalinformationregardingits device
ID andphysicallocation.
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2.4 Driver DevelopmentToolkit

Jungooffers two typesof driver developmenttools that can be usedin orderto
simplify thedifficult taskof developingadevice driver:

* WinDriver

* KernelDrver

WinDriveris atoolkit for developingmonolithicdevice driversandKernelDrveris a
toolkit for developingstandardperatingsystemnternaldriversthatrequirehardware
accesandthatmustcommunicatevith the operatingsystemor mustbeimplemented
in thekernel.

In mostcasesa monolithic device driver is required(i.e. a driver that drivesa
hardwareby directly accessinghe hardware). This is why WinDriveris anintegral
partof the Go-HotSwappackage.

KernelDrveris notanintegral partof the Go-HotSwappackagéut asa Go-HotSwvap
useryou areentitledto receive Jungos KernelDrivertoolkit. If neededpleasecontact
JungoandKernelDriverwill beprovidedto youimmediately

WinDriver providesa hardware-accesaPI thatis availableto any application.The
WinDriver AP| enableghe applicationto accesgshe CompactPCkard’s registers,
memoryranges)/O rangesand handleinterrupts,via WinDriver’'s kernelmodule.
Thekernelmoduleis a genericdevice driver thatcanaccessry device, asinstructed
by theWinDriver API. Whendevelopinga hotswapawaredriver usingthe WinDriver
toolkit, WinDriver's kernelmoduleincludesthe Hot Swap Engine.

WinDriverfeatureghe DriverWzard,a GUI-baseddiagnosticanddriver generation
tool environment,which canautomaticallygeneratehe driver codethatis specificto
the particularhardware. AnotherWinDriver featureincludedis the KernelPlugin,
which enablegerformanceeritical partsof the usekrmodecodeto runin the kernel
mode therebyachieving optimal performancelimited only by systemcapabilities.

WhenusingtheWinDriverwizardto generatgour driver'shardwareaccesgode,you
areasledto selectyour driver’s options,oneof which is PlugandPlay notifications,
anotheris Pover Managemennotifications.Selecttheseoptionsin orderto createa
hot swap awareapplication.Usethe ConfigurationManagems_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 documentationall referencego the WinDri ver directory
should be read as referencedo the Go-HotSwap directory For example

- the WinDriver users guide refersto the PCl_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 requiremento usethe includeddriver development
toolsin orderto utilize the Go-HotSvap infrastructure put by usingWinDriver you
will gainthefollowing advantages:

» Easy Development - WinDriver enablesprogrammersto create
PCI/ISA/EISA/ISAPnP/PCMCIA/USBbaseddevice driversin an extremely
shorttime. WinDriver allows you to createyour driver in user mode, in a
familiar ernvironment- usingMSDEYV, Visual C/C++, Borland,Delphi, Visual
Basicor ary otherWin32 compiler WinDriver eliminatesthe needfor you to
be familiar with operatingsysteminternals kernelprogrammingthe DDK or
have ary device driverknowledge.

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

» CrossOS capabilities - Thecodegeneratedvith WinDriverwill runonall the
supportedperatingsystemsawithout any modifications.

» Friendly Wizards - The DriverWizard (included)is a Graphicaldiagnostics
tool thatletsyou write to, andreadfrom the hardware,beforewriting a single
line of code. With a few clicks of the mouse,the hardwareis diagnosed
memoryrangesare read,registersare toggledand interruptsare checled.
Oncethedevice is operatingto your satishction,the Driver\WMzard createshe
skeletaldriver sourcecode,giving accesdgunctionsto all of the resource®n
thehardware.

« Kernel-Mode Performance- WinDriver's API is optimizedfor performance.
For driversthat needkernel-modeperformanceWinDriver offersthe Kernel
Plugin. This powerful featureenablesyou to createanddehug your codein
usermode,andrun the performancecritical partsof your code,(suchasthe
interrupthandler or accesgo I/0 mappedmemoryranges)jn kernelmode,
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therebyachieving kernel-modeperformancezeroperformancalegradation).
This uniquefeatureallows the developerto run the usermodecodein the
operatingsystemkernelwithout having to learnhow the kernelworks. When
working on Windows CE, thereis no needto usethe KernelPluglnsinceCE
hasno separatiorbetweenusermodeandkernelmode,thusenablingyou to
easilyachieve optimal performancdrom the usermodecode.

WinDriver users guideis includedin this packageandwe recommendhatyou refer
to it whendevelopingyour driver.
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2.5 Configuration Manager/hs_actvate

The Configuration Manager andhs_actiate are usermodeapplicationswhich

enablethe Go-HotSvap engineto respondo hot swap events. The hs_activate is
a console-modepplicationsuitablefor all supportedoperatingsystemswhile the
ConfigurationManageris a graphicalimplementatiorof hs_activate, suitablefor

Windows only.

Whendevelopinga hot swap awaredriver (usingWinDriver or ary othertoolkit), the
engineis ableto interfacedirectly with the driver within the kernelmode.However,
Go-HotSvapenables/ou to usethe ConfigurationManager/hs_aoctateto initiate the
engineandinterfacewith the userto receve furtherinstructions.

The ConfigurationManager/hs_acotate can be pre-configuredo do ary of the
following uponinsertionor extraction of a board: start/stopa PCI driver or a
serviceor run ary usermodeapplicationor script. Theseinstructionsarekeptin the
ConfigurationManagers databaseasa configuratiorfile.

i GO-HotSwap: Edit Device Configuration x|
Vendor: [1085  JPLX
Device: |30C1 lcF’CI 9030RDK-LITE CompactPCl Reference
r~ Oninzertion actions;
Add
Edit
i~ On removal actions:
Action [ File name Il A
Run EXE/BAT... net send localhost card removed
Edit
Remove
0K Cancel

Figure2.2: ConfigurationManager- Device ConfigurationScreen

The ConfigurationManageris not neededvhenever a CompactPChot swap aware
driveris developedwith theWinDriver API, otherthanfor activatingandstoppingthe
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Hot Swapengine.In this case the Hot Swap Enginedatais transferredirectly to the
newly developedCompactPCHriver.
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2.6 TechnicalOverview Summary

The combinationof thesefour componentenablesGo-HotSwapto add hot swap
capabilitiesfor CompactPChardwareto all major operatingsystemsandwith ary
availablesystemboard.

Go-HotSvapenablesusersto immediatelyaddhot swap capabilitiesto their existing
PCl driversor to easilydevelophot swap awvaredriversfrom scratch.The resulting
codewill compileandrun onall supportedperatingsystems.

Go-HotSvapalsotransparentlysupportsary CompactPChardware,i.e. basicor full
hot swap,aswell assilicon friendly andready



Chapter 3

Installation and Setup

3.1 Recommendationgdor Windows and Linux

In the CompactPCkystemthe devicesareattachedanddetachedlynamicallyfrom

the system.Thereforethe PCl devicestree,comprisedof bridgesandchild devices,
shouldbe configureddynamically The dynamicconfigurationincludesin particular
allocationof I/O andmemoryresources.

The bridgeis configured(as open) once,eitherat boottime or whena device is
attachedat a later stage. If at boottime thereare deviceswith I/O or memory
attachedo a child bus behindthe bridge, the bridgeis configuredas openat this
stage.Otherwisethebridgeis configuredasclosedandwill bereconfigurecasopen,
only whena device with I/O or memoryis attachedo the child bus. The bridgeis
configuredto accommodat¢he resource®f 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 devicesare attachedat the time of the bridge configuration the
allocatedresourcesnay not be sufficient for additionaldevices. This mayresultin a
casewhereadeviceis attachedndtheoperatingsystencannotassigrtheappropriate
resourcedor this device.

29
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3.2 SystemRequirements

For Windows Platforms

¢ An x86 processor

* Any 32-bit developmentervironmentsupportingC (not requiredif working
only with the ConfigurationManager)

For Linux

e Linux 2.6

¢ An x86 processor

A GCCcompilerfor WinDriverinstallation

NOTE:
The GCC compilermustbethe sameversionastherunningkernel.

Any 32-bit developmentenvironmentsupportingC (suchas GCC) for user
mode

* OnyourdevelopmentPC:glibc2.3.x

For Solaris

NOTE:
On Solaris,Go-HotSvap/WinDriverrelieson SystemConfigurationAdministration
support.Hot-swapis supportednly for slotsthatarevisible to the cfgadm system

utility.

» Solaris8.0/ 9.0 (for Solaris8 it is recommendetb useupdate3 or higher)

 64-bitor 32-bit kernelon SFARC platform
or
32-bitkernelon x86 platform

« Any 32-bitdevelopmentrnvironmentsupportingC (suchasGCC).
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* Youshouldmake surethatyou have thefollowing softwareinstalled:

Solarisdrivers:

— pcihp - PClnexushotplugsupport

— hpcsve- hot-plugcontrollerservices

— sc- SystemManagemen€ControllerDriver

— hsc- Hotswap Controllermodule
Applicationsmay accesghe systemhotplug serviceshroughthe interfaces
provided by libdevice.so.1 Oncethe systemhotplug servicesand the

libdevice.so.llibrary are properly installed, you shouldbe able to obtain
alist of CompactPCklotsby runningcfgadm.

A sampleoutputfrom a correctlyinstalledsystem:

$> cf gadm

Ap_Id Type Receptacl e Qccupant

pci 1: hscO_sl ot 2 unknown connect ed unconfi gured
pci 1: hscO_sl ot 3 bri dge/fhs connected confi gured
pci 1: hscO_sl ot 4 unknown connect ed unconfi gured
pci 1: hscO_slot5 unknown connect ed unconfi gured
pci 1: hscO_sl ot 6 unknown connect ed unconfi gured
pci 1: hscO_sl ot 7 unknown connect ed unconfi gured
pci 1: hscO_sl ot 8 unknown connect ed unconfi gured
NOTE:

When hot-remaing a device, it is requiredto issuean unconfi gur e
commandoeforephysicallyremaoving thedevice, e.g.:

$> cfgadm -c unconfigure pci1l: hscO_slot3

Thereis no needto issueany commandvhenhot-insertinga device.

3.3 Go-HotSwaplnstallation Instructions

The Go-HotSwap CD containsGo-HotSvap versionsfor all the differentoperating
systems.The CD’s root directorycontainsthe Windows version. The installationfor
the Windows versionautomaticallystartswhenyou insertthe CD into your CD drive.
The otherversionsof Go-HotSvaparelocatedin the sub-directoriesaccordingto the
operatingsystemi.e. \Solaris.

Condi tion
unknown
ok
unknown
unknown
unknown
unknown
unknown
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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:
Youmusthave administratve privilegesin orderto install Go-HotSwapon Windows
platforms.

1. Insertthe Go-HotSvap CD into the CD drive. (Wheninstalling Go-HotSvap
by downloadingit from Jungo$ web site, double-clickthe downloaded
Go-HotSvapfile (HSxxx.ex8 in your downloaddirectory andgoto Step3)

2. Wait a few secondsuntil theinstallationprogramautomaticallystarts. If for
somereasonit doesnot startautomatically double-clickthe file HSxxx.exe
(wherexxx is theversionnumber)andclick thenstall Go-HotSwap button.

3. Readthelicensetext carefully, andclick Yesif you accepits terms.
4. Choosethedestinatiorlocationin whichto install Go-HotSvap.

5. In the Setup Type screenchooseoneof thefollowing:

* Typical- to install all Go-HotSwapmoduleggenericGo-HotSvaptoolkit
+ specificchipsetAPIs).

» Minimal - to install only the genericGo-HotSwaptoolkit.

e Custom- to choosewhich modulesof the Go-HotSvapto install; you
may choosewhich APIs will beinstalled.

We recommendhatyou chooseTypical installation.

6. Youwill bepromptecdto rebootyour computer

The following stepsare for registered usersonly:

In orderto registeryour copy of Go-HotSwap with the licenseyou receved from
Jungo/follow the stepshelow:

1. Activatethe Go-HotSwap ConfigurationManagemy clicking
Start | Programs | Go HotSwap | Go-HotSwap Configuration Manager.
OR
Activatethe WinDriverwizard GUI by clicking
Start | Programs| Go HotSwap | Wizard.
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2. Selectthe Register Go-HotSwap option from the File menuandinsertthe
licensestringyou recevedfrom Jungo.Click the Activate Licensebutton.

3. To activatethe sourcecodeyou developedduring the evaluationperiod,please
referto WD_Li cense functionreference.

Callingtheappropriatdunctionwith thelicensestringyou recevedfrom Jungo
corvertsyour existing sampledrom evaluation-onlyto registered.

The installation processinstalls the following:

e Thekernel-modeslemeniof the Go-HotSwapEngine
— windrvr6.sys in \WINNT\system32\drivers.

» Go-HotSvapAPI andthe WinDriver API
— \GoHotSwap\include\windrvr.h

« Sampleapplicationsthat demonstratéhe use of the Go-HotSwap API
(usermode- sourcecodeincluded)

— \GoHotSwap\hotswap\hs_detect
— \GoHotSwap\hotswap\hs_actiate
— \GoHotSwap\hotswap\hs_eenum

— \GoHotSwap\samples\..- includesthe following samplesBASIC_10,
INT_IO, PCI_DIAG, PCI_DUMR PCI_SCAN,PCI_DMA, WDDEBUG,
WDREG, ISAPNP_SCAN,SPEAKER,SPEAKER_GUI,CMOS and
SHARED

» Utilities

— \GoHotSwap\hotswap\hs_extendeexe
— \GoHotSwap\wizard\wdwizard.exe
— \GoHotSwap\kerplug\... includeskKernelPlugin

— \GoHotSwapl\util\... - includesthe following utilities: ISAPNP_SCAN,
PCI_DIAG, PCI_DUMR PCI_SCAN,WDREG, WDDEBUG and
WDDEBUG_GUI

« Documentation
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— GoHotSwap\Docs\...
« Enhancedupportfor 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, kernelmodulesmustbe compiledwith the sameheadeffiles thatthe kernel
itself wascompiledwith. SinceGo-HotSvapinstallsthe kernelmodulewindr vr6.ko,
it mustbe compiledwith the headeffiles of the Linux kernelduring the installation
process.Therefore beforeyou install Go-HotSwapfor Linux, verify thatthe Linux
sourcecodeandthefile versions.hareinstalledon your machine:

Install linux kernel source code

« If you have yet to install Linux, pleasechooseCustom installationwhen
performingtheinstallationandthenchooseo install the sourcecode.

« If Linux is alreadyinstalledon the machine you mustcheckto seeif the Linux
sourcecodewasinstalled. You cando this by looking for linux in the/usr/src
directory If the sourcecodeis not installed,you caneitherreinstall Linux
with the sourcecode,asdescribedabore, or you caninstall the sourcecodeby
following thesesteps:

1. Login assuperuser

2. Type:
/'$ rpm-i /<source |ocation> <Linux
di stri but or >/ RPMS/ ker nel - sour ce- <ver si on nunber >
(For example: to install the sourcecodefrom the Linux installation
CD-ROM, for RedHat7.1,type:
/$ rpm-i /mt/cdrom RedHat / RPMS/
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kernel -source-2.6.2.-2.i386rpm

TIP
If you do not have anRPM with the sourcecode,you may downloadit
from: http://rpnfind. net/!linux/RPM .

Install version.h

» Thefile version.his createdwvhenyou first compilethe Linux kernelsource
code.Somedistributionsprovide a compiledkernelwithout thefile version.h
Look under/usr/src/linux/include/linux/ to seeif you havethisfile. If youdo
not, pleasefollow thesesteps:

1. Type:
/'$ make xconfig

2. Savetheconfigurationby choosingSave and Exit.

3. Type:
/'$ make dep.

Before proceedingwith the installation,you mustalso make surethatyou have a
linux symboliclink. If youdo not, pleasecreateoneby typing:

fusr/src$ In -s <target kernel >/ I|inux

(For example:for Linux 2.6 kerneltype:

fusr/src$ In -s linux-2.6/ |inux)

Installation

1. Insertyour CD into your Linux machineCD drive or copy the downloadedile
to your preferreddirectory

2. Changddirectoryto your preferrednstallationdirectory (your homedirectory,
for example):
/$ cd ~

3. Extractthefile HSxxXLN.tgz (wherexxx is the versionnumber):
~$ tar xvzf /<file | ocation>/ HSxxxLN.tgz
For example:

* FromaCD:
~$ tar xvzf /mt/cdroni LI NUX/ HSxxxLN. t gz

* Fromadownloadedile:
~$ tar xvzf /hone/ user name/ HSxxxLN. t gz


http://rpmfind.net/linux/RPM/
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4. Changedirectoryto Go-HotSvap.
5. Install Go-HotSwapfor Linux:

(&) ~/ GoHot Swap/ redi st$ ./configure

NOTE:

The conf i gur e script createsa makefile basedon your specific
running kernel. You may run the conf i gur e script based

on anotherkernel sourceyou have installed, by adding a flag

--W t h- ker nel - sour ce=<pat h> to the configurescript. The
<path>is the full pathto the kernelsourcedirectory The defaultkernel
sourcedirectoryis /usr/src/linux.

(b) ~/ GoHot Swap/ r edi st $ nmake
(c) Becomesuperuser:
~/ GoHot Swap/ redi st $ su

(d) Installthedriver:
~/ GoHot Swap/ r edi st # make install

Thefollowing threestepsareoptional:

6. Createasymboliclink sothatyou caneasilylaunchthe DriverWizard GUI
~/ GoHot Swap$ In -s
<full path to GoHot Swap>/ GoHot Swap/wi zar d/ wdwi zar d/
usr/ bi n/ wdwi zar d

7. Changeahereadandexecutepermission®nthefile wdwizard sothatordinary
userscanaccesshis program.

8. Changeheuserandgroupids andgive read/writepermissiongo the devicefile
/deviwindrvré dependingon how you wish to allow usersto accesardware
throughthe device.

The following stepsare for registered usersonly
In orderto registeryour copy of GoHotSvap with the licenseyou received from
Jungo follow the stepsbelow:

1. Activatethe DriverWizard GUI:
~/ GoHot Swap/ wi zar d$ ./ wdwi zard
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2. Selectthe Register Go-HotSwap option from the File menuandinsertthe
licensestringyou recevedfrom Jungo.
3. Click the Activate Licensebutton.

4. Toregistersourcecodeyou developedduringtheevaluationperiod,pleasaefer
toWD_Li cense functionreference.

Restricting Hardware Accesson Linux

CAUTION:

Since/dev/windrvré gives direct hardware accesso user programs,it may
compromisekernelstability on multi-userLinux systems.Pleasaestrictaccesgo
the DriverWizardandthe device file /dev/windr vr6 to trustedusers.

For securityreasonghe Go-HotSwvap installationscript doesnot automatically
perform the stepsof changingthe permissionson /dev/windrvré and the
DriverWizard executablegwdwizard).

The Installed Components

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

» windrvr6 - The Go-HotSwapkernel-modeslement(in /kernel/drv/)

» windrvr.h - Go-HotSvwapandWinDriver API (in GoHotSwap/includej)

» Go-HotSvapsamplegusermodesourcecodeincluded):

— /GoHotSwap/hotswap/hs_detect
— /GoHotSwap/hotswap/hs_actiate
— /GoHotSwap/hotswap/hs_eenum

— /GoHotSwap/samples/..- includesthe following samples BASIC_IO,
INT_IO, PCI_DIAG, PCI_DUMR 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/... - includesthe following utilities: ISAPNP_SCAN,
PCI_DIAG, PCI_DUMR PCI_SCAN,WDREG, WDDEBUG and
WDDEBUG_GUI

» Documentation
— GoHotSwap/Docs
» Enhancedaupportfor specificPCl chip-sets

— GoHotSwap/altera

— GoHotSwap/amcc

— GoHotSwap/marvell

— GoHotSwap/plx

— GoHotSwap/quicklogic
— GoHotSwap/xilinx

3.3.3 Installation Instructions for Solaris

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

1. Insertyour CD into your SolarismachineCD drive or copy thedownloadedile
to your preferreddirectory

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

3. Accordingto your Solarisplatform:

* HSxxxSLS32.tgz(for SFARC 32-bit)
» HSxxxSLS64.tgz(for SFARC 64-bit)
» HSxxxSL.tgz (for x86 32-bit)

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

5. Changdlirectoryto Go-HotSvap.

6. Install Go-HotSvapfor Solaris:
The installationrequiresyou to determineon which PCI cardyou will be
working, by definingthe device’s VendorID and Device ID (hexadecimal
values).Therearetwo differentwaysto dothis andinstall the driver:

» Modify theinstallationfile beforeperformingthe installationandthen
install Go-HotSvap:

(@)

(b)

Openthefile install_windr vr for editing.

In caseof asinglePCldevice,modify theDEFAULT_VENDOR_ID
andDEFAULT_DEVICE_ID existing variablesto your PCl card’s
identificationvalues.

In caseof multiple PCI devices, issuethe add_dr v command
with thelist of PCI devices,by modifyingtheadd_dr v line in the
script. For example,for two PCl devices,PLX 9080andPLX 9054,
with vendor/deice IDs 10b5/401(PLX 9080)and10b5/186QPLX
9054),changeheadd_dr v commando:

# /usr/sbin/add_drv -v -m"* 0666 root sys"

-i "pci 10b5, 401 pci 10b5, 1860" w ndrvr6

Install Go-HotSwap:
~/ GoHot Swap# ./install _wi ndrvr

» UsetheCommandLine to changeyour device's identificationvaluesand
installthedriverin onestep,by typing:
~/ GoHot Swap# VENDOR_|I D=XXXX DEVI CE_| D=XXXX

i

nstall _wi ndrvr

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

8. Add anervironmentvariable:

» For SFARC 32-bitandx86 platforms:
LD_LIBRARY_PATH=/usr/local/bin

» For SFARC 64-bit platforms:
LD_LIBRARY_PATH=/ustr/local/lib:/ust/local/lib/sparcv9

The following thr ee stepsare optional:


http://www.sunfreeware.com/
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9.

10.

11.

3 Installationand Setup

Createa symboliclink sothatyou caneasilylaunchthe DriverWizard GUI:
~/ GoHot Swap# I n -s ~/ GoHot Swap/wi zar d/ wdwi zar d
[ usr/ bi n/ wdwi zard

Changehereadandexecutepermission®nthefile wdwizard sothatordinary
userscanaccesshis program.

Changeheuserandgroupids andgive read/writepermissiongo thedevicefile
/deviwindrvré dependingon how you wish to allow usersto accesardware
throughthe device.

The following stepsare for registered usersonly
In orderto registeryour copy of Go-HotSvapwith thelicenseyou have recevedfrom
Jungo pleasédollow thesesteps:

Activatethe DriverWizard GUI:
~/ GoHot Swap/ wi zard$ ./ wdwi zard

Selectthe Register Go-HotSwap option from the File menuandinsertthe
licensestringyou recevedfrom Jungo.

Click the Activate Licensebutton.

To registersourcecodeyou developedduringthe evaluationperiod,pleaseefer
toWD_Li cense functionreference.

Restricting Hardware Access

CAUTION:

Since/dev/iwindrvré grantsdirect hardware accesso userprograms,it may
compromisekernelstability on multi-userSolarissystemsPleaseaestrictaccesso
DriverWizardandthe devicefile /dev/windr vr6 to trustedusersonly.

For securityreasonghe Go-HotSwap installationscript doesnot automatically
perform the stepsof changingthe permissionson /dev/windrvré and the
DriverWizardexecutablgwdwizard).

The Installed Components

This processnstallsthe Go-HotSvap packagewhich includesthe sameinstalled
componentsisthe Linux distribution. For adetailedlist, pleasaeferto Section3.3.2
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3.4 Checking Your Installation

You cancheckyour installationusingthe wizard, asdemonstratethere,or by using
the ConfigurationManageris_activate, asdemonstrateh thefollowing sections.

1. StartDriverWizard:
On Windows, by choosingPrograms | Go-HotSwap | Wizard from the Start
menu,or usingthe shortcutthatis automaticallycreatedon your Desktop. A
third optionfor activatingthe Wizardon Windows is by runningwdwizard.exe
from a commandoromptunderthewizard sub-directory
OnLinux andSolarisyou canaccesshewizardapplicationvia thefile manager
underthewizard sub-directoryor runthewizardapplicationvia ashell.

2. Make surethatyour Go-HotSwaplicenseis installed.If you areanevaluation
versionuser you do notneedto install alicense.

3. Hot plug your boardinto the CompactPCbus, and make surethat wizard
detectst.

3.4.1 On Your Windows Machine

Startthe ConfigurationManagetby choosingfrom the Windows Startmenu:
Programs | GoHotSwap | HotSwap Configuration Manager.

» Make surethat your Go-HotSwvap licenseis installed (seeSection3.3.1,
InstallingInstructionsfor Windows).
If youareanevaluationversionuser you do notneedto install alicense.

« Hot plug yourboardinto thecPClbus,andmake surethatGo-HotSvapdetects
it.

3.4.2 On Your Linux and Solaris Machines

* Runthepre-compiledutility hs_detect
(.../GoHotSwap/hotswap/hs_detect/.../hs_detgct

 Hot plug yourboardinto thecPClbus,andmake surethatGo-HotSvapdetects
it.
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3.5 Uninstalling Go-HotSwap

3.5.1 On Windows

1. Closeary openGo-HotSwap applicationsjncluding ConfigurationManager
DriverWizard,the DebtugMonitorlog andary userspecificapplications.

2. If you createda KernelPlugindriver:
« If your KernelPluglindriveris currentlyinstalled,uninstallit by running:
wdr eg -nane <Kernel Plugln name> uninstall

NOTE:
TheKernelPluginnameshouldbe specifiedwithoutthe*.sys extension

» Eraseyour KernelPluglndriver from the %windir%\system32\dri vers
directory

3. Onall Windows platformson which windr vr6.syswasinstalled:

» Uninstall ary Plug-and-Playdevices registeredto work with
Go-HotSvap/WinDrivervia anINF file:
wdreg -inf <path to the device-specific INF file>
uni nst al |

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

4. UninstallWinDriver's kernelmodule- windr vr6.sys

NOTE:

It is recommendechot to uninstall the WinDriver kernel module
(windrvr6.sys), sinceWinDriver is designedas a genericdriver module
andmay be usedby otherdriversin the system.To successfullyterminate
your usageof WinDriver without uninstallingthe WinDriver kernelmodule,
simply skip this stepandproceedo the stepsbelow.

* To uninstallwindr vré.sysrun:
wdreg -inf <path to wi ndrvr6.inf> uninstall

NOTE:
windrvr6.sysshouldresidein the samedirectoryaswindr vr6.inf when
runningthis command.
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 Erasethefollowing filesif they exist:
%windir%\system32\dri vers\windrvr6.sys
%windir%\inf\windr vr6.inf

5. This stepis requiredonly for computerson which the entire Go-HotSvap
tool-kit hasbeeninstalled.

* Uninstallthe Go-HotSvaptool-kit usingthe uninstallshield:
Start | Settings| Control Panel | Add/Remove Programs

» Erasethe GoHotSwapinstallationdirectory

» EraseGo-HotSvap’sentryin the Startmenu.
For example: Right-click the mouseon GoHotSwapin Start | Menu |
ProgramsandselectDelete

6. Remove the Go-HotSvap/\WWInDriverDLLs.

NOTE:

We recommenahot to performthis step,sinceremaoving the DLLs will effect
otherGo-HotSwap/WnDriver basedapplicationghatmay be runningin the
system.

Erasethefollowing DLL filesif they exist:
%windir%\system32\wd_ utils.dll
%windir%\system32\wdlib .dll

7. Rebootthecomputer

3.5.2 On Linux

NOTE:
You mustbeloggedin asrootto performthe uninstallprocedure.

1. Verify thatthe WinDriver moduleis not beingusedby anotherprogram:

 View alist of modulesandthe programausingeachof them:
I # [ sbin/lsnod

* Closeary applicationghatareusingthe WinDriver module.

* Unloadary modulesthatareusingthe WinDriver module:
I # [ sbin/rmod



44 3 Installationand Setup
2. Unloadthe WinDriver module:
[# [ sbin/rnmobd w ndrvr6

3. Remoretheold device nodein the/dev directory:
[# rm-f [dev/wi ndrvr6

4. If youcreateda KernelPlugln,removeit aswell.

5. Remorethefile .windri ver.rc from the/etc directory:
[# rm-f [etc/.windriver.rc

6. Remowvethefile .windri ver.rc from $SHOME :
[# rm-f $HOVE/ .wi ndriver.rc

7. If you createda symboliclink to DriverWizard, deletethe link usingthe
command:
[# rm-f [usr/bin/wdw zard

8. Deletethe Go-HotSwvapinstallationdirectory, after changingthe directoryto
theoneabore Go-HotSvap:
# rm-rf ~/ GoHot Swap

3.5.3 On Solaris

NOTE:
Youmustbeloggedin asrootin orderto performthe uninstallprocedure.

1. Make sureno programsareusingGo-HotSvap.

2. If youcreateda KernelPlugin,removeit by following thesesteps:

(@ # /usr/sbin/remdrv kpnane

(b) On64-bitplatforms(64-bit SFARC):
# rm/kernel /drv/ sparcv9/ kpnane
On 32-bit platforms(32-bit x86/SFARC):
# rm/ kernel /drv/ kpnane

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

3. Runthefollowing uninstallationscript:
~/ GoHot Swap# ./renmove_w ndrvr
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4. Runthefollowing command:

» On 64-bit platforms(64-bit SFARC):
# rm-f /kernel /drv/sparcv9/w ndrvr6
/ kernel / drv/w ndrvr 6. conf

» On 32-bit platforms(32-bit x86/SRARC):
# rm-f /kernel/drv/w ndrvr6
/ ker nel / dr v/ wi ndrvr 6. conf

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

6. Remove the .windriver.rc file in the 3HOME directory To do this, run the
following command:
# rm-f $HOVE/ .wi ndriver.rc

7. If you createda symboliclink to DriverWizard,deletethelink:
# rm-f [usr/bin/wdw zard

8. Deletethe Go-HotSvapinstallationdirectory after changingthe directoryto
theoneabove Go-HotSvap:
# rm-rf ~/ GoHot Swap



Chapter4

UsingGo-HotSwap

4.1 Overview
Therearetwo basicmethodsn which Go-HotSwapcanbeused:

1. Using the WinDri ver/Go-HotSwap API: Use Jungos driver development
toolsto develop a driver from scratch,which will automaticallysupporthot
swapevents.

2. Using the Configuration Manager: Configurethe systemto execute
predefinedtasksupon hot swap eventsaccordingto a userdefinedset of
criteria. This methodenableshot swap capabilitieswith legag/ drivers
without the needto modify the driver’s sourcecoder. Go-HotSvap providesa
console-modeersionof the ConfigurationManagercalledhs_actiate.

Having learntwhatthe Go-HotSvap packagencludes,we will furtherexploreeach
of theabore methods.

1provided that the driver compliesto PCI standardof dynamicloading/unloading.

46



Go-HotSvap v7.02 Users Guide a7

4.2 What Doesthe Go-HotSwapPackagelnclude?

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 enablesdefining of certaintasksto be performed
uponfuture hot swap events(for exampleload/unloadalegagy device driver).

« WinDri ver Utilities: Go-HotSwapincludesall the utilities thatareprovided
with WinDriver. Below is a shortdescriptionof theseutilities, which provide
tools for diagnosticsdehugging and automaticcode generation. For full
documentatiorandimplementatiorinstructionspleasereferto the WinDriver
Users Guide.

— DriverWizard - A graphicaldevelopmentanddehuggingtool thatguides
you throughthe stepsrequiredto develop a device driver and collects
delugginginformationon your driver asit runs. Diagnoseyour hardware
usingDriverWizard andlet DriverWizard generateyour driver’s skeletal
code.

— PCI_SCAN (\GoHotSwap\util\) - A utility for obtaininga list of the
CompactPCtevicesinstalledandtheresourcesillocatedo eachof them
(memoryranges)/O rangesandinterrupts).

— PCI_DUMP (\GoHotSvap\util\) - A utility for obtaininga dumpof all
the PClI configuratiorregistersof the PCI/CompactPCtlevicesinstalled.

— PCI_DIAG (\GoHotSwvap\util\) - A utility for reading/writingPCI
configurationregisters,andaccessinghe PCI card’s I/O and memory
rangeslt canbe usedasa samplehardwareaccesgode.

— WDDEBUG (\GoHotSvap\util\) - A utility that enablesyou to view
delug messages§in protectedoperatingsystemshesearekernellevel
messages)Delug modeslows down transferoperationsandtherefore
it shouldbe usedonly in the developmentprocess. Runningthis
commandwithout the on/off parameteprintsthe versionof theinstalled
Go-HotSvap.

— WDDEBUG_GUI (\GoHotSvap\utihlwddelug_gui.ee)- A Graphical
UserInterfaceof WDDEBUG.

— WDREG (\GoHotSvap\util\) - Registers/remeesGo-HotSwapin/from
the Windows registry. To install Go-HotSwvap on a new computeycopy
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windrvré.sysfile to C:\WINNT\SYSTEM32\DRIVERS (WinNT).
After copying Go-HotSwapto the driver’s directory addGo-HotSwapto
thelist of devicedriversthatWindowsloadsonbootby runningwdregexe
install. To install Go-HotSwapfrom within your own application,addthe
WDREG sourceto your own installationcode.

— Kernel Plugin \GoHotSvap\kerplug)- Thefiles andsampleseededo
createaKernel Pluglin.

« Distrib ution Package(\GoHotSwvap\redist} Thefiles specifiedn this section
mustbeincludedin thedriveryou distributeto your customers.

4.2.2 Samples

The Go-HotSvap packageprovidessourcecodefor the utilities listed above, along
with othersampleswhich demonstratédow the Go-HotSwap andWinDriver APIs
can be usedin variousapplications. Find the samplewhich is closestto the
driver/applicatioryou need.Useit to jump-startyour driver developmeniprocess.

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

» hs_detect(\GoHotSwap\HotSwap\hs_detecj\- The hs_detectutility
printsmessagew the screeruponhot swap events.
The applicationfirst activatesthe Go-HotSwap Hot Swap Engine,and
registersitself to receve notificationsregardinghot swap eventsaccording
to auserpredefinedsetof criteria. The defaultis to receve naotifications
regardingall hot swapevents.
When activated by the hs_detectutility, the Hot Swap Engine
detectsthe insertionandremoval of CompactPCboards,dynamically
allocates/deallocateesourcesequiredby theseboardsand sendsthe
relevantnotificationsto the hs_detectapplication.
Whenthe hs_detectapplicationreceives suchnotifications,it printsa
messageo the screenaccordingly For example,if a cPClboardis
removed,thenhs_detectprints a messageayingthata boardof busx,
sloty, functionz hasbeenremoved.

» hs_activate (\GoHotSwap\HotSwap\hs_actiate)) - The hs_activate
utility activatesary desiredapplicationuponinsertionor removal of a
CompactPCboard,accordingto the users pre-configuration.
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This utility activates the Go-HotSvap Engine and upon

each insertion/remwal of a CompactPClcard, performs

the actions defined in a special configuration file
(\GoHotSwap\hotswap\hs_actiate\...\hs_caof.rul).

Thefile hs_confrul canbeeditedandits configurationalteredaccording
to your requirements.This file containsthe databasef the actionsto
be carriedout uponinsertion/remeal of eachdevice. Pleasereferto
hs_actiate utility to seehow hs_confrul is implemented.

* hs_reenum(\GoHotSwap\HotSwap\hs_eenum) - The hs_reenum
utility performsre-enumeratiomccordingto userpermissions.
It canbe referredto asa samplefor implementingthe Go-HotSvap
functionWD_HsEvent Send() for re-enumeratiopurposes.

2. WinDriver Samples(\GoHotSwap\sample} Samplesthat demonstrate
differentcommondrivers. For moreinformation,pleasereferto the relevant
chapterin WinDriverusers guide.

3. WinDriver for PLX/Altera/Mar vell AMCC/QuickLogic/Xilinx PCI chips
(for example - \GoHotSwap\plx\p9054_diagetc) - Sourcecode of the
diagnosticapplicationsfor the specific chipsetsthat WinDriver supports.
For moreinformation,pleasereferto therelevantchapterin WinDriver users
guide.

4.3 Usingthe API

Go-HotSwap andthe includedWinDriver toolkit provide an API with which you
canachieve hot swap capabilities.From a procesgoint of view, if you choosethis
method therearetwo developmentchallenges:

1. Generatéhedriver'shardwareaccessode.

2. Add hot swap capabilitiegto thedriver.

Hereis amoredetaileddescriptionof thesesteps:

4.3.1 GenerateDriver's Hardware AccessCode

If you have notyet developedhardwareaccessode,we recommend/ou useJungos
WinDriver toolkit, for it dramaticallyreducesdevelopmenttime; moreover, the
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generatedcodehascrossoperatingsystemcapabilities. Detailedinformation on
driverdevelopmenissueqsuchasinterrupthandling, DMA, improving performance,
etc.),andthe WinDrivertools,canbefoundin WinDriver User’s Guide.

WinDriver's toolkit includesa wizard that helpsgenerateyour skeletal driver’s
hardware accesscode. During this processyou are asked to selectyour driver’s
options,one of which is PlugandPlay notifications,anotheris Pover Management
notifications.Make sureto selectheseoptionsin orderto useWinDriver'sapplication
with the Hot Swap Engine,asdemonstrateth figure4.1.

QSEIect Driver Dptions |

Pleaze mark additional options for your driver

¥ Plug and Play notifications
¥ Power Management notifications

[ Kemel Plugin [For advanced users.]
Windows uzerz muzst have DOE inztalled in order to compile.

Cancel

Figure4.1: Notification Events

As explainedearlier, it is notarequiremento have thedriver’s hardwareaccessode
generatedvith WinDriver; hot swap capabilitiescanalsobe achiezed with drivers
developedin otherways.

4.3.2 Add Hot Swap Capabilities to the Driver

In orderto make your driver or applicationhot swap awvareandto utilize the hot swap
servicesprovided by Go-HotSwvap, you mustaddthe Go-HotSvap API, aswell as
somerelevantWinDriver API. A list of the API canbe foundin the Go-HotSvap
FunctionReferencehapteylateronin this manual.

The API shouldbe usedaccordingthe following procedure:

1. Activatethe Hot SwapEngine.
The Hot Swap Engine should be activatedin order for the application
to recevve Hot Swap services,which is done by calling the function
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WD Wat chPci Start() [A.1.3]. Each application should call

WD WAt chPci St art () beforeimplementinganotherGo-HotSwap API.
Youcancall it evenif theHot SwapEnginehasalreadybeenactivated;sothere
is no needto checkif the Hot Swap Engineis activatedor not.

After the Engineis activated, it startsdetectinghot swap events, and
accordinglydynamicallyallocates/deallocatessources.

2. Rayisteryour applicationto receie notifications.
In orderfor your applicationto utilize the hot swap servicesprovided by
the Hot Swap Engineandto becomehot swap aware, you shouldregister
your applicationto receve notificationsabouthot swap events,according
to a userdefinedset of criteria. Do this by using the API function
WD _Event Regi ster () [A.3.2]. You can definewhetherto receive
notificationsaboutevery hot swap event, or only aboutspecificevents,for
examplereceve notificationsonly for a certainvendorID or device ID ona
specificcPClslot.

3. Retrieve moreinformationabouta hot swap event.
After your applicationregistersitself to receie notifications,the Hot Swap
Engine sendsnotificationsto your applicationaccordingly When your
applicationrecevessuchnatification,it canretrieve moreinformationabout
theeventby usingthe API functionWD_Event Pul | () [A.3.4].

4. Performary functionality pertinentto the event.
Whenyour applicationhasall theinformationaboutthe hot swap event, it can
startperformingary functionalitythatneedgo bedonein conjunctionwith the
event. For exampleif aVolP boardhasjustbeeninstalledinto thechassisanda
notificationaboutthis eventhasbeenreceved,onceall relevantinformationhas
beenretrieved, your applicationcanstartthe VolP boardspecificfunctionality.
A simplerexamplewould beto just print a messagéo the screendescribing
the hot swap eventthat hasjust occurred. Actually this is what the utility
hs_detectdoes;you canreferto it to seehow the API is implemented.

The API canbealsousedfor thefollowing purposes:

« Blue Led control: The API canbe usedto light the blueled of acPClboard
whenit is safe(from theapplications perspectie) to physicallyremoveit from
thebackplaneDo this by usingthe API function\AD_Event Send() [A.3.5].
Theproperprocedurds:

1. Instructthe Hot Swap Engineto wait for anacknavledgemenfrom the
applicationbeforelighting the blueled.
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2. Oncethe applicationis notified that the relevant boardis aboutto be
removed, it shouldfollow the relevantprocedurdo ensuresaferemoval
of theboard,for example,stopcommunicatingvith theboard.

3. Only atthis stagemay the applicationacknavledgethe eventto the Hot
SwapEngine.

4. TheHot Swap Enginelights the blue led. The operatomwill thennotice
theblueledis lit, indicatingthatit is safeto physicallyremove theboard.

« Re-Enumeration: This functionality is also achieved with
WD _Event Send() [A.3.5. Re-enumeratiomeansre-allocationof the
boards resources.The usercandefinewhetherto re-enumerata bus, or a
specificslot/device.
The re-enumeratiorprocessshould be called before the drivers of the
re-enumeratedboardsstartto load or after they have stopped,sinceasa
resultof the re-enumeratiomprocessthe originally assignedesourcesare
reallocatecandhencedriversmayaccessnvalid addresses.

The last stageof the hot swap proceduras to turn off the Hot Swap Engine. Thisis
doneby callingthe\WD_Wat chPci St op() [A.1.4] function.

4.4 The Configuration Manager

4.4.1 Overview

Whendevelopinga hot swap awaredriver, usingthe WinDriver driver development
toolkit or any otherdevelopmentool, Go-HotSwapis ableto interfacedirectly with
thedriverwithin thekernelmode.However, legag/ PCl driverswerewritten without
hot swap supportandareprovided by vendorswithout the necessargoftwarelayers
requiredto supporthot swapping.

Go-HotSwap ConfigurationManagerenablesmmediatemplementatiorof hot swap
capabilitiesusing a legagy PCI driver without ary driver code programmingor
modifications.In this case the ConfigurationManageiinitiatesthe Hot Swap Engine
andinterfaceswith theuserto receve furtherinstructions.

The usercaninstructthe ConfigurationManagerto load/unloada PCI driver during
theinsertion/etractionof aboard,or to runany usermodeapplicationor script. These
instructionsarekeptin the ConfigurationManagers databaseasa configuratiorfile.
The ConfigurationManagers databasés constructedf a list of hot swap enabled
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cards,anda list of instructionsfor eachcard, to be performeduponinsertionor
removal of thecard.

The ConfigurationManagelis notneededvhena CompactPChot swap awaredriver
is developedwith theincludedGo-HotSvapdriver developmentoolkit, otherthan
for activating/stoppinghe Hot Swap Engine.In this casethe datafrom the Hot Swap
Engineis transferreddirectly to the newly developedCompactPCHriver usingthe
kernel-modeMessagingMechanism.The Hot Swap Enginecanalsobe activatedby
adding\WD_Wat chPci St art [A.1.3] to the hot swap awaredriver developedwith
Go-HotSwap/WinDriver, insteadof usingthe ConfigurationManager

NOTE:

The ConfigurationManageris currentlyincludedonly in the Windows versions.
In the Linux and Solarisversionsyou may usehs_actiate, which is the console
versionof this utility.

4.4.2 Configuration Manager Database

The Databas&anbeviewedby openingthe ConfigurationManagerscreen.

GiiHot-Swap: Configuration Manager x|

Add

Edit

Femave:
License |
PLx

DevicelD 30c1

@ JUN

Connecting Software to Hardware

WK, LINGO. CON

oK Cancel

Figure4.2: The ConfigurationManagerDatabase

In orderfor the ConfigurationManagerto supporta card’s hot swap functionality, the
cardmustberegisteredto the ConfigurationManagers database.
Theregistrationcanbe initiated manuallyby the user otherwiseit is automatically
registeredby Go-HotSwap, whena cardthatis not listed in the databases hot
swapped.
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Manual Registration Initiation

In orderto manuallyadd a boardto the databasesimply openthe Go-HotSwap
ConfigurationManagers device configurationscreen,pressAdd andfill in the
relevantdetailsin the appropriatdields: device ID, vendorlD andif necessarybus,
slotandfunction.

Automatic Registration Initiation

Whena boardthatis not listed in the ConfigurationManagers databaseés hot
swappeda pop-upmessag@ppearsaskingthe userwhetherto enablethe boardhot
swap abilities,ignorethe device or alwaysignorethe device:

G Hot-5wap: New Compact PCI Device Insel"'_: 5[

Vendor: [10B5 [P

Device: ISDC‘I ID evicelD 30c1

Bus: |2_ Slat: IW Function: ID_

The Hot-Swap Extender has encountered a new device:

Enable Hot-Swap I Ignore device I Alwayz ignore device

Any of the optionswill resultin an automaticregistrationof the cardto the
ConfigurationManagerdatabase.

4.4.3 Configuring the Configuration Manager

Go-HotSvap usermode ConfigurationManagerenableshe userto configurethe
systemto performcertainactionsuponcardinsertionand/orcardremoval.
Thefollowing actionsaresupported:

» Runningabatchfile (afile thatcontainsaasequencef commandso beexecuted
together)

* RunninganEXE file (anexecutabldile with an.EXE extensionfile in aformat
thatthe computercandirectly execute)

« Starting/stoppin@ service(this includesstarting/stoppind\NT drivers)
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i GO-HotSwap: Edit Device Configuration x|

Wendor: [10B5 L

Device: |3UE1 IcF’C\ SO30RDK-LITE CompactPCl Reference

— On ingertion actions:

File name Add
... het send localhost card inserted
Edit
r— On removal actions:
Action | File name |

Fun EXE/BAT... net send localhost card removed ﬂl

E dit
Femove

ak | Cancel |

The ConfigurationManagercan be configuredeasily using the Edit Device
Configuration screento executeary of the above listed tasks,uponinsertionor
removal of thecard.

In the Edit Device Configuration screenyou caneasilyaddor remove tasks,and
editeachoneof thetasksasdescribedater.

The ConfigurationManagercanbe configuredto run arny of the tasksin parallelor
serially (i.e. completeonetaskbeforestartingthe next one).

4.4.4 Running a Batch File

Openthe Go-HotSvap ConfigurationManagey presskdit, andthe Edit Device
Configuration screenwill be displayed. PressAdd to openthe Define
Insertion/Removal Action screen:

Specifythe batchfile namein the File/Service box alongwith ary otherparameters
required,if any. The parametersnustbe enteredasshovn below:

<Batch File> #bus# #slot# #function# #vendor# #device#

Where:
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i Hot-Swap: Define Insertion Action il
Action: [ Fun EXE/BAT fil | W wait for completion
Run EXE/BAT file
File/Service name: | Start service Browse I

ak. I Cancel |

<Batch File> is the nameof your batchfile with or without the extension. If
theabsolutepathof thefile is not specified thenthe batchfile is assumedo be
in the currentdirectory

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

#slot#- instructsGo-HotSwapto sendthe appropriateslot numberin whichthe
boardresidego thebatchfile.

#function# - instructsGo-HotSvapto sendthe appropriatédunctionnumberof
the cardto the batchfile.

#vendor# - instructsGo-HotSwapto sendtherelevantVendorlD of thecardto
the batchfile.

#device#- instructsGo-HotSvapto sendtherelevantDevice ID of the cardto
thebatchfile.

NOTE:

The parameterg@re metaparametersgdo not replacethemwith real values. For
example,if the nameof the batchfile is MyFile.batandit requiresthe bus and
functionnumbergo besentto the batchfile, thentype exactly:

MyFile.bat #bus# #function#

4.4.5 Running an EXE File

An EXE file canalsoberun automaticallyduringthe cardinsertionandremoval. The
formatof the parameterpassedor the EXE file is the sameasthatfor a batchfile.
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4.4.6 Starting and Stopping Services

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

e \> net start <driver name>

*\> net stop <driver nanme>

4.4.7 Using Legacy Driverson Windows 2000/XP/Sever 2003

Generallylegag driversare not hot swap aware, specificallythey areincapable
of detectinghot insertionor removal. Go-HotSwap addshot swap awvarenesgo
PnP compliantlegag drivers. Go-HotSwap detectshot insertion/remwal of all
CompactPCHevicesandusesthe standardperatingsystems PnPsupportto notify
thelegagy driver of PnPevents.

In orderto useGo-HotSvap with legagy drivers,you mustfirst install the legagy
driver'sINF file suppliedby thevendor Thenactivatethe Go-HotSvapConfiguration
Manager which startsthe Hot Swap Engine. Oncethe INF is installedandthe Hot
Swap Engineis activated,the Windows PnPManagerwill notify thelegag driver of
PnPevents.



Appendix A

Function Reference

A.l Go-HotSwap

A.1.1 General

Add the Go-HotSwvap functionsdescribedn this chapterto your codein orderto
male your application/drver hot swap awareandto utilize the Go-HotSvapservices:
registeryour driver or applicationto receve notificationsandinformationabouthot
swap events(insertion/remwal of your cPClboard),acknavledgereceiptof the hot
swap notification(to light the Blue LED) andperformre-enumeratiomccordingto
userpermissions.

This sectiondescribeghe calling sequenceisedin hs_activate, but you may write
a new applicationbasedon the given samples. You canrefer to the hs_detect
hs_activate and hs_reenum utilities, (\GoHotSwap\hotswap\... - sourcecode
included)as sampledfor implementationof the Go-HotSwap API. You may also
referto thefiles windr vr.h, windrvr_events.handwindrvr_int_thr ead.hfor API
definitions.

NOTE:

This sectiondescribetshe Go-HotSwap calling sequencandthe Go-HotSwap API
functions. In additionto the Go-HotSwap API functions,the Go-HotSwap calling
sequencéncludesWinDriver API functions,which aredescribedn detailin the
WinDriver FunctionReference.

58
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A.1.2 Calling Sequence

‘ (esoio~am ‘
t

‘ ()doisiodyorm am ‘

‘ ()emsiBeiumueng ‘

‘ (esiBeorieng ‘ ‘ (Jpuesiens dm

Siuong denvs 10H d|pueH uoljeRWnNuU3-vY W liojed
1 )
i
‘ (Jermu01UBAT 10 ‘

‘ (rersiodyorm am ‘

‘ [QuosieA”am ‘

‘ Quedo”am ‘

(1) All Go-HotSwap (and WinDriver) functions shouldreceive a HANDLE
parametensthefirst algumentwhich is a valuereturnedfrom the WinDriver
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function\AD_Qpen( ) . Thereforethis functionmustbe calledbeforeany other
Go-HotSvap or WinDriverfunctionis called. For moreinformationaboutthe
WD_Open() function,pleasereferto the WinDriver FunctionReference.

(2) Werecommendou call theWinDriver\WWD_Ver si on() functionaftercalling
WD_Open() andbeforecalling any otherGo-HotSwap/WnDriver function.
Its purposseis to returnthe Go-HotSvap/WinDriver kernelmodule(windrvr6)
versionnumber thus providing the meansto verify that your applicationis
versioncompatiblewith the Go-HotSwap/WinDriverkernelmodule.

(3) We recommendyou use Go-HotSwap function wrappersin order to
cornvenientlyhandlehot swap events.
TheEvent Regi st er () functionwrappercallsa callbackfunctionuponhot
swap events. It wrapsthe callsto the WinDriver WD_Event Regi ster (),
WD Event Pul | () andWD_Event Send() functions.
The Event Unr egi st er () function wrapperwraps the calls to the
WinDriverWD_Event Unr egi st er () function.

(4) Youmustcall WD_Wat chPci St art to activatethe Hot Swap Engine,and
WD _Wat chPci St op to stoptheHot Swap Engine.

The functionsthat composethe wrapperfunctionscan be called separately
insteadof usingthewrappersaccordingto the following sequence:

(5) For more detailsregardingthe Go-HotSwap functions, pleaserefer to the
functionreferencebelon. For moredetailsregardingthe WinDriver functions,
pleasereferto WinDriver users guide(includedin Go-HotSwappackage).
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()esiBaiunuens” am

I

(puesiens™am

T

O1ndiens™am

I

()esiBoiuens”am

A.1.3 WD_WatchPciStart()

PURPOSE

61

« Startsthe Go-HotSvwap Hot Swap Enginepolling cycle, with the optionto exclude

devicesfrom thepolling cycle.
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PROTOTYPE

voi d WD_Wat chPci St art ( HANDLE

A FunctionReference

hWD, WD HS_WATCH *pHs\Wat ch)

PARAMETERS
Name Type Input/Output
0 hwD HANDLE Input
O pHsWatch WD_HS_WATCH*
O handle DWORD Output
O dwOptions DWORD Input
O dwNumMatch®bles DWORD Input
O matchTbles WD_HS_MATCH_TABLE
O wVendorld WORD Input
O wDeviceld WORD Input
O wSub\endorld WORD Input
O wSubDeiceld WORD Input
O dwOptions DWORD Input
DESCRIPTION
hwD Handlerecevedfrom WD_Open.
pHsWatch WD_HS WATCH elements.
handle To beusedin WD_WatchPciStop(]A.1.4]. Returns
INVALID_HANDLE_VALUE if theoperatiorfailed.
dwOptions If 0, usethe Go-HotSwvap Hot Swap Enginefor the

hot-swappedboardsresourcellocation.
If WD_CPCI_PNP_SUPPGORusethe operating
systems PlugandPlaysupport.

dwNumMatch®bles| Numberof matchtables.

match®&bles WD_HS MATCH_TABLE elements:
wVendorld PClvendorID to excludefrom polling cycle.
wDeviceld PCldevice ID to excludefrom polling cycle.
wSub\endorld PCl subvendorID to excludefrom polling cycle.

wSubDeiceld PClsubdeice ID to excludefrom polling cycle.
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dwOptions

If 0, the Go-HotSvap Hot Swap Enginepolls all
devices.

If WD_MATCH_EXCLUDE, the Go-HotSvap Hot
Swap Enginepolls all devicesexcludingthe devices
specifiedin the matchtable. You have the option of
excludingspecificdevicesor all devicesof a specified
vendoror subvendor or ary specifiedcombination.

REMARKS

Whenthe polling cycle is initiated by WD_Wat chPci St art () , the Hot Swap
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Enginestartsdetectinghot swap eventsanddynamicallyallocates(or deallocates)
therequiredresourcesccordingly After calling WD_Wat chPci St art , you may

call the Go-HotSwap functionsWD_Event Regi st er in orderto registeryour
applicationto receve notificationsabouthot swap eventsand WD_EventPullto

retrieve additionalinformationaboutthe hot swap event.
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A.1.4 WD_WatchPciStop()

PURPOSE

» Stopsthe Go-HotSvapHot Swap Enginepolling cycle.

PROTOTYPE

voi d WD_Wat chPci St op( HANDLE hWD, WD_HS WATCH * pHsWat ch)

PARAMETERS
Name Type Input/Output
0 hwD HANDLE Input
O pHsWatch WD_HS_WATCH*
O handle DWORD Input
O dwOptions DWORD Input
O dwNumMatch®bles DWORD Input
O match®bles WD_HS_MATCH_TABLE
O wVendorld WORD Input
O wDeviceld WORD Input
O wSub\endorld WORD Input
O wSubDeviceld WORD Input
O dwOptions DWORD Input
DESCRIPTION
Name Description
hwD Handlereceivedfrom WD_QOpen.
pHsWatch WD_HS_WATCH elements.
handle Returnechandlefrom WD_WatchPciStarfA.1.3].
dwOptions For futureuse.
dwNumMatch®bles Numberof matchtables.
match®&bles WD_HS MATCH_TABLE elements.For details,refer
toWD_Wat chPci Start [A.1.3].
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EXAMPLE

WD Wat chPci St art

and WD_Wat chPci St op | npl enentati on

WD_HS_WATCH hwat ch;

BZERQ( hWat ch) ;

WD Wat chPci St art

(hWD, &hWatch);

if (!hWatch. handl e)

{

printf("Failed Watchi ng Conpact PCl bus\n");

return -1;

/1l Use the rest

of the Hot Swap APl in this part of the code

/1 \When conpl eted, stop the Hot Swap Engine

i f (hwatch. handl

e)

WD_Wat chPci St op( hWD, &hWat ch) ;

65
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A.2  WinDriver Functions Usedby Go-HotSwap

A.2.1 WD_Open()

PURPOSE

» Opensa handleto accesghe WinDriver kernelmodule. The handleis usedby all
WinDriver APIs, andthereforemustbe called beforeary otherWinDriver API is
called.

PROTOTYPE
HANDLE WD _Open() ;
PARAMETERS
None

RETURN VALUE

Thehandleto the WinDriver kernelmodule.
If device couldnotbeopenedreturnsiINVALID_HANDLE_VALUE.

REMARKS

If youarearegistereduser pleasereferto VWD _Li cense() functionreferenceo see
anexampleof how to registeryour license.

EXAMPLE

HANDLE hWD;

hwb = WD_Qpen();
i f (hWD==I NVALI D_HANDLE_VALUE)
{

printf("Cannot open WnDriver device\n");

}
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A.2.2 WD_Version()
PURPOSE
* Returnsthe versionnumberof the WinDriver kernelmodulecurrentlyrunning.

PROTOTYPE

DWORD WD Ver si on( HANDLE hWD, WD_VERSI ON *pVer) ;

PARAMETERS
Name Type Input/Output
O hwD HANDLE Input
O pVer WD_VERSION*
O dwVer DWORD Output
O cVer[100] CHAR Output

DESCRIPTION

Name Description

hwD The handleto WinDriver’s kernel-modedriver receved
fromWD_Open [A.2.1].

pVer WD _VERSI ON elements:

dw\Ver Theversionnumber

cVer[100] Versioninfo string.

RETURN VALUE

ReturnsWD_STATUS_SUCCESS0) on successpr an appropriateerror code
otherwise.
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EXAMPLE

WD VERSI ON ver;

BZERQ( ver);

WD_Ver si on( hWD, &ver);
printf("%\n", ver.cVer)
if (ver.dwer<WD_VER)

{
}

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

PURPOSE
* Closestheaccesgso the WinDriverkernelmodule.
PROTOTYPE

voi d WD_Cl ose( HANDLE hWD) ;

PARAMETERS
Name Type Input/Output
O hwD HANDLE Input

DESCRIPTION

Name Description

hwD The handleto WinDriver’s kernel-modedriver receved
fromWD_Open [A.2.1].

REMARKS
This functionmustbe calledwhenyou finish usingWinDriver kernelmodule.
EXAMPLE

WD_d ose( hWD) ;
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A.2.4 EventRegister()

PURPOSE

* Registeryour applicationto receve Plug and Play and power managemengvent
notifications,accordingto a predefinedsetof criteria, andcall a callbackfunction
uponeventreceipt.

PROTOTYPE

DWORD Event Regi st er (HANDLE *phEvent, HANDLE hWD,
WD_EVENT *pEvent, EVENT_HANDLER pFunc, void *pData);

PARAMETERS
Name Type Input/Output
O phEwent HANDLE * Output
0 hwD HANDLE Input
0 event WD_EVENT? Input
O handle DWORD Output
O dwAction DWORD Input
O dwStatus DWORD N/A
O dwEventld DWORD N/A
O dwCardype WD_BUS_TYPE Input
O hKernelPlugin DWORD Input
O dwOptions DWORD Input
Ou union
O Pci struct
O cardld WD_PCI_ID
¢ dwVendorld DWORD Input
¢ dwDeviceld DWORD Input
O pciSlot WD_PCI_SLO
¢ dwBus DWORD Input
¢ dwSlot DWORD Input
¢ dwFunction DWORD Input
O Usb struct
O deviceld WD_USB_ID
¢ dwVendorld DWORD Input
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¢ dwProductld DWORD Input
O dwUniquelD DWORD Input
O Pcmcia struct
0 deviceld WD_PCMCIA_ID
+ wManufacturerld WORD Input
+ wCardld WORD Input
O pcmciaSlot WD_PCMCIA_SLOr
¢ uBus BYTE Input
4 uSoclet BYTE Input
4 uFunction BYTE Input
¢ uPadding BYTE N/A
O func EVENT_HANDLER Input
O data void Input
O dwEvent\er DWORD Internaluse
0 dwNumMatchBbles DWORD Input
0 matchBRbles[1] WDU_MATCH_TABLE Input
DESCRIPTION
Name Description
phEwent If successfulphEventwill hold thehandleto beusedin
Event Unr egi st er [A.2.5].
hwD Thehandleto WinDriver’s kernel-modedriver received
fromWD_Open [A.2.1].
event The criteria set for registeringto receve event
notifications.
handle Optional handle to be used by

WD _Event Unr egi st er. ReturnsO when event
registrationfails.
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dwAction

A bit maskfield indicatingwhich eventsto registerto.
Plug and Play events:

*WD_INSERT - Deviceinserted

*WD_REMOVE - Device removed

Device power state:
*WD_PONER_CHANGED_DG Full power
*WD_PONER_CHANGED_D1- Low sleep
*WD_PONER_CHANGED_D2- Mediumsleep
«WD_PONER_CHANGED D3 Full sleep
*WD_PONER_SYSTEM_WDRKING - Fully on
Systemspower state:
*WD_PONER_SYSTEM_SLEEPING1 Fully on but
sleeping

«WD_PONER_SYSTEM_SLEEPING2 CPU off,
memoryon, PCI/PCMCIAon
«WD_PONER_SYSTEM_SLEEPING3 CPU off,
Memoryis in refresh PCI/PCMCIAon aux power
*WD_PONER_SYSTEM_HIBERMTE - OS saves
context beforeshutdavn
*WD_POWNER_SYSTEM_SHUTD®N - No context
saved

dwCardype

Can be either WD_BUS_PCI,WD_BUS_USBor
WD_BUS_PCMCIA (from the WD_BUS_TYPE
options).

hKernelPlugin

Handle to Kernel Plugin returned from
WD_Ker nel Pl ugl nOpen (whenusingthe Kernel
Pluginto handlethe events).

dwOptions

Can be eitherWD_ACKNOWLEDGE or zero. If
WD_ACKNOWLEDGE, the usercan performactions
ontherequestedventbeforeacknavledgingit. The OS
waits on the eventuntil the usercallsWD_EwventSend().
If the EventReister() [A.2.4] wrapperis called,
WD_EventSend(JA.3.5] will be calledautomatically
afterthe callbackfunction exits.

cardld.dw\éndorld

PCI VendorID to registerto. If zero,registerto all PCI
vendoriD’s.

cardld.dwDweiceld

PCI Device ID to registerto. If zero,registerto all PCI
DevicelD’s.
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pciSlot.dwBus

PClbusnumberto registerto. If zero,registerto all PCI
buses.

pciSlot.dwSlot

PClslotto registerto. If zero,registerto all slots.

pciSlot.dwFunction

PCI function (on the device) to registerto. If zero,
registersto all functions.

deviceld.dw\endorld

USB VendorlD to registerto. If zero,registerto all USB
vendoriD’s.

deviceld.dwProductld

USB ProductiD to registerto. If zero,registerto all USB
ProductiD’s.

dwUniquelD

UniqueID of the USB device to registerto. If zero,
registerto all uniquelD’s.

deviceld.wManufcturerld

PCMCIA ManufacturerD to registerto. If zero,register
to all PCMCIA manufcturenD’s.

deviceld.wCardld

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

pcmciaSlot.uBus

PCMCIA bus numberto registerto. If zero,registerto
all PCMCIA buses.

pcmciaSlot.uSoakt

PCMCIA soclet to registerto. If zero,registerto all
soclets.

pcmciaSlot.uFunction

PCMCIA function (on the card)to registerto. If zero,
registersto all functions.

pcmciaSlot.uBdding

1 byte padding(resened).

func

The callbackfunction to call uponreceiptof event
notification.

data

Thedatato passto thecallbackfunction.

dwEvent\er

For internaluseonly.

dwNumMatchBbles

For USB only.
*)

NOTE:

For USB it is recommendedto use
WDU_Init()/WDU_Uninit() (see USB
function reference,insteadof directly using

EventRaister()/ExentUnreister().

match&bles[1]

For USB only; SeeNOTE above (*).
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RETURN VALUE

ReturnsWD_STATUS_SUCCESS0) on successpr an appropriateerror code
otherwise.

REMARKS

This functionwrapsWD_Event Regi st er , WO_Event Pul | , WD_Event Send
[A.3.5] andl nt er r upt Enabl e.

EXAMPLE

HANDLE *event handl e;
WD _EVENT event ;
DWORD dwSt at us;
BZERQ( event) ;
event.dwAction = WD_| NSERT | WD_REMOVE;
event . dwCar dType = WD_BUS_PCl ;
dwSt at us = Event Regi ster (&event _handl e, hWD, &event,
event _handl er _func, NULL);
if (dwStatus! =WD_STATUS_SUCCESS)
{
printf("Failed register\n");
return;
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A.2.5 EventUnregister()

PURPOSE

» Un-registersfrom receving Plug and Play and power managementvent
notifications.

PROTOTYPE

DWORD Event Unr egi st er (HANDLE hEvent);

PARAMETERS
Name Type Input/Output
0 hEvent HANDLE * Input

DESCRIPTION

Name Description

hEvent Handlerecevedfrom Event Regi st er [A.2.4].

RETURN VALUE

ReturnsWD_STATUS_SUCCESS0) on successpr an appropriateerror code
otherwise.

REMARKS

Thisfunctionwraps\WD_Event Unr egi st er andl nt er r upt Di sabl e.
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EXAMPLE

Event Unr egi st er (event _handl e) ;
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A.3 Plugand Play and Power Management- Low
Level Functions

A.3.1 Calling Sequence

Thefollowing is atypical calling sequencef the WinDriver API, usedfor handling
Plug and Play and power managemengvents. We recommendhat you use
Event Regi ster [A.2.4] andEvent Unregi ster [A.2.5], or WDU_I ni t
andWDbU_Uni ni t (for USB), insteadof thesdow level functions,in orderto handle
PlugandPlayandpower managemergventsin a morecorvenientmanner
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A.3.2 WD_EventRegister()

PURPOSE

A FunctionReference

* Registeryour applicationto receve Plug and Play and power managemengvent
notifications,accordingo a predefinedsetof criteria.

PROTOTYPE

DWORD WD_Event Regi st er (HANDLE

hWD, WD_EVENT *pEvent);

PARAMETERS
Name Type Input/Output
0O hwD HANDLE Input
0 pEvent WD_EVENT*
O handle DWORD Output
0 dwAction DWORD Input
O dwStatus DWORD N/A
O dwEwventld DWORD N/A
O dwCardype WD_BUS_TYPE Input
O hKernelPlugin DWORD Input
O dwOptions DWORD Input
Ou union
O Pci struct
O cardld WD_PCI_ID
¢ dwVendorld DWORD Input
¢ dwDeviceld DWORD Input
O pciSlot WD_PCI_SLO
¢ dwBus DWORD Input
¢ dwSlot DWORD Input
¢ dwFunction DWORD Input
O Usb struct
O deviceld WD_USB_ID
¢ dwVendorld DWORD Input
¢ dwProductld DWORD Input
O dwUniquelD DWORD Input
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O Pcmcia struct
O deviceld WD_PCMCIA_ID
+ wManufacturerld WORD Input
+ wCardld WORD Input
O pcmciaSlot WD_PCMCIA_SLOr
¢ uBus BYTE Input
4 uSoclet BYTE Input
4 uFunction BYTE Input
¢ uPadding BYTE N/A
DESCRIPTION
Name Description
hwD The handleto WinDriver's kernel-modedriver received
fromWD_Open [A.2.1].
pEvent WD_EVENT elements:
handle Handleto beusedby WD_Event Unr egi st er [A.3.3].
Returns0 wheneventregistrationfails.
dwAction A bit maskfield indicatingwhich eventsto registerto.

Plug and Play events:

*WD_INSERT - Deviceinserted

*WD_REMOVE - Device removed

Device power state:
*WD_PONER_CHANGED_DG- Full power
*WD_PONER_CHANGED_D1- Low sleep
*WD_PONER_CHANGED_D2- Mediumsleep
*WD_PONER_CHANGED_D3- Full sleep
*WD_PONER_SYSTEM_WDRKING - Fully on
Systemspower state:
*WD_PONER_SYSTEM_SLEEPING1 Fully on but
sleeping

«WD_PONER_SYSTEM_SLEEPING2 CPU off,
memoryon, PCI/PCMCIAon
*WD_PONER_SYSTEM_SLEEPING3 CPU off,
Memoryis in refreshPCI/PCMCIAon aux power
+WD_PONER_SYSTEM_HIBERMTE - OS saves
context beforeshutdavn
*WD_PONER_SYSTEM_SHUTD®VN - No context
saved
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dwCardype

Can be either WD_BUS_PCI,WD_BUS_USBor
WD_BUS_PCMCIA (from the WD_BUS_TYPE
options).

hKernelPlugin

Optional handleto Kernel Plugin returnedfrom
WD_Ker nel Pl ugl nOpen.

dwOptions CanbeeitherWD_ACKNOWLEDGE or zero.

dwVendorld PCIVendorID to registerto. If zero,registerto all PCI
vendorlD’s.

dwDeviceld PCI Device ID to registerto. If zero,registerto all PCI
DevicelD’s.

dwBus PClbusnumberto registerto. If zero,registerto all PCI
buses.

dwSlot PClslotto registerto. If zero,registerto all slots.

dwFunction PCI function (on the device) to registerto. If zero,
registersto all functions.

dwVendorld USB VendorlD to registerto. If zero,registerto all USB

vendorlD’s.

dwProductld

USB ProductiD to registerto. If zero,registerto all USB
ProductlD’s.

dwUniquelD

UniquelD of the USB device to registerto. If zero,
registerto all uniquelD’s.

wManufacturerld

PCMCIA ManufacturenD to registerto. If zero,register
to all PCMCIA manuficturenD’s.

wCardld PCMCIA cardID to registerto. If zero,registerto all
PCMCIA cardID’s.

uBus PCMCIA bus numberto registerto. If zero,registerto
all PCMCIA buses.

uSoclet PCMCIA soclet to registerto. If zero,registerto all
soclets.

uFunction PCMCIA function (on the card)to registerto. If zero,
registersto all functions.

uPadding 1 byte padding(resened).
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RETURN VALUE

ReturnsWD_STATUS_SUCCESS0) on successpr an appropriateerror code
otherwise.

REMARKS

In orderto receve the desirednotificationsyou mustalsocall | nt er r upt Enabl e.
Whenthe callbackfunction sentto | nt er r upt Enabl e is calledit meansthata

new eventhasoccurred.

NOTE:
If WD_ACKNOWLEDGE is setin the dwOptionsfield, you must call

WD _Event Pul | [A.3.4] andWD_Event Send [A.3.5] to acknavledgethe
eventin orderto allow the systemto handlethe eventnormally. If you do notcall
WD _Event Pul | andWD_Event Send, the systemmight hangwhile waiting for
your applicationto acknavledgethe event.

EXAMPLE

WD_EVENT Event;
BZERQ( Event) ;
Event. dwAction = WD_| NSERT | WD_REMOVE;
Event. dwCar dType = WD_BUS PCl ;
WD _Event Regi st er (hWD, &Event);
if (Event.handl e)
printf("successfully registered to receive Plug and Play events\n");

el se
printf("WD_Event Regi ster failed\n");
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A.3.3 WD_EventUnregister()

PURPOSE

A FunctionReference

* Un-registersfrom receving Plug and Play and power managemengvents

notifications.

PROTOTYPE

DWORD WD_Event Unr egi st er (HANDLE hWD, WD _EVENT *pEvent);

PARAMETERS
Name Type Input/Output
0 hwD HANDLE Input
O pEvent WD_EVENT*
O handle DWORD Input
0 dwAction DWORD N/A
O dwStatus DWORD N/A
0 dwEventld DWORD N/A
O dwCardype WD_BUS_TYPE N/A
O hKernelPlugin DWORD N/A
O dwOptions DWORD N/A
Ou union
0 Pci struct
O cardld WD_PCI_ID
+ dwVendorld DWORD N/A
¢ dwDeviceld DWORD N/A
O pciSlot WD_PCI_SLO
¢ dwBus DWORD N/A
+ dwSlot DWORD N/A
¢ dwFunction DWORD N/A
O Usb struct
O deviceld WD_USB_ID
+ dwVendorld DWORD N/A
¢ dwProductld DWORD N/A
O dwUniquelD DWORD N/A
O Pcmcia struct
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O deviceld WD_PCMCIA_ID
+ wManufacturerld N/A Input
+ wCardld WORD N/A
O pcmciaSlot WD_PCMCIA_SLO
4 uBus BYTE N/A
¢ uSoclet BYTE N/A
4 uFunction BYTE N/A
¢ uPadding BYTE N/A

DESCRIPTION

Name Description

hwD Thehandleto WinDriver’s kernel-modedriver received
from\WD_Open [A.2.1].

pEvent WD_EVENT elements:

handle Handlerecevedby WD_Event Regi st er [A.3.2].

RETURN VALUE

ReturnsWD_STATUS_SUCCESS0) on successpr an appropriateerror code
otherwise.

EXAMPLE

WD_EVENT Event;

BZERQ( Event) ;

Event. handl e = handl e;

WD_Event Unr egi st er (hWD, &Event);
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A.3.4 WD_EventPull()

PURPOSE

A FunctionReference

* Retrievesinformationregardinga Plug and Play or power managemengventthat

occurred.

PROTOTYPE

DWORD WD_Event Pul | (HANDLE hWD, WD _EVENT *pEvent);

PARAMETERS
Name Type Input/Output
0 hwD HANDLE Input
O pEvent WD_EVENT*
O handle DWORD Input
O dwAction DWORD Output
O dwStatus DWORD N/A
O dwEwventld DWORD Output
O dwCardlype WD_BUS_TYPE Output
O hKernelPlugin DWORD N/A
O dwOptions DWORD Output
Ou union
O Pci struct
O cardld WD_PCI_ID
¢ dwVendorld DWORD Output
¢ dwDeviceld DWORD Output
O pciSlot WD_PCI_SLO
¢ dwBus DWORD Output
¢ dwSlot DWORD Output
¢ dwFunction DWORD Output
O Usb struct
O deviceld WD_USB_ID
¢ dwVendorld DWORD Output
¢ dwProductld DWORD Output
O dwUniquelD DWORD Output
0 Pcmcia struct
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O deviceld WD_PCMCIA_ID
+ wManufacturerld WORD Output
+ wCardld WORD Output
O pcmciaSlot WD_PCMCIA_SLOr
¢ uBus BYTE Output
4 uSoclet BYTE Output
¢ uFunction BYTE Output
¢ uPadding BYTE N/A
DESCRIPTION
Name Description
hwD Thehandleto WinDriver’s kernel-modedriver received
from\WD_Open [A.2.1].
pEvent WD_EVENT elements:
handle HandlerecevedfromWD_Event Regi st er [A.3.2].
dwAction A bit maskfield indicatingwhich eventsto registerto.
Plug and Play events:
*WD_INSERT - Deviceinserted
*WD_REMOVE - Device removed
Device power state:
*WD_PONER_CHANGED_DO- Full power
*WD_POVNVER_CHANGED_D1- Low sleep
*WD_PONER_CHANGED_D2- Mediumsleep
*WD_PONER_CHANGED_DS3- Full sleep
*WD_PONER_SYSTEM_WDRKING - Fully on
Systemspower state:
*WD_PONER_SYSTEM_SLEEPING1 Fully on but
sleeping
*WD_PONER_SYSTEM_SLEEPING2 CPU off,
memoryon, PCI/PCMCIAon
*WD_PONER_SYSTEM_SLEEPING3 CPU off,
Memoryis in refresh,PCI/PCMCIAon auxpower
+WD_PONER_SYSTEM_HIBERMTE - OS saves
context beforeshutdavn
*WD_PONER_SYSTEM_SHUTD®@/N - No context
saved
dwEventld An ID to identify the eventin the complementary

WD _Event Send [A.3.5] function.
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dwCardype Can be either WD_BUS_PCI,WD_BUS_USBor
WD_BUS_PCMCIA (from the WD_BUS_TYPE
options).

dwOptions Return WD_ACKNOWLEDGE if it was usedin
WD _Event Regi st er [A.3.2].

dwVendorld PCIVendorID.

dwDeviceld PClDevicelD.

dwBus PClbusnumber

dwSlot PClslot.

dwFunction PClfunction(onthedevice).

dwVendorld USB VendorlD.

dwProductld USB ProductiD.

dwUniquelD UniquelD of the USB device.

wManufacturerld

PCMCIA ManufactureriD.

wCardld

PCMCIA typeandmodellD.

uBus PCMCIA busnumber
uSoclet PCMCIA soclet.
uFunction PCMCIA function.
uPadding 1 bytepadding(resenred).

RETURN VALUE

ReturnsWD_STATUS_SUCCESS0) on successpr an appropriateerror code

otherwise.

REMARKS

Your applicationshouldcall WO_Event Pul | [A.3.4], after receving an event
notification,in orderto retrieve additionalinformationidentifying the event. (For
example:your applicationcanregisterto receve a notificationaboutevery Plugand
Playor power managemergventthatoccurs andafterreceving anotification,it can
retrieve the exactdetailsof the eventi.e., insertion/remeal, vendorID, device ID,

etc.).
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EXAMPLE

WD _EVENT Event;

BZERQ( Event ) ;

Event. handl e = handl e;

WD _Event Pul | (hWD, &Event);

if (Event.dwCardType==WD_BUS _PCl)

{
printf("got PCl event %. %l. %l vid %94x/%4x action Ox%\n",
Event. u. Pci . pci Sl ot . dwBus, Event. u. Pci. pci Slot.dwsSl ot,
Event . u. Pci . pci Sl ot . dwFuncti on, Event. u. Pci . cardl d. dwendor | d,
Event . u. Pci . cardl d. dwDevi cel d, Event.dwAction);
}
else if (Event.dwCardType==WD_BUS_USB)
{
printf("got USB event unique % vid 9%®94x/ %94x action Ox¥%\n",
Event . u. Usb. dwUni quel D, Event. u. Ush. devi cel d. dwwendor | d,
Event . u. Ush. devi cel d. dwProduct | d, Event.dwActi on);
}
else if (Event.dwCardType==WD_BUS_PCMCI A)
{
printf("got PCMCI A event %d. %. %l vid %94x/ %94x action Ox%\n",

Event . u. Pcnti a. pcncti aS| ot . uBus,

Event . u. Pcnti a. pcnti aSl ot . uSocket ,

Event . u. Pcnti a. pcnti aSl ot . uFuncti on,

Event . u. Pcnti a. devi cel d. wwanuf act urerl d,

Event . u. Pcnti a. devi cel d. wCardl d, Event. dwActi on);
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A.3.5 WD_EventSend()

PURPOSE

» Acknowledgesa PlugandPlayor power managemergvent.

PROTOTYPE

DWORD WD _Event Send( HANDLE hWD, WD _EVENT *pEvent);

A FunctionReference

PARAMETERS
Name Type Input/Output
0 hwD HANDLE Input
O pEvent WD_EVENT*
O handle DWORD Input
O dwAction DWORD Input
O dwStatus DWORD N/A
O dwEwventld DWORD Input
O dwCardype WD_BUS_TYPE N/A
O hKernelPlugin DWORD N/A
0 dwOptions DWORD Input
Ou union
O Pci struct
O cardld WD_PCI_ID
¢ dwVendorld DWORD N/A
¢ dwDeviceld DWORD N/A
O pciSlot WD_PCI_SLO
¢ dwBus DWORD N/A
¢ dwSlot DWORD N/A
¢ dwFunction DWORD N/A
O Usb struct
O deviceld WD_USB_ID
¢ dwVendorld DWORD N/A
¢ dwProductld DWORD N/A
O dwUniquelD DWORD N/A
0 Pcmcia struct
O deviceld WD_PCMCIA_ID
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+ wManufacturerld WORD N/A

+ wCardld WORD N/A
O pcmciaSlot WD_PCMCIA_SLOr

4 UBuUS BYTE N/A

4 uSoclet BYTE N/A

+ uFunction BYTE N/A

¢ uPadding BYTE N/A

DESCRIPTION

Name Description

hwD The handleto WinDriver's kernel-modedriver received
fromWD_Open [A.2.1].

pEvent WD_EVENT elements:

handle Handleto beusedby WD_Event Unr egi st er [A.3.3].
Returnszerowheneventregistrationfails.

dwEwventld EventID recevedfromWD_Event Pul | [A.3.4].

dwOptions Shouldbe WD_ACKNOWLEDGE.

RETURN VALUE

ReturnsWD_STATUS_SUCCESS0) on successpr an appropriateerror code
otherwise.

REMARKS

You mustuseWD_Event Send [A.3.5] to acknavledgePlug and Play or power
managemengvents,if you registeredto receve notificationsof sucheventswith the
WD_ACKNOWLEDGE flag setin WD_Event Regi st er [A.3.2].
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EXAMPLE

WD _EVENT Event;

BZERQ( Event ) ;

Event. handl e = handl e;

WD _Event Pul | (hWD, &Event);

if (Event.dwOptions & WD_ACKNOW.EDGE)
WD _Event Send( hWD, &Event);

A FunctionReference



AppendixB

CompactPClHot Swap
Overview

B.1 What is CompactPCI?

CompactPCls anadaptatiorof the PCl specificatiorfor industrialand/orembedded
applicationsrequiring a more robust mechanicafform factorthen desktopPCI.
CompactPCusesindustry standardnechanicacomponentandhigh performance
connectortechnologiesto provide an optimized systemintendedfor rugged
applications.CompactPCprovidesa systemthatis electricallycompatiblewith the
PCl specificationallowing low costPCl componentso be utilized in a mechanical
form factorsuitedfor ruggedervironments.

CompactPClis an openspecificationsupportedby the PICMG (PCI Industrial
ComputerManufacturersGroup),which is a consortiumof companiesnvolvedin
utilizing PClI for embeddedpplications.

CompactPCExiststo provide a standardorm factorfor thoseapplicationgequiring
thehigh performancef PClaswell asthe smallsizeandruggednessf arackmount
system. CompactPCprovidesthe mechanisnto directly apply PCl components
andtechnologyto a new mechanicaform factorwhile maintainingcapabilitywith
existing operatingsystemsandapplicationsoftwareavailablefor desktopPCl.
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B.2 CompactPCl Features
Thefollowing list illustratesthe mainfeaturesof CompactPCl:

» 33and66 MHz PClI performance

» 32-and64-bit datatransfers

« 8 CompactPCklotsperbussegmentat 33 MHz

« 5 CompactPCklotsperbusseggmentat 66 MHz

« Industrystandardsoftwaresupport

» 3U and6U form factor

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

* Wide varietyof availablel/O

 Systemmanagemertus

* Hot swapsupport
A CompactPChkystems composedf oneor moreCompactPCbusseggments.Each
segmentis composeaf upto eight CompactPCslots(at33MHz). EachCompactPCl
segmentbus consistof one Systemslot, andup to seven Peripheraklots. Physically

the systems slot canbelocatedat any positionin thebackplane.
ThePeripheraklotsmaycontainsimpleboardsjntelligentslaves,or PClbusmasters.
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B.3 Why CompactPCI?

CompactPCils attractive to industrialapplications suchashigh-speedelecomand
dataconsystemdor 3 reasons:

1. CompactPChasanextremelyhigh bandwidth;this makesit particularlywell
suitedfor applicationssuchasseners,routers,corvertersandswitches.

2. CompactPCboardsareinserted/remeed from the front of the chassisand
I/O canbreakout eitherfrom the front or throughthe rear;this featureis well
suitedfor industrialusewhereinsertion/remweal is acommonroutine.

3. The Hot Swap featuresupportedy the CompactPChardwarespecifications
malesit possibleto insertor remove circuit boardgto or from arunningsystem
without causingdamageto the otherboardsor 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 adwerselyaffecting a
runningsystem.CompactPCHot Swap Specificatiorallows vendorgo addhot swap
capabilitieso CompactPCkystem.

The hot swap featurethat hasbeenestablishedn the CompactPCBSpecificationis
particularlywell suited,andhasindeedbeena critical requirementfor application
designsin the telecomand datacommarkets. In systemsthat do not supporthot
swappingof peripheralboards.eachprocessf boardinsertionor removal, requires
a completeshut-davn of the entiresystemuntil the processs complete,in orderto
preventdamagéo otherboardsor to thesystensoftware. In timecritical systemsuch
astelecomanddatacomsystemssystemdowntimeis a majorfinancialandquality of
servicefactor;any downtimetranslatesnto financialloss,anddisconnectingervice
to active lines. Hence reductionor eveneliminationof systemdowntimeis critical.
The hot swap facility reduceshe systemdowntime, which may be requiredfor
replacemensdf boardsandmakingchangesn the systemconfiguration.The hot swap
featureis oneof the key reasonsvhy CompactPChrchitecturdas so attractve for
telecomanddataconvendors.
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CompactPClhot swap is not limited to peripheralboards,but at this time the
CompactPCIHot Swap Specification(PICMG 2.1 R1.0) doesnot addresshot
swappingof the SystemBoardComputer{SBC).

CompactPCI Boards (other than the systemhost) can be one of threetypes:
« Non Hot Swap: Boardsthatdo not have all thefeaturesrequiredfor hot swap.
They cannotbeinsertedor extractedfrom anoperatingCompactPCkystem.

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

» Full Hot Swap: Boardsthat have the minimum featuresplus the additional
resourcesor softwareconnectiorcontrol. Full hot swapboardsallow the full
rangeof systemcapabilities.

NOTE:
Go-HotSvap architectureallows it to fully supportboth basicandfull hot swap
boards.

CompactPCI Silicon can be one of four types:

« Non Hot Swap: Thesilicon is not compatiblewith the minimal requirements
of the CompactPCHot Swap Specification.

* Hot Swap Capable: Silicon that containsthe minimum requirementgo
operatdn ahot swap ervironment.Theseminimumrequirementsreattributes
that a boarddesignerwould not be ableto compensatdor with external
circuitry.

« Hot Swap Friendly: Silicon that containssupportfor software connection
control (asdefinedin PICMG 2.1 R1.0). Namely providing a supportfor a
Control and StatusRegisterin the PCI configurationspace,and providing
resourcesor ENUM#, hot swap Switchandthe Blue Led.

» Hot Swap Ready: Siliconthatcontainsall thedesirableeaturedor hot swap;
which areall the featuressupportedoy hot swap friendly silicon, plus Bias
VoltageSupport,Early Pover Support,and64 Bit Initialization. Thesechips
addthe pre-chage and early power support,so that no external circuitry is
required exceptfor the onboardoower control.
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NOTE:
Go-HotSvaparchitectureallows it to fully supporthot swap capable friendly and
readysilicon.

Enumeration and Dynamic Configuration

Enumerationis definedby the CompactPCISpecification(PICMG 2.1 R1.0) as
the actiontaken by the systemhostto poll the configurationspaceof all the PCI
devicesandassign(or releasethe necessaryesourcegmemoryand/orl/O address
space,nterrupts,and softwaredrivers). In systemghat do not supporthot swap,
enumeratioronly takes placeasthe systemboots. In hot swap capablesystems,
dynamicconfigurationis required,wherebya hot swap boardis allocatedsystem
resourcegenumeratedby the systemsoftware, following insertionof the board.
Thesesameresourcesrereleasedrior to extractionof theboard.

In orderto take advantageof the hardware’s hot swap capability a substantiahmount
of additionalsoftwareis required- at the device driver level, at the systemservices
level andatthe applicationdevel.

The Software Aspect

The softwareaspecbf the hot swap processnvolvesdetectionof the hot swap event,
dynamicconfigurationandresourceallocation.It alsoinvolvesinforming the system
of the eventso that the systemand applicationsrunningare not damagedandthe
insertion/remweal eventis transparento the systemuser

While mary hardwareproductsare alreadyelectricallyand mechanicallyhot swap
compatible,until now little software existed that allowed utilization of the nen
capabilities. Mass-markt operatingsystemssuchasWindows 98, Me, NT, 2000,
XP, Sener 2003, Solaris(until version8), Linux andVxWorks, currently lack the
additionalsoftware layersneededo supportthe new hot swap capabilities. The
absenceof suchsoftware standards$asretardedmarket growth, andis forcing
companiesitherto give up utilization of hot swap capabilities,or to develop/tuy
proprietarysolutions.Eitherway, the situationis a considerableesourceconsumer
Anotherprobleminvolvesthe hot swap standardtself, which is somavhat shady
in someof the softwareareas.The gray areasin the specificatiorhave resultedin
differentimplementation®©f someof the hot swap mechanismgrovided by the
systemboardmanufcturers As aresult,a CompactPChardwarevendorthatdesires
to ship hot swap aware driverswith the hardware needsto develop and provide a
differentdriver for eachdifferentsystemboardneededo be supported.

In orderto provide acompletehot swap awaresolution,the hardwarevendorneedso
eitheruseproprietaryoperatingsystemspr implementthe hot swap mechanisnirom
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scratchandseparatelyfor eachdifferentsystemhardwarethatneedgo be supported
aswell asfor eachdifferentoperatingsystemhatneedgso be supported.

PHONE / FAX

Phone:

USA (Toll-Free): 1-877-514-0537
Worldwide: +972-9-885-936

Fax: USA (Toll-Free):1-877-514-0538
Worldwide: +972-9-885-936

E-MAIL

Support:support@jungo.com
Sales:sales@jungo.com
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http://ww.jungo.com
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JungoLtd.
P.O.B 8493
Netarya, 42504
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