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This is the final report on a project sponsored by the PCI Industrial Computer Manufacturers Group (PICMG) to produce a prototype hot swap infrastructure for what is now known as Microsoft Windows 2000 (“Win2K”).  The goal was to provide PICMG members with a starting point for their own support of hot swap under this new operating system.  The remaining sections of this note provide background on the project and a current perspective on the final release.

Project Background

Pigeon Point Systems was pleased to propose the HSSIP to PICMG and do the development of this prototype software on behalf of the PICMG membership.

The project was launched in February, 1998 and based its efforts initially on beta 1 of Windows NT 5.0, which had been released in September, 1997 as build number 1673.  Microsoft does daily builds of the Windows NT product family, and increments the build number each time. When the project started, this new Microsoft OS was to be called Windows NT 5.0, so there are many references to that name in the project materials.

The first release to PICMG members was based on an updated NT 5.0 (build 1773) that was distributed at the Windows Hardware Engineering Conference in March, 1998.  This HSSIP release was made under a field test program established by PICMG.  Field test participant companies signed a field test agreement and email support was provide by Pigeon Point Systems.

Hot swap support in NT 5.0 applies the Plug and Play (PnP) facility that was added to the OS in this release to support the dynamic insertion and removal of CompactPCI boards.  A relatively small layer of software is needed to interface between the specifics of CompactPCI hardware and the generic device arrival and departure facilities built into the OS.  

The PnP facility in beta 1 (and even in the later build 1773) was rather immature and not capable of fully supporting hot swap.  Substantial progress in this respect was made with release candidate 0 of beta 3, and the project delivered an updated field test release in February, 1999 based on that snapshot of what had by then become Win2K.  

The final field test release was made in May, 1999 based on the formal beta 3 release of Win2K (build 2031).  By that time, the PnP facility was much more mature and substantial hot swap support could be done.  PICMG-sponsored work on the project and support of the field test participants by Pigeon Point Systems ceased with that release.  

Formally, the field test terminated in September 1999 as provided in the original field test agreement.  With that termination, constraints imposed by the field test agreement were lifted.  For instance, continuation of the PICMG copyright statements in the field test materials was no longer required.  As always intended, PICMG members were then free to use the results of the project in any way they chose.

In February, 2000, the results of the HSSIP were posted to the members’ area of the PICMG website.  This posting (including the note you’re reading) included minor updates to the software (such as updating the copyright messages to reflect the last year of development work: 1999).

Meanwhile, Microsoft continued work on Win2K and finally delivered build 2195 to manufacturing as the production release.  Retail availability of Win2K is now scheduled for February 17, 2000.  The next section provides a perspective on the prototype software produced by the HSSIP in the context of the final Win2K release and the current situation on hot swap hardware.

Current Perspective on the Final HSSIP Release

PICMG members considering using this software must understand that it is prototype software built and tested with pre-release versions of Win2K.  No PICMG-sponsored support is available for users of this software.  As PICMG intended, various PICMG members have used or will use the HSSIP output as the basis of fully supported product software, whether focused on a member’s hardware products or more broadly.

The final HSSIP release was built and tested with beta 3 of Win2K.  The PnP facilities of Win2K continued to evolve right up through Release Candidate 3 (Build 2183, just before Win2K’s release to manufacturing).  Because the HSSIP software is tightly integrated with the operation of the PnP facility, changes in that facility between builds of the OS frequently affected hot swap operations.  In particular, the final HSSIP release is known not to work with the production version Win2K.

Even after the final HSSIP release is modified to work with the production release of Win2K, there is a problem in that Win2K release that affects hot swap operations.   When a board needs to be prepared for extraction (perhaps because the ejector handle has been opened), the HSSIP issues an IoRequestDeviceEject call to the operating system.  Assuming an orderly shutdown of operations with the board happens, HSSIP software turns on the blue LED.  To keep Win2K from treating the (now-quiesced) board as a new arrival and restarting the software connection process, HSSIP software keeps that ejection request pending until the board is physically removed.  

The Win2K bug is that if an ejection request is outstanding on a specific board and a 2nd ejection request is made with respect to the same board, there is an immediate system crash.  Therefore, for instance, if another ejection request happens to be made (from an application or another driver) while the board in the example above is waiting for physical removal, a system crash will occur.  This problem has been reported to Microsoft, but there is no announced availability schedule for a fix.

PICMG members who choose to build their own production products based on HSSIP output must take responsibility for any necessary evolution for compatibility with the final Win2K release and any future updates thereto.  This includes deciding how to handle the bug described above until a fix is available from Microsoft.  Though the required changes are likely to be relatively small, making them correctly will require an in-depth understanding of the operation of the Win2K I/O subsystem and the PnP aspects in particular.  Fortunately, detailed study of the HSSIP software can provide an excellent start on achieving that in-depth understanding.

Change has occurred in other areas since the final HSSIP release.  The project prototyped a number of programming interface definitions that subsequently became the starting point for the Hot Swap Infrastructure Interface Specification, now under development as PICMG 2.12 by the Software Interoperability (SI) Subcommittee of the Technical Committee of PICMG.   Here is a description of the intent of that specification, quoted from revision 0.58:

It is the intent of this document to define platform-, board-, and operating-system-independent interfaces to:

1. Platform-specific hardware for full Hot Swap support, organized to simplify coverage of multiple platforms.

2. Board-specific hardware of full Hot Swap boards incorporating alternate implementations of the HS_CSR.

3. Platform-specific hardware implementing the additional facilities of the HA system model.

The SI subcommittee has made a number of additions and changes to the interfaces originally defined in the HSSIP.  PICMG encourages any member using HSSIP output to update the interfaces therein to the current versions, especially when PICMG 2.12 is adopted (expected in the first half and possibly the first quarter of 2000).

HSSIP software includes “platform” drivers that interface to the platform-specific ENUM# signal indicating a change in status for a hot swappable board.  CompactPCI platform vendors Motorola Computer Group (MCG), Ziatech and Force Computers graciously donated platforms for use by the project.  The example platform drivers in the HSSIP software support those donated platforms.

Several CompactPCI board vendors donated example hardware as well, using various CompactPCI interface silicon:

· MCG provided an MCPN750 non-system slot processor module using the Intel 21554 embedded PCI-to-PCI bridge.  They also loaned a CPV8540 dual PCI Mezzanine Card (PMC) carrier board, along with SCSI and Ethernet PMC modules.  The CPV8540 uses an Intel 21154 transparent PCI-to-PCI bridge as its CompactPCI interface.

· Natural MicroSystems provided a Quad T1 telephony resource board using their Hot Swap Friendly “Hot Salsa” CompactPCI interface ASIC.

· PLX Technology provided a PCI9054RDK-860 board, a Reference Design Kit for the Hot Swap Friendly PCI9054 embedded PCI bridge device and using that device as its CompactPCI interface.

The CompactPCI Hot Swap Specification strongly recommends that the Hot Swap Control/Status Register (HS_CSR) be implemented in the configuration space of a CompactPCI interface device in a specific way, but also allows “alternate implementations” of the HS_CSR in which its bits are accessed by other means in the device’s address spaces.  The HSSIP developed an alternate HS_CSR miniport architecture to simplify the support of alternate implementations.  These miniports can also be used to support Hot Swap Friendly interface devices that may have some non-compliant operation that needs to be masked from the rest of the hot swap infrastructure.

The HSSIP includes several alternate HS_CSR miniports:

· The miniport named DEC21154 covers the specific implementation of alternate HS_CSR via the (now Intel) 21154 on the CPV8540 and assumes the specific alternate HS_CSR implementation choices made by the designer of that board.  This driver will probably not be applicable to other alternate HS_CSR designs based on the 21154 unless a conscious effort is made to mimic the approach used in the CPV8540.

· The miniport named DEC21554 covers the specific implementation of the (now Intel) 21554 on the MCG MCPN750.  Due to some errors in the initial application note for the 21554 (since corrected) and other aspects of the 21554’s design, different board implementations using the 21554 may need somewhat different miniport implementations to work properly with the HSSIP hot swap infrastructure.

NMS’ Hot Salsa ASIC is fully spec-compliant as a Hot Swap Friendly device, and needs no alternate miniport.  Similarly, the PLX PCI9054 is supported directly by the infrastructure with no alternate miniport needed.

The platform driver and alternate HS_CSR miniport interfaces in PICMG 2.12 were based on designs done in the HSSIP, but have since been modified by the Software Interoperability subcommittee.

The HSSIP includes a Hot Swap Hardware Test Facility that can be used to exercise the HS_CSR resources of CompactPCI interface to explore its compliance with the Hot Swap specification.  This tool should be useful for designers or evaluators of hot swap capable CompactPCI interfaces.  However, experience since the conclusion of the HSSIP confirms that this facility is not comprehensive in testing all requirements of the Hot Swap specification affecting operation of the HS_CSR.  Therefore, the test results from this facility should be used as only part of data affecting a judgement regarding the spec-compliance of a CompactPCI interface.

Conclusion

The prototype software produced by the HSSIP can be used by PICMG members to build their own production level hot swap infrastructure for Windows 2000.  Any such members must take responsibility, however, for updating the software to the final release of Win2K and supporting it thereafter.  Those tasks will require an in-depth understanding of the I/O subsystem of Win2K and specifically the PnP facility.

HSSIP designs were also the starting point for what is now the PICMG 2.12, the Hot Swap Infrastructure Interface Specification.  PICMG members basing their own hot swap infrastructure on the HSSIP results should be sure to update the relevant interfaces to the soon-to-be-adopted definitions and are invited to join the Software Interoperability subcommittee to help finalize those definitions.

Pigeon Point Systems has been pleased to serve the entire PICMG community on the HSSIP project. We are excited to be one of the members of PICMG who have chosen to base a product level hot swap infrastructure on the project’s output. We are committed for that product to compliance with an adopted PICMG 2.12 specification.
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