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COMPACT PCI - SHORT HISTORY
AND MARKET TRENDS

ompactPCI is a high performance bus based
on the standard PCI electrical specification. It
is intended as an industrial bus for application

in telecommunications, computer telephony, real-time
machine control, industrial automation, real-time data
acquisition, instrumentation, military systems or any
other application requiring high speed computing,
modular and robust packaging design, and long term
manufacturer's support.

The CompactPCI specification was initiated in 1994 by
Ziatech Corporation and has been evolved and devel-
oped by an extensive group of companies within the
PCI Industrial Computer Manufacturers Group
(PICMG). The CompactPCI specification is the result of
a concerted effort of the CompactPCI subcommittee
composed of the following companies: Digital
Equipment, GESPAC, I-Bus, Pro-Log, Teknor, Hybricon,
and Ziatech.

Three main reasons make the CompactPCI attractive
for industrial application such as high speed
telecomm and datacomm systems: One reason is that
the CompactPCI has an extremely high bandwidth;
this makes it particularly well suited for applications
such as servers, routers, converters and switches.
Second reason is that CompactPCI boards are insert-
ed/removed from the front of the chassis, and I/O can
break out either to the front or through the rear; this fea-
ture is well suited for industrial use where
insertion/removal is a common routine. The third rea-
son is the "Hot Swap" feature supported by the
CompactPCI hardware specifications; this specifica-
tion makes it possible to insert or remove circuit
boards to or from a running system without causing
damage to the other boards or crashing the system
software, thus enabling the system to be up and run-
ning while hardware is being replaced, maintained or
upgraded.

THE NEED FOR "HOT SWAP"
The hot swap feature that has been established in the
CompactPCI specification is particularly well suited,
almost a critical requirement, for application designs in
the telecomm and datacomm markets. In systems that

do not support Hot Swapping of peripheral boards,
each process of board insertion or removal, requires a
complete shut-down of the entire system until the
process is complete, in order to prevent damage to
other boards or to the system software. In time critical
systems such as telecomm and datacomm systems,
system downtime is a major financial and quality of
service factor; any downtime means a financial loss,
and disconnecting service to active lines. Hence,
reducing or even eliminating system downtime is criti-
cal.

The Hot Swap facility allows insertion and removal of
CompactPCI boards into a platform, while the system
is operational. This facility reduces the system down-
time, which may be required for replacement of boards
and making changes in the system configuration. The
Hot Swap feature is one of the key reasons why
CompactPCI architecture is so attractive for telecomm
and datacomm vendors..

THE PROBLEM
Hot Swap requires certain levels of circuitry just to pre-
vent electrical damage or glitches that interrupt normal
operation of other boards. However, to take advantage
of the Hot Swap capability of the hardware, a substan-
tial amount of additional software is required - at the
device driver level, at the system services level and at
the applications level.

The software aspect of the Hot Swap process involves
allocation of card resources, configuring the newly
inserted cards and reallocation of resources when
cards are removed. Normally, the system BIOS assigns
a memory address space and an I/O address space
to each CompactPCI device when the system is pow-
ered up. When a CompactPCI board is inserted/exert-
ed after the system has been configured, it requires the
system to detect the event and reconfigure the mem-
ory and I/O address space dynamically. This is the role
of the additional software - basically, the additional soft-
ware is required to detect the event of a CompactPCI
card being inserted/removed, and to reconfigure the
system memory and address space accordingly. It is
also required to inform the system of the event so that
the system and applications running will not be dam-
aged, and the event of insertion/removal will be trans-
parent to the system user. 
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While many hardware products are already electrically
and mechanically Hot Swap compatible, up until now
little software existed that allowed utilization of the new
capabilities. The mass-market operating systems, such
as Windows 9x, 98, NT, 2000, CE, NT Embedded,
Solaris (until version 8), Linux, and VxWorks, currently
lack the additional software layers needed to support
the new Hot Swap capabilities. The absence of such
software standards has retarded market growth, and is
forcing companies either to give up utilization of Hot
Swap capabilities, or to develop/buy proprietary solu-
tions. Either way, the situation is a considerable
resource consumer.

Another problem involves the "Hot Swap" standard
itself, which is a bit shady in some of the software
areas. The gray areas in the specification has resulted
in different implementations of some of the Hot Swap
mechanisms provided by the system board manufac-
turers. As a result, a CompactPCI hardware vendor that
desires to ship "Hot Swappable" drivers with the hard-
ware needs to develop and provide a different driver for
each different system board needed to be supported.

Conclusion - In order to provide a complete "Hot
Swappable" solution, the hardware vendor needs to
either use proprietary operating systems, or implement
the Hot-Swap mechanism from scratch separately for
each different system hardware that needs to be sup-
ported, and for each different operating system that
needs to be supported.

THE SOLUTION - "GO HOT-SWAP"
Jungo (Formerly KRFTech Ltd.), a startup company pro-
viding solutions for embedded developers, has devel-
oped such "additional software" that enables Hot Swap
capabilities for CompactPCI hardware. Jungo's "Go
Hot-Swap" tools, include a revolutionary operating sys-
tem extension and a powerful driver development
toolkit which together enable Hot Swap support for
CompactPCI hardware on all major operating systems,
and on all available system boards. Using these tools,
players in the telecomm/datacomm markets can now
implement Compact PCI Hot-Swap capabilities on
Windows 9x, 2000, NT, NT- Embedded, CE, Linux,
Solaris and VxWorks, where these capabilities are not
natively available. "GO Hot-Swap" also includes a pow-
erful driver development tool kit, which enables devel-
opment of fully Hot Swappable device drivers from
scratch. The resulting code generated by the "GO Hot-
Swap" Development Tool Kit is cross platform, and can
be re-compiled and executed on any of the major
operating systems supported, without rewriting it.

Jungo's "GO Hot-Swap" is a generic solution, i.e. it is
not dependant on the hardware configuration on
which it is running, or the host PCI controller it is using.
The same drivers written by the hardware vendor using
the "GO Hot-Swap" solution will compile and run on all
supported operating systems, and on all CompactPCI
systems.

An additional module in the "GO Hot-Swap" product
may be configured to enable legacy PCI drivers to be
"Hot Swappable". This innovative feature is explained
in more detail further on in this article.

HOW DOES IT WORK?
"GO Hot-Swap" consists of a kernel-level operating sys-
tem extension, and of a management module. The ker-
nel level operating system extension is in charge of the
following activities:

1. Identify the insertion/removal of cPCI hardware
devices

2. Allocate the required resources for the newly insert-
ed devices, and de-allocate the resources for those
devices that have been removed.

3. Notify the system services and the relevant drivers
of the insertion/removal event.

The "GO Hot-Swap" management module is only
active when there is a need to "Hot Swap" hardware
which has only non Hot Swap legacy device drivers. In
that case, once the "GO Hot-Swap" management mod-
ule is notified by the "GO Hot-Swap" operating system
extension of a device insertion or removal, it runs a pre-
configured batch file, which usually unloads and
reloads the relevant drivers, and notifies the application
of the event. The batch file is configured by the hard-
ware vendor or system integrator - thus enabling lega-
cy PCI devices to be "Hot Swappable".

"GO Hot-Swap" has three deployment methods, as
described below: 

"GO Hot-Swap" Development Toolkit
(For hardware vendors)

The development toolkit enables development of fully
"hot swappable" Compact PCI device drivers from
scratch. The toolkit includes advanced graphical tools
and Wizards for diagnosing the hardware, generating
and debugging the driver code, and handling of the
"Hot Swap" events.

The code generated by the "GO Hot-Swap"
Development tool kit includes a special API through
which "GO Hot-Swap" Operating System Extension
can notify the driver of the insertion/removal events.

In the event of a Hot Swap insertion, The "GO Hot-
Swap" OS extension re-configures the card, allocating
the required resources for it. A "Card_Inserted" mes-
sage is sent to the driver via the "GO Hot Swap" API.
The driver implemented re-configures itself according
to the new resources allocated to the card.
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When a CompactPCI Hot Swap board is removed, The
"GO Hot-Swap" OS extension frees the card's
resources. A "Card_Removed" message is sent to the
driver via the "GO Hot Swap" API. The driver imple-
mented is informed that the communication with the
card has stopped, and may notify the application
accordingly.

"GO Hot-Swap" Agent 
(For System Integrators)

Enables CompactPCI users to add Hot-Swap capabil-
ities to their CompactPCI boards, without any change
to its existing PCI drivers. The "GO Hot-Swap" Agent is
extremely useful for system integrators, seeking to
make legacy devices "Hot Swappable" without chang-
ing their driver code.

The "GO Hot-Swap" Management module is pre-con-
figured with the Vendor and Device IDs of the Compact
PCI devices which are to be "Hot Swap" enabled.
When such a device is inserted, the "GO Hot-Swap"
OS Extension re-configures the device, allocating the

required resources for it (or freeing those resources
when the device is removed).

The "GO Hot-Swap" Extension notifies the "GO Hot-
Swap" Management module, which in turn runs a pre-
configured script, which typically unloads and loads
the existing driver.

The unload/load driver is done so that the driver re-
configures itself according to the new resources that
were allocated to the card by the "GO Hot-Swap"
Extension. 

GO Hot-Swap OS Extender 
(For system board level OEMs)

Designed for system board vendors or operating sys-
tem vendors. The Compact PCI OS extension enables
system board or OS vendors to immediately add Hot-
Swap capabilities under any OS.

When a card is inserted or removed for the first time,
the "GO Hot-Swap" Manager pops up a Window ask-
ing the operator to assign the driver in use by that card.
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The "GO Hot-Swap" OS Extension re-configures the
card, allocating the required resources for it (or frees
those resources when the card is removed). The "GO
Hot-Swap" Management module then runs a pre-con-
figured script, which typically unloads and loads the
existing driver.

The unload/load driver is done so that the driver re-
configures itself according to the new resources that
were allocated to the card by the "GO Hot-Swap"
Extension.

CONCLUSION
The CompactPCI hot swap features addresses the fast
growing telecomm and datacomm markets. Yet, the
lack of support for CompactPCI Hot Swap by the major
operating systems, and the gray areas of the standard
itself, resulted in very few real "Hot Swappable" devices.

Jungo's new "GO Hot-Swap" solution enables the uti-
lization of CompactPCI Hot Swap on all major operat-
ing systems, where this was previously unavailable.
"GO Hot-Swap" provides deployment mechanisms for
hardware vendors, system integrators and OEMs. As a
result of its unique features, "GO Hot-Swap" is ramping
up to be the standard solution for "Hot Swap" devices
in the telecomm, datacomm, and industrial markets 
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