Who Cares?
By Dick Somes

Much has been written on the relative
merits of VME versus CompactPCI over
the last eight years and much of that has
been focused on the raw performance of
the two bus architectures. It's probably
not a bad idea to set the record straight
on the issue of bus performance before
moving on to the real issue, which isthe
obsol escence of both busses and indeed
bussed interconnectsin general.

VME (introduced in 1981) has it origins
as a bussed version of the MC68000
memory and /O bus, a sort of second-
generation Unibus for the processor that
the PDP-11 should have grown up to be.
It's worthwhile to note the similarity of
the MC68000 architecture, with its uni-
fied memory and 1/0 address spaces, its
orthogonal instruction set, and its sixteen
32-bit registers, to the PDP11 and VAX
architectures.

VME was first deployed at a time when
aggregate bandwidths exceeding 1 Mbyte/
sec were newsworthy. A theoretical band-
width of 57.6 Mbytes/sec has been
claimed for basic 32-bit VME, and 40
Mbytes/sec iswidely accepted as apracti-
cd limit.

The claim of 40 Mbytes/sec throughput
for the basic VMEbus, as described
above, assumes that a Data Strobe/Data
Transfer Acknowledge handshake can
occur in 100 nanoseconds and that the
data phase of a Block Transfer (BLT)
takes place at 10 Mtransfers/sec. Thus
32-hit transfers proceed at a burst rate of
40 Mbytes/sec, and a somewhat lower
sustained rate due to bus arbitration and
addressing overhead.

Thefirst significant enhancement toVME
was the introduction of a multiplexed 64-
bit block data transfer protocol (MBLT)
which used 32 address and 32 data lines
together as a 64-bit address bus in the
addressing phase and as a 64 bit data path
during the data phases of a bus transac-

tion. Theresult was adoubling of the burst
datatransfer rate to 80 Mbytes/sec.

Further extensionsto VME signaling have
been standardized, 2eVME and 2eSST,
but not widely adopted.

PCI originated in the early 1990s as a
chip-level interconnect, conjured up by
Intel and the other members of the origi-
nal PCI-SIG as an architecturally neutral
bus spanning multiple generations of CPU
and core logic technology. The success of
the PCI movement is unquestioned, with
chip level peripherals being offered by a
growing number of manufacturers and
core logic chip sets for multiple CPU
architectures over two and three genera-
tions of architecture. With the adoption of
PCI the computing industry has finally
achieved commodity economies of scale
for extremely sophisticated graphics, stor-
age, and communication options.

PCI may be operated 32-bits or 64-bits
wide with full interoperability between
devices supporting either width on bus
segments of either width. The theoretical
burst bandwidth is 133.33 Mbytes/sec for
32-bit transactions and 266.67 Mbytes/
sec when operating 64 bits wide. These
are theoretical maximum limits, which
compare to the 40 and 80 Mbytes/sec
figures often quoted respectively for the
VME 32-bit BLT and 64-bit MBLT sig-
naling protocols.

The most recent enhancementsto PCI are
the PCI-X, PCI-X DDR, and PCI-X QDR
protocols extensions which result in data
rates exceeding 1 Gbyte/sec, but over
short interconnects which are normally
useful only for dedicated chip-to-chip
connections.

In a nutshell, the PCI bus architecture
is newer and faster than VME, but it is
also targeted as the solution to a different
problem. The CompactPCI specification
adapted the PCI electrical specification to
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6U x 160mm Eurocard packaging stan-
dard in the same way that VME adapted
the MC68000 bus. The higher perfor-
mance of PCl in the CompactPCl form
factor means shorter backplane segments
as compared with VME. VME also has a
superior interrupt handling architecture
for many embedded applications.

CompactPCl, by contrast, has grappled
more effectively with the problem of mod-
ule hot swap and platform management,
and hastherefore reached ahigher level of
maturity in supporting high availability
applications.

So what is the function of the backplane
bus today?

The reality is this: No one designing a
new platform cares very much about
bussed interconnects. And why? Because
switched serial interconnects are now
capable of delivering aggregate perfor-
mance exceeding that of the bus.

A switched Gigabit Ethernet infrastruc-
ture deployed on aPICMG 2.16 or VITA
31.1 platform delivers the rough equiva-
lent of a 32-hit 33 MHz PCI bus segment
to each slot in the backplane and with the
slot limitation imposed by CompactPCl.
Across 19 node slots (the number sup-
ported in a 19-inch wide enclosure) the
aggregate is on the order of 2 Gbytes/sec,
a 20-to-1 ratio when compared to a basic
32-hit 33 MHz PCI Bus.

In VME systems the gain is even more
dramatic, compared with the 40 Megabyte
aggregate bandwidth of a basic 32-bit
VME bus.

Now, of course, the advantage in terms of
aggregate performance is reduced with
respect to either bus when compared to
64-bit operation or operation at faster
clock rates, but there are other architec-
tural advantages to switched serial inter-
CONNects.

m Switched seria interconnects are
inherently easier to make redundant.
In abussed system the busisasingle
point of faillure no matter what elseis
done to enhance availability. Both
PICMG 2.16 and VITA 31.1 support
redundant Ethernet switches.

m Switched seria interconnects are
inherently easier to hot swap. Ina
bussed system care must be taken to
prevent data corrupting transients on
the shared interconnect. In a switched
serid platform each dot hasa
dedicated connection and hot swap
transients are contained there.

m Switched serial interconnectsare a
better match for the functional



densities of today’s board-level func-
tions. When VME was introduced, the
area of abU x 160mm board was
barely enough to house the processor
and main memory was often con-
nected to the bus. When CompactPCl
was introduced, basic processor
functions could be contained on a
single board, but additional slotswere
required for high performance
peripherals. Today the 6U x 160mm
board is capable of containing afully
functional compute node. Even I/O
functions normally contain supporting
intelligence. Peer-to-peer communica
tions between intelligent devicesis
better supported in a switched serial
environment than over abus.

m The 20 yearsinvested in the
development of the network and
the TCP/IP stack is better leveraged
in aswitched seria environment.
Communication between nodes
within an enclosure is indistinguish-
able at the application level from
communication across a continent.

For these reasons, and more, Gigabit
Ethernet has aready effectively replaced
VME and CompactPCl as the workhorse
interconnect within Eurocard form factor
systems. But thistransitionisonly thefirst
wave of change.

Additional higher performance inter-
connects have already been written into
the CompactPCl family of specifications.
PICMG 2.17, for instance, adds StarFabric
support to Gigabit Ethernet providing a
platform with two redundant switched
serial interconnects. This mapping also
applies directly to the VITA 31 family of
standards.

The first generation of StarFabric uses
four 622 Mbaud LVDS links to provide
2.5 Gbaud of throughput to each port of
redundant switches. StarFabric providesa
switched serial environment for transpar-
ent PCI-to-PCI bridging at rates capable
of supporting 64-bit 66 MHz segments at
each switch port. This intermediate level
of performance is a factor of 2 to 1 faster
than Gigabit Ethernet, yet it is still capa-
ble of operation over the legacy Compact-
PCI connector (the same family used for
the VME64x JO connector).

L ooking beyond StarFabric, the next wave
of interconnects is already upon us. Ten
Gigabit Ethernet, InfiniBand, and PCI
Express share a common electrical layer
supporting 2.5 Gbaud signaling on a sin-
gle differential pair of conductors. (Two
pairs are used per link to support full
duplex operation.) At these datarates, spe-
cialized connectors are needed to cleanly
couple signals to what are effectively

backplane transmission lines. The connec-
tors used by VME and CompactPCI are
just not up to the job.

Both PICMG and VITA are specifying
electromechanical environments for this
next generation of switched serial inter-
connects. In the long term PICMG’s
AdvancedTCA family of specifications,
aswell asVITA 34, provide a next gener-
ation packaging solution optimized for 2.5
Gbaud switched serial technology. But
thereisaso an evolutionary path available
for CompactPCl and VME users.

About a year ago VITA began work on a
new family of standards under the name
VXS, avariant of traditional VME pack-
aging with backward compatibility for
legacy boards. VXS systems substitute a
high performance differential connector
for the 2mm Hard Metric connector cur-
rently defined as JO and provide special
slotsfor redundant switches. Thisenviron-
ment isintended to support switched serial
interconnectsin the 2.5 Gbaud range.

Likewise a variant of the CompactPCI
specification has been defined under
PICMG 2.20 which substitutes a differen-
tial connector for the 2mm Hard Metric
connector used in the J4 zone. The differ-
ential connector used in PICMG 2.20 sys-
tems is a member of the same ZD family
selected for AdvancedTCA and VITA 34.
PICMG 2.20 is backward compatible
with PICMG 2.16 (Ethernet) and 2.17
(StarFabric).

So what is the role of VME and Com-
pactPCl in these emerging switched serial
architectures? Both provide awell-known
power and packaging environment for
switched serial platforms. Subrack and
enclosure hardware is readily available.
So are power supplies and fans. Even the
elements of a management architecture
arein place, based on Intel’s Intelligent
Platform Management Interface (IPMI),
defined for CompactPCl platforms by
PICMG 2.9 and adapted for VME by
VITA 38.

Both CompactPCI and VME provide
IEEE 1101.x compliant packaging famil-
iar to the industry for more than 20 years
and supported by many manufacturers.
Even |EEE 1101.2 conduction cooling is
now defined for CompactPCl boardsin the
recently approved ANSI/VITA 30.1 stan-
dard. Theonly real difference between one
platform and the other is the backplane.

Both CompactPCl and VME distribute
+5V and +3.3V as the primary logic sup-
plies, with the capability of delivering
around 40 watts from either or both sup-
plies. The thermal characteristics of the

enclosure are unspecified for both archi-
tectures and are dependent entirely on the
cooling components installed.

In short, there is very little difference
between CompactPCI and VME when
providing support for switched serial
interconnects. The architecturefor Gigabit
Ethernet support is essentially identical,
with the same connector and pinouts used
on node cards. VME 31.1 systems use the
same switch slot layout and connectors as
PICMG 2.16. The architecture for 2.5
Ghbaud link technologies differs between
the CompactPCI and VME families pri-
marily in the choice of connectors.

What are the criteria for choosing be-
tween CompactPCl and VME? If support
for legacy boards is a requirement, the
choiceisobvious. But if legacy supportis
not an issue, the choice becomes subtler.
CompactPCl has an advantage in terms of
user 1/0 pin count over VME, even when
the five-row DIN is used. CompactPClI
also has an advantage in terms of defining
radial control lines for hot swappable
modules.

But in thefina analysis, the choice of bus
architecture on 6U x 160 mm boards has
become irrelevant. Configuration discov-
ery and hot swap control is no longer a
function of a backplane bus, but a plat-
form management bus. The baseintercon-
nect isno longer the bus, but Ethernet. The
high-performance 1/0 required among
intelligent peripherals exceeds the capa-
bilities of a bussed interconnect and must
be handled by the emerging 2.5 Gbaud
technologies.

There is very little reason left to care
about the backplane bus technol ogy.
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