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VPX: VMEDbus for the 215t Century

The VMEbus architecture has served military embedded
computing extraordinarily well since the VMEbus speci ca-
tion was rst published in 1981. VMEbus brought industry
standards to a computing world then dominated by propri-
etary architectures and operating systems, and was in the
vanguard of the movement that saw the much more open
computing environment of today. This paper looks at VPX,
the latest VME standard and how it brings new levels of com-
puting performance to the embedded military applications of
today and tomorrow.

What VME brought to embedded computing

What strengths did VMEbus bring? It was an open standard,
with no single company having control of the speci ca-
tion. Its architecture was speci cally optimized for real-time
computing, and it offered a full 32-bit data path and 32-bit
addressing. It could support multi-master CPU con gura-
tions to boost performance and processing bandwidth. It
has had a high bus bandwidth. Backplane I/0O gave it
signi cant con guration exibility and high maintainability.
Rather than using edge connectors, it used pin and socket
connectors for greater robustness and reliability. It adopted a
standard Eurocard board size: 3U (160 x 100 mm) or 6U (160
x 233.35 mm), a format used throughout the industry thus
making e.g. the material needed for cage assembly easy and
cheap to obtain. VME and VME64 became industry stan-
dards (IEEE-1014 and IEC821). VMEbus brought modularity
and upgradeability where previously systems were typically
monolithic and in exible. Its focus on rigorous standards
and its high performance made it popular, and a virtuous
circle saw an enormous ecostructure of vendors grow up,
with hundreds of products and ready availability of support,
further feeding its popularity.

But while a key design goal of the VMEbus standard was to
anticipate the future in as many ways as possible, it was
always unlikely given the nature and speed of change in
the computing industry that it would last forever. Those
who worked on the original speci cation have subsequently
expressed surprise that it lasted for ten years let alone the
25+ years it has been at the heart of embedded computing.

Technology and applications change

A development that was impossible to foresee, for example,
was the advent of serial switched fabrics such as Serial
RapidIO, In niband, PCI Express and Gigabit Ethernet, and
how these would revolutionize the performance potential of
embedded computing. Rapidly increasing integration of func-
tionality on individual devices, while more foreseeable than
serial switched fabrics, created levels of power consumption
and thus heat dissipation that went beyond those envisaged
by the original VMEbus speci cation.

At the same time, military computing requirements were
becoming signi cantly more demanding with the focus on
network-centric warfare, increasing use of graphics and

video, digital signal processing, sensor data acquisition and
processing, and generally more compute-intensive appli-
cations. Network-centric warfare may be a term that has
become over-used, but it accurately describes a future in
which combat forces will rely on, and become part of, a net-
work that constantly delivers superior situational awareness.
At the heart of this network will be distributed, network-cen-
tric computers that rely on the power and performance of
multiple processors in order to receive, interpret and distrib-
ute a broad range of sensor-derived information.

There are identi able challenges as military computing
moves forward (Figure 1). Radar processing, for example,
requires massive bandwidth. Edge interfacing is a require-
ment in sophisticated Software De ned Radio systems. The
image processing associated with surveillance gives rise to
a requirement for advanced inter-nodal performance. New
generations of peripherals feature higher speed interfaces.
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Figure 1: New military application challengers

The increasing popularity of FPGA technology places enor-
mous demands on /0 signaling frequencies. These levels

of performance cannot be achieved within the limitations

of today s VMEbus-based systems with their restricted /0
and bus bandwidths. Enabling VMEbus-based systems to
leverage the capability of switched fabrics is fundamental to
allowing the armed forces to achieve the required computing
power.

Bringing VME up to date

Thus, a new standard was required that responded to these
signi cant changes in application requirements and technol-
ogy. One of the fundamental strengths of VMEbus has been
its ability to adapt to these changes over time, yet maintain
mechanical and electrical compatibility with earlier imple-
mentations. VMEG64, for example, provided support for a
64-bit bus plus a third backplane connector with 95 contacts
for rear 1/0 in 6U-sized cards.

An early attempt to respond to the growing popularity and
availability of serial switched fabrics was made by VITA the
VME International Trade Association, a body that has been
largely responsible for ensuring the continuing relevance and
competitiveness the VMEbus architecture  with the VITA 41
standard, which became known as VXS. The VXS de nition






