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Introduction

ftServers from Stratus Technologies (www.stratus.com) provide plug-and-
play fault tolerance for Windows and Red Hat Linux applications. Using Intel
Xeon chips in a dual modular redundancy architecture, ftServers bring
extremely high availability – five 9s and beyond – to the industry standard
marketplace at affordable prices.

In contrast, average annual unplanned downtime for industry-standard servers has been
measured to be about thirteen hours for Windows systems, sixteen hours for Red Hat Linux
systems, and ten hours for UNIX systems. The availability of ftServers is continually monitored by
Stratus, and a running availability is posted on its home page. This Uptime Meter indicates an
average availability for the Stratus hardware and operating systems of greater than five 9s, or
about two minutes per year of downtime.

Stratus’ ftServer supports Windows, Linux, and Stratus’ proprietary operating system, VOS. Their
Continuum series of fault-tolerant platforms also support HP-UX and VOS.

The Stratus ftServer Platform

The high availability achieved by the Stratus ftServer product line is achieved by running all
applications on dual processors that are lockstepped at the memory access level. Should there
be a disagreement between the processors, one of the processors has suffered a fault. If the

faulty processor has detected its own fault, that processor is
taken out of service. Otherwise, processing is paused as
each processor enters a self-test mode; and the processor in
error is taken out of service. Processing continues with the
remaining good processor.1

The faulty processor can be replaced and synchronized with
the operational processor while the system continues to run.

The Processors

An ftServer comprises two logical processors. Each logical processor is packaged as a 2U
module, similar to a blade, which Stratus calls a slice. The logical processors are interconnected
via a small, passive backplane. A complete standalone ftServer, therefore, has a 4U form factor.

The ftServer logical processors use the Intel Xeon multicore microprocessors. A range of
processing power is provided across the ftServer product line, from single dual-core logical

1
This architecture differs from the early Stratus systems, in which there were two pairs of lockstepped processors. If one

pair had a disagreement, it was taken out of service; and the other pair continued on.
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processors to dual quad-core logical processors. The processing cores in a logical processor are
organized as a symmetric multiprocessing (SMP) set.

However, the Xeon processing chips are not your everyday microprocessors. Their operation
must be unfailingly deterministic in order for lockstepping to work. That means that any core must
process instructions in exactly the same sequence.

Stratus works closely with its partner, Intel, to ensure that the Xeon processors used in the
ftServers meet exacting deterministic standards. This determinism is now a standard feature of all
delivered Xeon processors.

I/O Subsystem

Each 2U module, or slice, contains its own I/O subsystem. Each I/O subsystem also has it own
fault detection and isolation logic. In normal operation, peripheral devices are driven by both I/O
subsystems via a multi-path connection. However, if an I/O subsystem detects a malfunction, it
will remove itself from service.

Each logical processor is connected to each of the I/O subsystems. In this way, any combination
of one logical processor failure and one I/O subsystem failure will not render the system
inoperable.

Integrated Disks

Each slice contains not only its logical microprocessor cores, memory, and I/O subsystem but
also three 500 gigabyte integrated disks. Thus, each logical processor has direct access to 1.5
terabytes of local storage. This storage is mirrored between the slices, providing fault-tolerant
storage within the ftServer itself.

Operating Systems

The Windows and Red Hat Linux operating systems that Stratus supports are those that are
commercially available to anyone. Therefore, the ftServers are application binary interface (ABI)
compatible with Windows and Linux applications. Any application that can run under Windows or
Red Hat Linux on an industry-standard server can run on an ftServer without modification. The
installation and administration procedures are identical. The user should see no difference except
for downtime – and that is the big difference.

Behind the scenes, Stratus spends a great deal of effort ensuring that these operating systems
measure up to its high-availability requirements. Working with its partners, Microsoft and Red Hat,
Stratus works diligently to harden the operating systems so that operating system faults are
minimized.

When a new operating system version is about to be released, Stratus engineers do everything
that they can to break it and the drivers that are supplied with it by the peripheral vendors. They
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Stratus is integrating the ftServer with VMware’s ESX
Server to allow ftServers to host many virtual Windows
and Linux machines in any combination. The ESX
Server sits on top of the ftServer hardware and
supports multiple instances of different operating
systems running as if they were in their own physical
server.

As a result, it will be very simple to add a fault-tolerant
pool of servers to a virtualized server farm.

VOS

VOS is Stratus’ original proprietary operating system.
Perfected by over two decades of engineering
enhancements, VOS is still in common use today. As with many legacy systems, there are simply
too many applications written for VOS for people to migrate to other platforms. In addition, the
VOS Posix interface allows many open applications to run on this extremely reliable platform.

VOS is available on Stratus’ line of V series ftServers.

The Stratus Continuum Family

The Continuum product line is an older line that is still marketed and supported by Stratus. It is
based on PA-RISC microprocessors. The PA-RISC chips are no longer made by HP, but Stratus
states that it has an extensive inventory of these chips that will allow it to support the Continuum
series into the foreseeable future.

The Continuum series of servers supports both VOS and HP-UX.

Rolling Upgrades

The Stratus ActiveUpgrade facility allows Windows updates to be installed without taking down
the system. To do this, one of the logical processors is taken offline; and its operating system is
updated. It is then put online, and the applications are restarted in order to be compatible with the
new operating system. The other processor is then upgraded and is returned to service to restore
fault tolerance.

Stratus has not made this facility available for VOS, as VOS is now very stable with few
upgrades. They also have not made it available for Linux as they feel that virtualization will make
this unnecessary.

Stratus Call Home

All Stratus servers monitor themselves for faults. If a problem of any kind is detected, the system
will automatically call a Stratus support facility (provided customer permission has been granted
to do so); and action is immediately taken to diagnose the problem.

If it is decided that a component needs to be replaced, Stratus will immediately send the
component to the customer’s site. There are many cases in which the first sign of a problem to
the customer is when he receives the replacement part in the mail.
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