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DSI’s e press : FCS for FCS
Full Circle Software for
Future Combat Systems
eXpress is proving to be the diagnostic
engineering tool of choice for the Army’s Future
Combat Systems (FCS) program—a joint,
networked “system of systems” that is currently
targeting fiscal 2008 for its initial fielding and is
expected to exceed $120 Billion by 2014. FCS
combines and integrates several technologies,
including the non-line-of-sight (NLOS) cannon,
NLOS launch system, unattended ground
sensors, and two classes of unmanned
aerial and armed robotic vehicles. Advanced
modeling and simulation (M&S) is expected to
support both live operational testing and FCS
ballistic survivability evaluations. Furthermore,
FCS is expected to adhere to the new DOD
acquisition model of spiral development,
which allows developers to insert emerging
technology into systems as they mature over
time. Because the ability to interface with
other military services, government agencies
and multi-national partners will have been built
into the FCS network from the ground up, the
system will be relevant to regional combatant
commanders.
Because DSI’s eXpress software has
been designed precisely to aid engineers
in developing and assessing the health
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management
capability
of
large-scale
integrated projects, it is not surprising that
eXpress is already being widely used by
FCS developers. Not only are all of the major
FCS land vehicle contractors using eXpress
for the integration of diagnostics/prognostics
information, but many of the other programs
supporting FCS (such as NLOS and Joint
Tactical Radio Systems, or JTRS) are also
working with eXpress. Although it is still early
in the FCS development cycle, eXpress is
already on the job—in fact, when all is said
and done, eXpress will have provided FCS
diagnostic engineers with useful (and often
essential) feedback during nearly all phases of
the product “spiral” development cycle.
The ability to contract DSI’s expert services is
a key consideration behind many companies’
decision to use the eXpress software on
large-scale projects like FCS. DSI’s modeling
and analysis experts not only have the trust
of industry, but are one of the main reasons
behind DSI’s enormous success over the
years. When you have a tough or time-critical
diagnostic activity, consider having an expert
DSI “coach” in your corner – our first-class
services will help you go the Full Cycle!
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New e press Release
sets Higher Standard

A Higher Standard - DSI International has just released a very
significant upgrade of its eXpress Software to all of its Licensees,
instantly making the new eXpress 5.10 the industry’s most widely used
Diagnostic Modeling tool.
As a world-wide audience of over 450 people witnessed during our
15 Web Conferencing Previews conducted during the month of July,
eXpress 5.10 offers many new capabilities and user-friendly features,
many of which are in direct response to requests by industry.
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Just a few of the new features in eXpress version 5.10 include:

●

Enhanced State Handling

●

Spreadsheet-like Editing using Grid View

●

Modification of Failure Rates using Duty Cycle Lists

●

Strategy Automation / Fault Insertion

●

Manual Manipulation of Test Sequences

●

XML Formats for Main Analysis Reports

●

New DiagML Options Dialog

Enhanced State Handling - The object states capability has been
extended through the introduction of design states, hierarchical
states, and mutually-exclusive object states. A design state is a new
eXpress element that defines a particular combination of object state
settings for a given design. The example below depicts a design state
that constrains functional flow to the path between the input flag IN
and the output flag OUT. Design states can be used locally (in test
definitions) or inherited hierarchically for use in higher design levels.
Design states can be manually created for each configuration of
interest or automatically created using the Auto-Create feature.

Ease-of-Use Enhancement - With a primary focus on ease-of-use
enhancements, software design engineering at DSI has listened to
the eXpress user community and addressed many of the more time
intensive operations associated with model development, editing
and diagnostics generation. These enhancements provide the user
significant time saving capabilities to streamline workflow, globally
edit / update model attributes and perform “single-click” operations.
Grid View - One of the most powerful features in eXpress 5.10 is
Grid View—a new editing mode that allows design data to be viewed
and modified in a spreadsheet-like grid (shown in yellow below).

By copying and pasting values within Grid View, the analyst can
rapidly make batch changes that would otherwise be repetitive and
labor-intensive to perform. Likewise, Grid View’s Find and Replace
operation provides a powerful ability to make text changes across an
entire design. And if you make a mistake, the Undo operation is only
a right-click away.
Grid View is particularly useful for reviewing data for accuracy.
Attributes are color-coded based on source (imported values are
green, default values are blue). Color-coding is also used to point
out duplicate abbreviations—red is used when the duplication is
potentially serious (such as ports on an object with the same name)
and blue when it is benign (such as the same test name appearing in
two different test sets).
Not only is Grid View a powerful editing tool, but data can also be
easily exported to Microsoft Excel where it can then be incorporated
into reports, imported into other Systems Engineering tools, or even
edited and re-imported into eXpress.
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www.Testability.com

Strategy Automation / Fault Insertion - The new Strategy
Automation feature allows the analyst to verify and demonstrate the
accuracy of a diagnostic strategy by inserting faults and then either
walking through the test strategy step-by-step or asking eXpress to
automatically isolate the inserted faults. When this feature is invoked,
the following Diagnostic Session dialog displays:

The analyst can walk through a diagnostic strategy step-by-step
by clicking on the Pass and Fail buttons to respond to each test
until a fault group is isolated. As test outcomes are entered, the
corresponding node is highlighted in the Diagnostic Flow Diagram
and the colors in the drawing window are updated to reflect the
current status of each object.
At the completion of each diagnostics session, the session statistics
are readily available:

Duty Cycles - Duty cycle lists are a feature new to eXpress 5.10 that
allow the analyst to define sets of factors by which raw failure rates can
be multiplied to account for different levels of usage within a design. If

www.DiagnosticModels.com

www.Diag-ML.com
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a component’s failure rate is given in terms of that component’s usage
(for instance, when an engine’s MTBF is defined in hours of engine
use), a duty cycle list can be used to define the overall percentage of
time that the object or function is used. An operating mode can then be
set up to use that duty cycle list. When the operating mode is used in a
Diagnostic or FMECA study, the “raw” failure rate will be multiplied by
the corresponding percentage in the duty cycle list. With this feature,
different failure rates can be established for an object or function in
different operating modes. In previous releases of eXpress, the user
had to “cook” the failure rates externally and could only modify these
values “automatically” by changing data sources.
The
individual
usage
percentages in each duty
cycle list can be edited in
Grid View (as previously
discussed) or, when the duty
cycle list has been associated
with an operating mode, on
the Reliability window on the Attributes panel as shown.

Once the analyst has established the destination file, eXpress will
generate an XML file containing the report. This file can be viewed
using a variety of external tools. In the following example, an XML
version of the Fault Isolation report is displayed in Microsoft Internet
Explorer:

Duty Cycles can also be established hierarchically and selectively
invoked for lower level assemblies and linked.

XML Output Formats for Analysis Reports - The Detection Order,
Detection Coverage, Fault Isolation and Fault Group Details reports
can now be generated in alternative formats. When each of these
reports are invoked, a new Report Format drop-box appears on the
report option dialog as shown in the red oval.

Training Schedule
Course
Number

Prerequisite

100

These are just a few of the many new enhancements and features
found in eXpress 5.10. Please contact DSI for additional information.
For our customers who already have upgraded to 5.10, please see
the release notes (on the eXpress 5.10 CD, or in the Login area of the
DSI Website) which detail all of these new exciting capabilities.

Course Description

Dates

Location

POC

System Diagnostics Concepts and Applications

30 Jan, 2006

Orange, CA

Denise Aguinaga , DSI

110

100

Basic Modeling & Introduction to Testing

30 Jan, 2006

Orange, CA

Denise Aguinaga , DSI

120

110

Introduction to Testing & Analysis

2 Feb, 2006

Orange, CA

Denise Aguinaga , DSI

Specialized

On-Site Training - Raytheon

6-10 Feb, 2006

TX

Call DSI for Details

Specialized

On-Site Training - General Dynamics Land Systems

13-17 Feb, 2006

MI

Call DSI for Details

System Diagnostics Concepts and Applications

17 Apr, 2006

Orange, CA

Denise Aguinaga , DSI

100
110

100

Basic Modeling & Introduction to Testing

17 Apr, 2006

Orange, CA

Denise Aguinaga , DSI

120

110

Introduction to Testing & Analysis

20 Apr, 2006

Orange, CA

Denise Aguinaga , DSI

200

120

Advanced Diagnostic Development & Assessment

22 May, 2006

Orange, CA

Denise Aguinaga , DSI

205

200

Advanced Test Development & Importing

24 May, 2006

Orange, CA

Denise Aguinaga , DSI

210

205

Advanced FMECA Development & Assessment

26 May, 2006

Orange, CA

Denise Aguinaga , DSI

For more information, visit our web site at www.dsiintl.com

3

x

e press Newsletter

Winter 2006

TM

Highlights of AutoTestCon 2005
This year’s Autotestcon was held in Orlando, Florida last September. DSI wishes to publicly thank all of you who stopped by our
booth and had a chance to take a peek into what we have in store
for the very near future!
As many of you know, DSI’s concept of prognostic/diagnostic integration and interoperability has always been to encourage industry to select a tool for its
unique strengths and as a result of this focus, we are currently setting up a development
plan with Impact Technologies to integrate the prognostics technology with our existing
diagnostics capabilities. 2006 is our target for an initial integrated capability. This will fit
with our simulation capability that was demonstrated in September. DSI and Impact Technologies are teaming on a mutual booth at the 2006 Autotestcon.
To date, our focus has been on optimizing fault detection and isolation through early
design studies. This, combined with the capability to take low level, subsystem,
diagnostics models and roll them up to the system level, provides high confidence for
FD/FI. Our integrated FMECA provides a solid base for the diagnostics development,
and also provides the needed cross check for a solid design validation. This provides
the ability to observe a fault, or in the case of prognostics, to observe a functional
anomaly when a time domain failure starts to occur. This is where the technology from
Impact comes in. They can take the anomaly and track it to determine the point where
a maintenance action needs to take place to preclude a failure. The key factor here is
understanding what can be best accomplished through diagnostics and what needs to be
tracked through prognostics. Today, prognostics is focusing on equipment and structures
that present time related failure trends that can be analyzed and predicted based on

conditions rather than failure rate. Electronics
present a major challenge for prognostics. This
is why we found it important to team with a
company that has the other side of the health
management equation.

RAMS Symposium
January 23 – 26
Newport Beach, CA
www.rams.org
DSI is honored to be moderating the Prognostics Health Management (PHM) panel
discussion at the 2006 RAMS Symposium
on January 25th. The panel discussions will
revolve around the integration of traditional
R&M with Diagnostics and Prognostics Engineering, all within the Systems Engineering
process. The drive behind this discussion
is to design a product for an effective Operational run-time Health Management and
Logistics Support Solution.

DSI International
Phone: (714) 637-9325
Fax: (714) 637-0584
E-mail: info@dsiintl.com

1574 N. Batavia St., Bldg. 3
Orange, California 92867

www.dsiintl.com

As the leading seller of Diagnostic Software & related Diagnostic Engineering Services, DSI understands the importance of quality service
and support. To meet the needs of our customers, we offer a wide array of technical support and service programs developed to address the timecritical issues and stringent diagnostic requirements relevant on many of today’s programs. DSI is ready to help with specialized software development,
diagnostic modeling and analysis, prognostics and integration with any embedded Run-Time, integrated health management (IVHM, ISHM, IPHM,
etc.), advanced mentoring, data management processes and a host of customizable support services to address specific customer needs.

World Wide Representatives
EADS Test & Services
(UK) Ltd.
Node Court
Drivers End Lane
Codicote
Hertfordshire SG4 8TR
United Kingdom

Tel: 0438-821555
Fax: 0438-821666
E-Mail:
keith.ellis@eads-ts.co.uk

EADS Test & Services
France
ZA Louies Breguet
B.P. 06 78141
Velizy Villacoublay Cedex - France

Tel: 33-1-30-30-22-10
Fax: 33-1-34-22-03-82
E-Mail: michel.schieber@seriem.fr

www.eads.com

www.eads.com

Myoung Corp.
Tel: 82-2-784-9942
Rm 608, World Venture II Bldg.
Fax: 82-2-784-2387
426-5, Gasan-dong, Geumchun-gu E-Mail: myoungco@myoungco.co.kr
Seoul, 153-803, Korea
www.myoungco.co.kr

x

Y-MAX , Inc.
3-9-6 Hisamoto
Takatsu-ku, Kawasaki-city,
Kanagawa-Ken
Japan
213-0011

Tel: 81-44-883-0009
Fax: 81-44-883-0040
E-Mail: salesymax@msn.com

AAC
Advanced Automation Corporation
16 Thomas Drive
Rome, NY 13440

Tel. 315-336-6579
Fax. 315-337-3692
E-Mail: sales@aac-usa.com

MTCS Sys. Engineering Co Ltd.
10755 Terkes View
Great Falls, VA 22066

Tel: 703-932-5131
Fax: 703-948-6365
E-Mail: sales@mtcs.biz
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