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Turning the Digital Gaze Inward

Digital engineering is clearly an idea whose time has
come. As more and more enterprises commit them-
selves to model-based engineering solutions, industry
is finding itself on the verge of a new era in which
interoperability and multi-purposing become the norm
rather than the exception.

Diagnostic Engineering is comprised of two activities—
the assessment of a design’s diagnostic capability and
the development of the actual diagnostic procedures
used during production, maintenance and system
health monitoring. Often, these activities are performed
by different groups using different data.
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There’s little doubt this burgeoning emphasis on inter-
disciplinary sharing will ultimately improve both data
integrity and process efficiency. It is important, though,
that individual disciplines also turn their gaze inward,
seeking out ways in which a digital upgrade can trans-
form their own internal process flow.

Test / Diagnostic Improvements
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With the advent of model-based diagnostic engineer-
ing, organizations will no longer have an excuse for
keeping these activities separate. Fielded diagnostics
will utilize the same tests and procedures as design-
time assessments, eliminating a serious disconnect
that plagues most design-for-sustainment activities.
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New in eXpress 7.5.3 — Conditions & Substeps

Two new test implementation property types have been added in the latest version of eXpress—test conditions
and substeps. Along with the existing test implementation properties (measurements, stimuli, limits & resources),
these allow manual or automatic procedures to be defined for individual tests in an eXpress model.
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Once they have been defined, conditions can be referenced within individual tests, where they are marked as
being either pre-conditions (expected conditions prior to the test being performed) or post-conditions (conditions
that result from having performed the test).
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Unlike conditions, substeps are defined directly within the test itself. They represent the various tasks involved in
performing that test. For each substep, there are “before” and “after” lists where pre-conditions and post-condi-
tions can be defined for that substep, along with the required resources.
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Now, although it is usually not the responsibility of diagnostic engineers to define detailed test procedures, we
recognize that digital integration is constantly creating new synapses in the digital universe. The eXpress test
implementation properties enable this information to be imported & exported along with the test definitions,
thereby maximizing the usefulness of eXpressML and DiagML models within a digital thread.
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Improved in eXpress 7.5.3 — FTA Scalability

With the increased interoperability provided by digital integration, engineers are now able to rapidly create mod-
els with sometimes astonishing amounts of detail. Soon it will no longer be unusual for top-down engineering
analysis activities like Fault Tree Analysis or Sneak Circuit Analysis to be performed for an entire system, yet
incorporate design details down to individual components or circuits.

This type of scalability has long been a feature of the eXpress diagnostics, which have been optimized so that
diagnostic procedures containing millions of test nodes—isolating faults at any level of indenture—can be gener-
ated quickly and efficiently for even the largest of systems.

In the latest release of eXpress, we have introduced a series of enhancements to the FTA module so that fault
tree analysis can be performed quickly and efficiently for large, complex fault trees (where standard analysis
techniques would result in millions of cut sets).

Cut sets are the specific combinations of failures that can result in a critical event, so it is imperative that the
software be able to identify cut sets effectively for large systems. Accordingly, the most impactful enhancement
to the eXpress Fault Tree Analysis module is the ability to identify cut sets by traversing the fault tree randomly,
rather than systematically.
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This allows the most likely cut sets to be identified,
without completely ignoring less likely failure combi-
nations (or, more specifically, combinations of failures =
whose failure rates indicate that they are less likely).
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Additional improvements to handle large fault trees include:

 preventing the display of infeasibly large fault trees as a single diagram
(with the option to either disable the graphic representation of the tree or view using multiple pages)

* ability to disable the calculation of the “optimized” fault tree
(in which events are reorganized to prevent branches with multiple occurrences of the same event)

* anew “Fault Tree Info” dialog that displays information about the highlighted event and/or the overall tree
(this allows a fault tree to be investigated using the Explorer Tree when the graphic diagram is disabled)

 improved fault tree navigation
(including a new “Center Selections” operation)

Page 3



e press™Newsletter Summer 2023

It’s That Time of Year Again...

With autumn on the horizon and summer
beginning to appear in our rear-view mirror,
our annual road trip once again brings us to
the east coast for AUTOTESTCON.

August 28-31, 2023.
Gaylord National Convention Center
National Harbor, Maryland, USA

Come say Hi at our booth in the Exhibit Hall,
where we will be performing new and im-
proved demos of a standards-based digital

. iqi Spherea’s E Gssa with DSI Workbench at ATC 2022.
thread for diagnostic and test engineering.

OnNad

On Wednesday afternoon, during the techni- d S WI" be Fringa

cal sessions, Eric Gould, lon Neag and Chris
Gorringe will present their paper “Standards-
Based Digital Thread as Authoritative Source
of Truth.”

CoRrcs Prerequisite Course Description Dates Location POC

Number

Continuing Education: September 12, 2023

R . Virtual: Webex info@dsiintl.com
Working with Attributes in Hierarchical Models One 90-minute session

2 hours home study System Diagnostics Concepts and Applications Starting September 25, 2023

TLS-100 prior to ﬁrst session Basic Modeling & Introduction to Testing
(video) (Mon-Thu for 2 weeks)

. . Virtual: Webex . "
Eight 4-hour sessions I Person: Orange, CA info@dsiintl.com

Continuing Education:
none Octobe.r ) 2023. Virtual: Webex info@dsiintl.com
The eXpress Error Checker One 90-minute session
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