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There is a way

for concept
developers to
model engineering
information that
makes it active,
useful, and
reusable.

New ideas
for modeling

ngineering practice has evolved

from a cralt to a collection of

separate activities, such as me-

chanical, electrical, and struc-

tural, each with its own way of
doing things. The interfaces among these
activities are poorly defined, so decisions
in one area often have effects on other ar-
eas that are not realized until long after
their consequences have propagated.

A systems engineering approach as-
sumes every aspect of a design is con-
nected — nothing takes place “in a vac-
uum.” Another assumption is that the de-

systems

sign model is not deterministic. That is, it
does not contain a set of formulas that
model reality well enough to say, “Do this,
and the following 42 things will happen.”

A recent engineering program, however,
addresses such challenges. It’s 4 system
simulation program called KollabNet that
lets designers capture requirements from
diverse documents, link them together in
diagrams, and record design decisions
without having to write out every word or
detail. Many actions require only clicking
buttons and checking boxes. This engi-
neering-information modeling (EIM) pro-

= Ten-minute tour of a DesignMap
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DesignBlocks for different types of

information are selected from this tray and
dragged-and-dropped onto the map canvas.

Blocks can be “owned” or come from
other projects in the map. They are
gray and cannot be edited.
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The map tells of the design’s development. Status
markers, such as the “critical” red exdamation
mark, ore visual indicotions of block stotus.

Each block records changes to it. Before the software permits af
hassis. kdm- :Imngtla‘, it pops up o dialog with checkboxes, so users can tell |
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DesignBlocks are connected by links, which are also objects with properties.
> The project DesignBlock generates several links to constraint DesignBlocks.

Chain icon indicates
u deslgn constraint.
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the change is being made and what It’s based on.

Status markers Indicate
rejected and accepted
design alternatives. Pick on

the X to learn why the F4
E  chassis was not welded. ZS
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A project for an inkjet printer shows constraints and requirements. The inset shows the chassis as a project. It

may have been u
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on previous projects but holds guidelines that apply to the printer.
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Modern systems ovut of control

Swedish engineer Boris Smeds’ clear-systems thinking in the face of sirong institutional resistance
saved the Huygens portion of the Cassini/Huygens Saturn probe mission. It's a dassic yet modern
example of a misunderstood system. Smeds discovered that there had been insufficient testing of
the communications hetween Huygens, the European Space Agency lander, and Cassini, an orhiter
and relay station. The Huygens craft landed on Saturn’s moon Titan after a seven-year flight.

Smeds proved that the Doppler effect was insufficiently considered in the relative speeds of the
devices, and that Cassini would receive useless telemetry data after launching Huygens. Once he
was helieved, the mission team devised o course alteration that circumvented the problem. Read
more at www.specirum.ieee.orq/WEBONLY/publicfeature/o0ct04/1004titan.html

gram creates a coherent symbolic engi-
neering model in the form of a simple
diagram.

This diagram, called a DesignMap,
tells the story of a design’s development
as the designer records changes along
with chosen and rejected alternatives.

In addition, the map is not passive. It
flags new elements that introduce in-
consistencies in a design, thereby re-
ducing the likelihood of “stupid” mis-
takes. So if an automated calculation
finds a hot spot, for example, the soft-
ware warns the designer and other
stakeholders of it. DesignMaps track
choices in a graphical format, preserv-
ing decisions and explorations of alter-
natives in ways that are easy to recall
and reuse, so know-how applied to one
design challenge becomes available to
future applications.

Traditional projects often start with a
document stack of requirements, pen,
and notepad for marking, copying, ar-
ranging, and identifying a design’s “con-
straint envelope.” Designing begins by
making choices, doing rescarch, and
rejecting alternatives. Eventually, an ini-
tial design emerges.

But the problem is, the only result is
an initial design and a rapidly fading
recollection of the constraints. Where,
for instance, is the document that said
the product has to endure temperatures
of 140°F for up to 3 hr?

Software for EIM follows similar
workflow, but it’s all online. Users mark
constraints and link them together as
DesignMaps take shape. This new way
mimics the paper trail, but the maps
record it all. A two-second search
would locate that elusive temperature
requirement.

EIM addresses the complexity of a
project, but pulls details together in a
way that is easy to recall and reuse on fu-
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ture projects. For example, if a change
causes the design to stray outside its en-
velope, say adding a part to a printer puts
it over a weight limit, 2 “violation” icon
pops up on the affected DesignBlock.
Teams need not wait for a physical pro-
totype to find that something is wrong.

To uncover effects of a proposed
change, right-click on the DesignBlock
that would be modified and select,
“Who do I affect?” Affected Design-
Blocks immediately change color. Like-
wise, to find which DesignBlocks, if
changed, would affect this one, just
right-click and select, “Who affects
me?” The software responds immedi-
ately and graphically.

Users can work equally well by de-
signing from the bottom up, starting
with detailed components and general-
izing to more comprehensive modules.

What's more, to focus on a printing
mechanism, for example, the designer
might designate the print-mechanism
DesignBlock as the “root.” The software
will rearrange the map with that block
at the top (or side, or bottom), to make
it easier to see its relationships. m
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