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• Your lecturer has many years of experience as a system
engineer and engineering manager as a captive employee
in three aerospace firms as well as 14 years of experience
as a consultant and trainer in the system engineering
field. His authorship includes seven textbooks and desk
references in the field with two more being developed by
the author and his publisher. One of those books is used
i thi t i i th t tb kin this training course as the textbook.
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• We should recognize the simple structure of a requirement as
stated in a sentence in a specification. The subject identifies the
characteristics we wish to control. The verb is a form of the word
shall to indicate the imperative nature of satisfying the requirement.
Ideally, the sentence would include a numerical value and units
related to the subject using one of the following phrases:

equal to (with a possible tolerance),q ( p ),

less than,

greater than,

less than or equal to, or

greater than or equal to.

• Requirements statements can be stated in an even simpler fashion
using primitive statements as noted in purple background on this
chart.

• The hard work in requirements analysis is not to write requirements
sentences, it is to know what to write them about and to know what
numerical values to appeal to Structured analysis is used to
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numerical values to appeal to. Structured analysis is used to
answer the first question and good engineering the second.
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• The word requirement is defined in the dictionary in these
ways.

• It is important to recognize that requirements should include
only the essential characteristics and not all of the
characteristics of the design solution. The more requirements
included in a specification the smaller the solution space
available for the design team or designer. The specification forg g p
an item should contain the smallest set of requirements that
capture the essential characteristics.

• It is possible to define a problem in so much detail that there
may not be any solution space at all (null solution space)
especially after you consider the small amount of money and
time allocated to solve the design problemtime allocated to solve the design problem.
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• Requirements appear in specifications. A specification
contains all of the requirements appropriate for a single item in
a system or the whole system. In this course we will cover how
to identify the proper content for a specification.
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• The requirements analysis process starts at the top, the
system, and continues downward as the lower tier entities
are defined in the system. Here we see to different views
of the system. The pair of block reflects the traditional
system engineering view of a system interacting with its
environment. The block named system is the top level
block on a system product entity diagram that is

d d th h th f f ti l l iexpanded upon through the use of functional analysis.

• The context diagram view of a system employed in
modern structured analysis expresses the interaction of
the system with its environment using something called
terminators that in UML are examined through use cases.

• In any case a system is a collection of artifacts thatIn any case, a system is a collection of artifacts that
interact within themselves and an environment to achieve
planned results. Requirements analysis is an organized
way of coming to an understanding about how the system
should be constituted and what its requirements should
be.
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• Two models have proven useful in identifying needed interfaces.
The schematic block diagram, shown at the top, places blocks on
the media surface that must be drawn from the product entity
structure. These blocks are joined by directed line segments to
identify needed interfaces. The engineer doing this work will
consider what functionality has been allocated to these entities
and base the identification of interfaces upon those allocations.

• Alternatively we could use an n-square diagram. The one shown
here is offering the identical interface identification as the
schematic block diagram. Since there are six objects in this
analysis, the value of n in this case is 6. An n-square diagram is
useful in all cases where one wants to explore the relationships
between n objects and one is interested in the directionality of the
relationships. In this case we have marked the clockwise
relationship. This diagram is giving us precisely the same story as
the schematic block diagram.
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• A specialty engineering scoping matrix can be used to
identify what specialty disciplines must accomplish
requirements analysis on what entities. These entities then
perform their own modeling work identifying requirements
that flow into the RAS.
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• But, how do we decide what the right content is? The
target is every essential characteristic and nothing else.
How can we be sure we have identified every essential
characteristic? How can we be sure we have not identified
unnecessary content. Just how do we go about identifying
the proper content of a specification?

• Thus you become aware of one of the two really hard partsy y p
of requirements analysis - deciding what to write them
about.
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• The approach encouraged at a little more detailed level starts with the
use of a context diagram at the system level even though this is not part
of UML it can be used to help organize the use cases. For each context
diagram terminator we build a set of use cases (maybe one is sufficient
but it could require more than one). For each use case we a build a
scenario and keep looping until they are all built. For each scenario we
translate it into an activity diagram and integrate the set of activity
di if W th ll t th ti iti t l ifi ddiagrams if necessary. We the allocate the activities to classifiers and
orient the activity diagrams in swim lanes defined by the classifiers. We
can now complete the dynamic analysis using some combination of
communication, sequence, and state diagrams and decide on packaging
into nodes, components, and objects to match the classifiers used in the
activity diagram swim lanes and sequence and component diagram
classifiersclassifiers.

• We continue to repeat this process for other use cases.

• Once this analysis has identified objects we should be able to start
writing code based on the requirements exposed in the analysis.
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• Traceability has the effect of reducing program risk. More
traceability results in less risk. How much risk can you stand?

• There are actually three kinds of traceability that we should
apply, not just vertical or hierarchical parent-child traceability.

• Longitudinal traceability encourages that design and verification
results are traceable to the requirements - what a concept!

• Lateral traceability encourages that the requirements included in
specifications were identified as a result of particular structured
analysis (modeling) processes.
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• We will quickly discuss an organized way of
accomplishing this work using models from which we
derive the structure and characteristics of the system
under development and in the process identify the
essential characteristics of the system entities that are
transformed into full English sentences as requirements
and placed in context with a planned template. The

ifi ti th f d i d d bli h dspecifications thus formed are reviewed and published
and become the basis for design and development.

• Most programs do not make an effort to capture the
results of their modeling work unless it is captured in a
computer tool and the case will be made that we should
save these models for future work.
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numerical values to appeal to. Structured analysis is used to
answer the first question and good engineering the second.
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