Navigating Constraints: The Design Work of Professional Software Developers
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Nature of Constraints

Early conceptual design Daily work on successful product
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~~ “% (via workshop publications) (Via product changes) very different from early conceptual design
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Design Prompt: Traffic Sig
Problem Description
For the next two hours, you will be tasked with designing a traffic flow simulation pro- e
I N in the day-to-day work
-_— -_—
Your client for this project is Professor E, who teaches civil engineering at UCL. One of y y
the courses she teaches has a section on traffic signal timing, and according to her, this is P °
a particularly challenging subject for her students. In short, traffic signal timing involves
Research lab / workshop Where design happens Business workplace : L
green, yellow, and red, in order to allow cars in to flow through the intersection from
each direction in a fluid manner. In the ideal case, the amount of time that people spend
waiting is minimized by the chosen settings for a given intersection’s traffic lights.
can be a very subtle matter: changing the timing at a single intersection by a coupl
seconds can have far-reaching effects on the traffic in the surrounding areas.
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There is a great deal of theory on this subject, but Professor E. has found that her students - e e
odel possible system Focus / Final produc eliver value to customers
use to “play” with different traffic signal timing schemes, in different scenarios. She an-
icipates that this will allow her students to learn from practice, by seeing first-hand some
atterns that govern the subject.
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following broad requirements should be followed when designing this system: ™ ™ ™ o ) ° ° ° ™ t d t d & d t t
2 (in design session Design team size 2 (when pairing), 4 (when probing requirements O understan ISCOver constraints
of their choosing. The resulting map need not be complex, but should allow for , ’
roads of varying length to be placed, and different arrangements of intersections to
be created. Your approach should readily accommodate at least six intersections, if
not more. C C
2. Students must be able to describe the behavior of the traffic lights at each of the in- L4 L4 L4 L4 L4 L - ——
tersections. It is up to you to determine what the exact interaction will be, but a va-
riety of sequences and timing schemes should be allowed. Your approach should
also be able to accommodate left-hand turns protected by left-hand green arrow ’
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b. Every intersection on the map must have traffic lights (there are not any stop a r e e X r e e a S S e C O n S - I n | I e S
signs, overpasses, or other variations). All intersections will be 4-way: there
” intersections, nor one-way roads.
. S esign each intersection with or wit ion to
ther any cars are present in a gi . i

2.5 hours (design session) Commitment Livelihood; years

meant to be an exact, scientific simulation, but aims to simply illu
t that traffic signal timing has on traffic. If you wish, may as
to reuse an existi

2.5+ days (workshop)

Highly visible (in prompt) Nature of constraints Hidden / Bumped into
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e) Developers spend huge proportion of time
navigating constraints

o ation, and work those out to the depth y d.
osult of this scssion should be: the ability to present your design to m of soft- ° ° ° ° ° ° °
e developers who will be tasked with actually implementing it. The level of compe-
u can expect is that of students who just completed a basic computer science or I I I l I S I ‘ ‘ O I I e X I I I I l I I I | I | e I l S I O I l a ‘ O I I e X
neering undergraduate degree. You do not need to create a complete, final
be handed off to an implementation team. But you should have an under-
ing that is sufficient to explain how to implement the system to competent develop-
ithout requiring them to make many high-level design decisions on their own.
imulate this hand-off, you will be asked to briefly explain the above two aspects of
your design after the design session is over. i o .
one e Xisting coae
e 1 hour and 50 minutes: D sion
e 10 minutes: Break / co
e 10 minutes: Explan
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a) Developers physically and metaphorically in
center of organization’s work

Disco ball and music as visual & auditory
None e Users e 13+ million metronomes

About what COULD BE Mostly about what IS

None (in design session) Length of feedback cycle Seconds — minutes (when pair programming)

None e Organizational  8-year-old company with 50 employees
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(probing) Minutes — hours (when probing requirements)

Days — months (in organization)

3. Video ethnography rocks: it quickly
uncovers interesting insights

Minutes — months (for users)

S() Wh at7 # customers billions,

# transactions EBs, ...
Size of datasets

Svste"_‘l_wmp'exitv _ What does this mean for software design?
Length of delivery cycles For its theory, praCtiCE, tools?

100Ks, Length of feedback cycles
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