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Creative Table use

« data uses are fairly obvious
— information about n instances of something
—where n is either fixed or bounded
* tables can also represent algorithms
— functions on a limited integer range
— separating code from its parameters
—the table encodes the algorithm
—a federation mechanism (in non-O0 systems)
« often faster, smaller, more maintainable
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Functions on an integer range

« direct table look-up

— non-periodic function, bounded, dense range
« int daysPerMonth[month]
« double insRate[age][gender][smoke][married]

« fudged keys
— transform range to bound it
* max( min( 66, Age ), 17)
* map a sparse range into a dense one

— a faster & simpler alternative to hashing
« itemDescr[ codeMap[ partNumber ] ]
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separate code from parameters

« simplify code by pulling out parameters

— simplify parameters by separating from code
» change parameters w/o changing code

— parameter table can be read from a file

struct {

int minScore; char *getGrade( int score ) {

char *grade; int i; /*index into gradeTable */
}gradeTable[] = {

95, “a+”, /* gradeTable assumes score is positive */
if (score < 0) return(“f");

for(i = 0; score < gradeTable[i].minScore; I++) {}
return( gradeTable[i].grade );
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table driven code

» the table actually contains the algorithm
—usually encoded in some state-language
—code is a state-language interpreter

int stateTable[J[NUMEVENTS] = { A " .

Fotate  e0 ol e 34 int state = 0; /*initial state */

PR while (state >= 0) {

2w 2‘ 1‘ 3’ _1’ I* get the next input event *
3w 3 3 0 1 event_type = getEvent();

¥ !

" " /* actionTable tells us what to do  */
action_t actionTable[J[NUMEVENTS] = { |
1 state 0 el e2 e3 % doAction(actionTable[state][event_type]);
;: 2 :; :+>< AA+>< f:: é' I* stateTable tells us our next state */
Ko o 0, Aec, X, ) state = stateTable[state][event_type];
*3% 0, 0, F+C, 0
b
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macros

#define BoundsCheck(s,x,y,z)
{if (x<y || x>2) log_error(“bounds”,s)}
» compile-time functions
— expanded at compile time, duplicated code
» advantages
— can be changed by compile time options
— faster, no procedure calls, stack maintenance
« disadvantages
— multiple copies, take up more space
~can't have local storage (static or dynamic)
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Discussion Slides
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Deeper ®

* Why, if we decided we needed a class,
would we choose to make it private?
(a) so we don’t have to worry about maintaining
the stability of its interfaces.

(b) private partnerships pose less of a
maintainability problem than public ones,
because the number of partners is small
and they are all centralized in one place.
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Deeper ®

* Why would | use routines to encapsulate
global data structures?

To reduce the number of pieces of code that
actually touch the global data, and thus the
potential for interaction side-effects ... which
are a major problem with global data.

To ensure that all updates and references are
correct, honoring all appropriate data and
transactional assertions.
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Deeper ®

e Why would | want to ensure there was
only one copy of a commonly used code
sequence?

(a) to simplify the use of that sequence by the
routines that need it.

(b) to encapsulate the details of that code
sequence.

(c) to make it possible to maintain only a single
copy of that code sequence.

(d) to make it possible to instrument or
intercept that code sequence.
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Deeper

» What makes pseudo-code prose a good
form for representing a design?

When the flow of control is not complex and the
primary focus is on the activities to be
performed, indented pseudo-code (with its
easily adaptable level of abstraction) is fast to
type, easily understood, and easily
maintained.
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Deeper

» What makes UML activity or state
diagrams a good form for representing
designs?

Graphical representations are often more
quickly understood than textural ones.

UML state diagrams are an obvious
representation for designs that easily fit into a
state/transition model.

UML activity diagrams may be a more obvious
representation for parallel and alternative
code paths than indented pseudo-code.
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Deeper

» Why would we choose to represent a
design in a tabular form?

When a key element of the design is the
enumeration of cases to be handled, and the
specification of correct behavior for each
case, a table of cases may be the simplest,
clearest, and most easily maintainable form
for representing that description.

It is easy to see what cases are and are not
included, and to compare the handling of
related cases.

10/3/2007 Component Design 39

Deeper

» Why would we choose to represent a
design in some formal language?

The most likely reason would be that we had
access to design automation tools (e.g.
browsers, validation suites, code generators,
run time checkers, test case generators, etc)
that worked off of that language.

The added power of such tools often more than
compensates for the added complexity of
writing designs in a more formal language.
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Useful Concepts

* What is a synchronous interaction
One where the sender waits until the recipient
finishes processing the request. Remote
procedure calls are the most common form of
a synchronous interaction.

* What is an asynchronous interaction
One where the sender sends a message to the
recipient, and then continues processing with
no further interest in what the recipient might
decide to do about the message.
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Useful Concepts

* What is meant by thread creation and
destruction?

This is a popular concept in client/server
computing. It refers to an independent thread
of execution (something like a separately
executing program) that is created just to
process a request, and ends as soon as the
request completes.

There are actually a great many different
thread models. Take my OS class if you
would like to learn more about these.
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Deeper ®

» Why would you use a swim-lane vs. an
interaction diagram?
To show not only interactions, but the
computations that drive them.
* Why would you use a swim-lane vs. an
activity diagram?
If the algorithm of interest would be executed in
distinct objects/threads/hosts.

To show the interactions of the algorithms
running in the different objects/threads.
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Deeper @

» When would we choose a state diagram
rather than an activity diagram?

If we expected to implement the algorithm as a
state machine.

Even systems that are implemented with
normal code, may have several interesting
and distinct operational states or modes.
Diagramming those states and the events
that trigger transitions between them may be
a very useful way to view the system’s
dynamics.
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Deeper ®

» Why is it awkward to describe a data flow
model in UML?

UML was designed to describe OO systems.

It is a language for describing hierarchies of
objects, algorithm to implement their
methods, and messages to mediate their
interactions.

Data flow models follow data streams through a
succession of transformations and routings.

These represent very different perspectives.
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Answer @

» Choose the model that is best suited to
the aspects of the system we are trying to
describe:

— user/system or inter-component interactions
— algorithms or distributed computations

— system state transitions

— data transformations

* You don't have to choose one

—You can use different diagrams to describe
different aspects of system behavior
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Deeper ©

* Why are UML interaction diagrams poorly
suited for expressing algorithms?

Basic UML interaction diagram do not seem to
have a reasonable way of describing
decisions or iteration.

Actually, UML does define ways of
representing iteration and decision in an

interaction diagram ... but it is painfully
awkward.

This problem is solved by UML activity
diagrams.
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