AITP NCC 2002 Annual Java Competition Event

Al TP NCC 2002 Java Conpetition Event — Kansas City, M ssouri

1%t Pl ace Team 16 248
2" Pl ace Team 12 171
39 Pl ace Team 10 138
4'" Ranki ng Team 08 125
5'" Ranki ng Team 14 106

Team Not es:
Team 16: 1% Pl ace

Better approach would be to reuse the franmes and panel s by
setting visibility. Database revision and wite not functional.

Team 12: 2™ Pl ace

Architectural approach was on right track. Poor docunentation,
especially in core areas. Earnings is a conmputed field and shoul d
not appear on the GUJ as an input field.

Team 10: 3'¢ Pl ace

Use of protected attributes is evil — use private instead. Do not
comrent out code — delete it if you are not going to use it. You
did not use the package statenent.

Team 08: 4'"™ Ranki ng

A nonolithic class structure is evil — you need to take a cl ass
col | aboration approach — this is one of the key advantages to an
obj ect-oriented | anguage such as Java (this also prevented you
from picking up points for inplenentation and probl em sol vi ng
approach and object-oriented architectural characteristics — 40%
of the possible quantitative score). Docunentation was very good
— you picked up the maxi mum nunber of points here.

Team 14: 5'" Ranki ng

SQL inmport not needed (you did not use it — and if you had it
woul d have been a show st opper since the dm package provi ded al
of the required SQ services). Your docunentation was very good.
Al'l Teans:

Remenber, we did not “subtract” points fromany of the teans. The
only time we would do this was outlined in the contest rules and

in the pre-contest briefing — none of the teans that participated
this year |ost points.
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Judges’ Comments:

Each of the five teans above were building the required
functionality; however, the architectural approaches were very
different. Team 08 built a nonolithic graphical user interface
class that attenpted to provide all of the nmenu services inside
one class. This approach presented the teamwith two probl ens:
First, since this is not an object-oriented approach, their
solution did not neet the requirenents to pick up any of the
avail abl e 40% possible points relating to architecture. Second,
this approach is nore difficult to debug since there is a |ot
nore code to keep track of in the sanme class. Team 10 t ook an

i nteresting approach by using protected attributes. As a genera
rule, this approach is very weak since it allows the attributes
to be accessed and altered by other classes in the sane package
wi t hout going through the class nethod services designed to
support the attributes. This close-coupl ed approach should be
avoi ded unless there is a very strong justification for not using
private attributes, which is typically rare. Team 16 was clearly
on the right track.

Several patterns were nore evident at this year’'s conpetition
event conpared with the past two events:

Many of the teans were relying only on a single textbook —
many of these textbooks were very weak and are really not a
good choi ce for higher education institutions. | wll
return to this in a monent. Using reference material from
at least two different authors is always a good idea since
you will be exposed to different techniques that can be
used to solve the same problem—- this enhances the | earning
experience, which |leads to better problem solving skills.

Many of the teans were trying to build nonolithic classes.
Thi s observation coupled with the poor choice of textbooks
above | eads the judges to the conclusion that many of the
teans were probably being taught Java by faculty with
little to no Java (or other object-oriented programm ng

| anguage) experience. The use of a nonolithic class (one
class is used to solve the probleminstead of severa

cl asses working together) is an approach that would
typically be taken with a structured | anguage such as
COBOL. Many instructors will choose sinpler textbooks
because they need to teach thenselves the material as they
are teaching the students. Java is first and forenpbst an
obj ect-oriented design progranm ng | anguage. The
fundanmental paradigmshift required from structured
programring to object-oriented programring requires a

di fferent approach to |learning on the part of the
instructor. The instructor nust understand the fundanental
concepts behind class coll aboration design.
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Some
wer e

During the conpetition event briefing, only half of the
teans indicated that they have had exposure to UML (the
Uni fi ed Modeling Language). Java and UML go hand-i n-hand.
Obj ect-Oriented design concepts and UML need to be taught
bef ore students | earn Java — otherw se the students are

| oosing too nuch in the | earning process. Experience

i ndi cates that twice as much material can be covered when
java is taught using UML since students |earn the concepts
much faster through the visualization process. To this end,
UML tutorials have been prepared and placed on the Al TP NCC
Java Conpetition Website to teach the UML concepts that are
required for the contest.

i nteresting observations on team probl em sol vi ng approaches
made:

Essential Use Cases basically describe how a user interacts
with the systemthrough a graphical user interface (GU),
which is a technical termfor a nenu. It should have been
obvi ous that each Essential Use Case was basically a
description of a particular nmenu; therefore, at |east one
cl ass should be built for each essential Use Case. From a
desi gn perspective, comon functionality and attributes
woul d be prinme candidates for inclusion in abstract

cl asses.

By exam ning the UML docunentation, it should have been
obvi ous that there was common functionality that was used
by both the Boss and Hourl yWsrker GUI nenus. This common
functionality was shared through an abstract class in both
the hr and dm package cl asses — this was an obvi ous
approach for the gui package cl asses.

Even if an abstract class were not used to factor out
comon attributes and functionality, there was enough
simlarity to justify building the Boss classes first
(before the Hourl yWorker classes). This approach would save
time since nuch of the Boss class code could be copied into
t he Hourl yWorker classes where the required changes coul d
be made. Most of the teans tried to devel op both the Boss
and Hourl yWorker classes in parallel, which wasted tinme (it
is hard to nmaintain focus when you are attenpting two
separate tasks at the same tine). The Boss cl asses are
sinmpler to inplenment, which is why they are the best

candi dates for building first.
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Many of the teans had difficulty trying to figure out where
to start — one hint was in the test package cl asses. At the
start of the contest, we had each teamrun the test cl asses
to make sure that the java devel opment environnent was
configured correctly on each conputer. Since the test
package cl asses exercised the sanme nethods that the gui
package cl asses would be required to use, each team shoul d
have taken a | ook at how the test package cl asses were
constructed (especially since all of the source code and
UML di agrans were provided to each team.

Logi stical issues that deserve comment:

The Al TP NCC 2002 Java Conpetition Event consisted of two
parts: A pre-contest briefing schedul ed before lunch and
the actual contest event scheduled after lunch. This year
nore contests were held at the sane tine conpared to prior
years. Consequently, a few teans were unable to attend the
pre-contest briefing. As a work around, all teans that had
a schedul e conflict were provided an opportunity to be
briefed individually. Additionally, security issues
associated with the Vice President’s visit created a del ay
in setting up the Gateway conputer |ab, which required sone
preparation work by the teams in order to get the contest
environnment properly configured and setup. Despite these

i ssues, feedback fromthe teans indicated that the
participants felt that the contest event was fair and that
they were given adequate support for the contest event.

The fact that this year's problem statenent was based on

| ast year’'s problem statenent and sol ution presented an
interesting opportunity for any of the teans that actually
practiced trying to solve |ast year's problem statenment —
the sane skills were required for this year’s contest (we
assune that students know how to build GUI's since this is
one of the first things taught in class). Interestingly,
many of the teams approached their solution by using the
books that they had (it is a bit anusing to be able to

i dentify an author and book by the code in the submtted
solution — so at |east the judges were entertained a bit).
Al t hough nentioned previously in this docunent, it should
be enphasi zed that students need to rely on nore than one
source of reference when |earning a progranmm ng | anguage —
otherwise it can be difficult to approach a problem This
al so points out a need to practice on previous year's
probl em statements — in this case, there would have been a
signi ficant advantage since |last year's problem statenent
was reused as a foundation for this year’s contest.
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The post-contest briefing was well attended and the
contestants, faculty, and other audi ence nmenbers were
provided tinme to discuss the contest problem statenent and
ask questions. Java curriculumissues were al so addressed.

There is an inportant paradigmshift required when noving froma
structured progranm ng | anguage |i ke COBCL to an object-oriented
programr ng | anguage |i ke Java. The ability to build specialists
classes to performspecific functions and then build

col I aborations of classes to deliver services is one of the nost
i nportant benefits. Class collaborations allow conmon
functionality to be factored out, faster class construction tine
— since snmaller classes are easier to debug and test, and easier
to add additional functionality to since future services can be
added t hrough new modul es (in Java, the package is a good

techni que). Each year, the Java problemstatenent is designed to
assi st educators teach Java by providing a niniature Java case
study that can be dealt with in a single senester class.

When approaching a programm ng problem keep in mind that there
are always three basic el enents:

The set of services and associated information that needs
to be processed

A nechanismfor interfacing with the systemin order to
utilize the services

A persistence nechanismfor retaining the information on a
| ong-term basi s

The specific Java skills required to conplete a given problem
statenment are covered in the rules portion of this web site.
Essentially, a team needs to have skills in the foll ow ng:

JDBGC ODBC

SQ

Streans

JavaDoc

How to inport specific classes vs. global inmporting using .*
How to use getter (assessor) and setter (mutator) nethods
Use of the toString nethod

String class

W apper cl asses

AW and | ayout know edge

Appl et's

Appl i cations

Li steners

Basi ¢ Java APl’s

Exception handling (try-catch)
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Specifically, each problemstatenment will involve a relationa
dat abase and a cl ass col |l aboration probl em sol vi ng approach

Coments on the scoring system

The maxi mum points that a team could score on the 2002 Al TP NCC
Java Conpetition Event was 450 points as follows:

Poi nt s % Cat egory

210 50% Satisfying Requirenents

126 30% | nplenentation and Probl em Sol vi ng Appr oach
42 10% Internal and JavaDoc Docunentati on

42 10% Object-Oriented Architecture Characteristics
420 100% Total Possible Quantitative Score

30 Maxi mum Avai | abl e Subj ective Points

450 Maxi mum Possi bl e Score

Each team had a realistic chance of picking up the basic
guantitative points for a maxi mum score of 420. In order to pick
up any of the subjective points (“Ww' points for inpressing the
judges), a team woul d have had to subnmit an inpressive sol ution.
None of the teans picked up any Wow points this year (One team

pi cked up Wbw points in the 2000 Java contest and one team pi cked
up Wow points in the 2001 Java contest).

The scoring systemis designed around the foll owi ng benchmarks:
105 Points: An strong “B" or “A’ student that has conpl eted at

| east one senester of Java should be able to score 105 points or
hi gher.

147 Points: A high “A’ student that has conpleted at | east one
semester of Java should be able to score 147 points or higher.

To qualify for honorable nention we would expect a m ni nrum score
of 105 or higher.

210 Points: A strong teamthat has had at |east two senesters of
Java or that has experinented, practiced, or played around with
Java shoul d be able to score 210 points or higher. Breaking this
poi nt benchmark woul d require nore sophi sticated know edge. The
scoring systemtook into account the different possible solutions
and this would be reflected at this |evel
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252 Points: This is the upper range that we woul d expect froma
student teamthat has only had Iinted exposure to Javain the

cl assroom W thout nore conplicated Java work, a student would be
chal l enged to score higher than this benchmark. Typically,
students that score in this range are witing their own Java
prograns, perhaps running a web site, are active hobbyists, or
have done sone programm ng for soneone el se outside of the

cl assroom

294 Points: Ateamthat reaches this level is professionally
enpl oyable with a little training.

450 Points: A teamscoring at this |evel probably already has a
j ob programm ng Java, which would | ead one to ask if they should
really be participating in the Java conpetition event (since it
is for students with | ess than one year professional experience).

It should be noted that the benchmark scores 105, 147, 210, and
252 are based strictly on the quantitative points and do not take
into account the subjective Ww points. However, these benchmarks
apply equally well for a teamthat picked up Ww points, since
this represents a professional |evel of Java programi ng
technique. It would be very unusual for a teamto actually score
the full 450 points.

A comment on why we chose such a wi de range for the point scoring
is in order. First, a progranm ng |anguage typically offers a
nunber of ways to solve any given problem Wth this nmultiple

sol ving probl em approach in mnd, the AITP NCC Java Conpetition
Event Problem Statenent Conmittee devel ops a probl em st at enent
and then exani nes the various ways the problem statenent can be
sol ved. Next, we rank each approach based on the current
literature related to Java programr ng. Textbook sol utions that
are typically taught in class are given a base score.

Prof essional |evel solutions are given a doubled score. This
reflects the higher-level know edge and skill that is required to
i npl enent a nore sophisticated solution. For exanple, An AW
approach is worth basic points, while a Swing approach is worth
doubl e points — because Swing is a nore advanced techni que.

The key to doing well in the Java contest is to work fast and
pi ck up as nmany points as possi ble — making sure that your

sol ution conpiles and runs without crashing. This is easy to
acconplish providing a teamtakes the commbn sense approach to
work on one function point at a tinme on class at a tine. Save
frequently and use nethod stubs to speed up the build process.

One final remark, always make sure that you check out all of the
information and directory contents. W provide a | ot of
information to assist the teans (after all, in the real world,
you coul d expect to have a certain ampbunt of support on a
programr ng project — we have attenpted to sinulate this).
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