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What makes us tick?

GOAL: Produce software at lower cost, with

fewer PCOPIC’ at a faster schedule.

AEProacn: lmProve software engineering

activities:
Rec]uirements
Design
Codi ng
Qualitg Control
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Example results.

* “Pyve invented a new Ianguage to program securitg Ta

distributed systems that allows 5ch Part9 deve!opment”

* “Pyve invented a new tool which automatica||9 finds

defects in programs that query databases’

*» “Pye discovered a way to Preclict defect rates injava

classes basecl on tlﬁeir structure”

o “Pyve discovered a new way to organize software teams

to Produce HE applications faster, cheaperj and better”

o “Pye discovered that what we believe about n-version
Programming IS wrong, wrong, Wrong”.
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What’s the field like?

* Source of Problems.

« Solutions come from related fields:
2 Programming languages+com|:>i|ers
2 algorithms

* formal me’tl’wods)

* social science



What 20es on here?

« Devanbu: Drogramming moclels, miclc”c:\z\/arc:J

software cuality, open-source clevelopment.

® 50l Chen, | evitt: Software Qualitg, analgsis,
theory of Programming languages.

° 5and69: Programming models for new

Daracligms (sensor networks)

D OISSOH: CGoneurrent Programming.



Thel_ag of the LLand
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Major conferences: SIGSOFT, ICSE ("15%

accepta nce rate).

Major Journals: ACM JTOSENIEEE ESEs
Software Practice & Experience.

Major Universities: UC], CMU, MIT, Toronto,
UBC, Waterloo, UT Austin, UC Davis, USC, U
Washington, U Virginia, U Colorado.

Facultg Jobs: Usua”g more openings than

candidates.
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Main toPics.
lmProving Software Cost, Qualitg,

Interval

*» Models: theories, abstractions (e.g.,
UML, Z, Formal Logic, Petri nets)

» Methods: Procedures (e.g., Extreme

Programming, coverage testi ng}

» Tools: Automation/ Support (ee
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Examl:)le: Model

Problem: How do we de\/elop distributed,

heterogeneous sgstems?

Solution: Easier Programming w/CORBA

How?

* Interface definition Language
* Tools to generate code

ot Tgpe—-checked development
* Run~-time environment support

Validation:

Examples, Comparison with old way. Performance

evaluation.
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Examl:)le: Tool

Problem: Developing concurrent systems is har&, &P,

device drivers

Solution: Find defects automatica”g in source code.

How?

* Abstract a finite-state model

* Describe the desired property

* Check the finite model.
Validation:

*Canwe prove that it is sound?

* How eticient is it? 5ca|ing?

* What is the rate of false Positives?
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Examl:)le: Process

Problem: AHocating scarce inspec’cion time.
Solution: Find clcncecb—l:)rone elements of systems.
How?

% lclenthcg process goal & metric.

* Define Plausible Preclictive Product metrics

* Make stastical Precliction.

Validation:
# Theoretica”g validate metrics (axiomatics).

* statistical (non-Parametric’?) validation using

historical data.



S0 where is the field going?

What are the interesting Problems’?

How do | find a thesis
- Howdo| Publislﬁ pa

to

’

e
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How do | ind an acade fnicjob?



f’)uming Issues

* Separation vs. crosscutting
o Abstraction vs. Performance
+ Protection vs. Pemcormance

S Agilitg, ﬂexibilitg VS. Reliabilitg, Qualitg.

& Precision vs. Scaling



Sol:)aration VS. Crosscutting

Goal: Soparation O concerns (whg?)

PT’O]DICH‘I: Some concerns are l’xard to clocomposo

(e.g., Socuritg, Fault—-tolorancej bi”ing etc atfect

all components).

AEProacnos: Aspect-Orienteo Programming,
Roﬂoction, Monadic Programming Mixin Layers

|ssues: Correctness, E]Cﬁciencg,
Unolerstanclabilitg.




| ,
Abstraction vs. Performance

Goal: Brevity, Com[:)rehensibilitg, Sott

Problem: Performance, and inﬂexibilitg.

AEProache:s: multi~|ager oPtimization, Partial

evaluation.

Issues: Correctness, ease of use.




Protection vs. Performance

Goal: Protect critical resources

Problem: Inflexibi itg.

AEProache:s: “safe” extension mechanisms, such

as Sd HCUDOXCS.

Issues: Correctness, power.



Agi! it\lj and Flexibilitg

{

VS. Réu/abihtﬂ and qualitg.

Goal: The software process must be Fast,
ﬂexible) and still be well controlled.

Problem: Control inhibits speecl.

AEProaclﬁes: Extreme Programming, OPCH

source Develol:)ment.

[ssues: APPIicabilitg of these Processes? Whg

ClO théy WOF‘( (speciaug OPCH-SOUI’CC)
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Precision vs. Scalabilitg.

Goal: Build analysis tools that find defects

accuratelg.

Problem: Uncjecidabilitg & combinatorial blow-
up.
AEPT’OBCIWCS: Build sound but imPrecise tools.

[ssues: lmProving Precision. SPecialization.

Interactivity. Better algorithms, hardware.
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Succeecling in Research

* ReacL reacl, read.
 Be afashion Plate and a name clroPPer.
* Write Code. Hack. Read Code.

* Attend Seminars: Systems, PL, but also
security and theorg.

> Ta”g argue, canooc”e) discuss.

* Question evergthing, and everyone.



Writs ng, PaPers~l

o The Role of Conferences.

® The reviewing process in conferences.

* [he burclen on t]*me autlﬁors. Must write

with extreme care!lll Wordsmith!!

* Give your advisor a draft 2 weeks before
the clue clate.



Writs ng, PaPers PL

» Outline: lntrocluction, example (s), broad
related Wor|<, solution, evaluation, narrow

work, conclusion.

* Role of each section.



Writs ng, Papers -3

« Introduction: Problem explained in broadest

setting (clarhcg) dor’t oversell) .
2 Example: De cuUrichE simplej and to the Point.

* Broad related work: Whg is the example not

solvecl?

» Contribution: Explain model, method, and tool.

E‘xplain roles (new ones).



Writin g Pa Per5~4~

& FEvaluation: consider the culture of your audience!!

l:ormal, E;xamples, Performance studies, statistical

valiclitg etc.

* Close Related work: Be very Precise, and non-
juclgement. b shamelesslg diplomatic. L ook at the
rogram committee, dor’t be stupid.
R %

* Conclusion. Summarize care?u”g) dor’t oversell. Give

web page for some software (even Pro’cotgpe}.
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Finding Academic Jobs

» Plan your gracluation time carefu”g, based on

your ambitions.
* Ta”< to your advisor about an extemal member.

* Goto workshol:)s, congerencesj chat up the ]:)ig
wIgs. Ask them for letters.

* Have your advisor email co”eagues N target

universities.
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Summary
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Exciting, inter~di5ciplinar9 field, requiring
“|ateral’ thinking

The “action” is in managing tradeofts of

current interest.

Conference papers are critical, and not

easg.

Acaclemicjob market is stable, and good.
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