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(hMore Frecisely .. )
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PROGRAMMIHEG I3 HARI!

Imnaging ... the year is 1944

Tour WD rental website
15 doing great business

Until ewil hackers find a way to
redirect orders (CERF)

‘What to do? Idea: track the origin of every HTTF Event

. Does it work?
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PROGRAMMIHEG I3 HARI!

Code has to 541
- WHAT todo, and
= HOW 1o doit

Alloy lets gou focus on the WHAT
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Allay rodel

A4 Data detinition
5] Request extends HTTPEvent
response: lone Response

£ Predicate
pred Acyclic [r: Request]
t not in v (response.embeds)

A4 Lonjecture
check { no good, evil: Serwver | ...}




=LLE% FOR DEBUGGIHG DESIGHS
| Alloy model

oy rodel

A4 Data detinition
5] Request extends HTTPEvent
response: lone Response

Running & model kicks off & search for counteredamples

For our WL website, a counteresarmple SHOWS hotw & fargery
can happen — even it we track one arigin

CHECE § Nogood, el 2erver | ...
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atep 1: Outling your data structures
atep £ Write formal properties

atepd: Study the counteresarmples

Lots of successes: AMAZON &= atat
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mLLNYY FOR DEBUGGIHG DESIGHS

... Why doesn't ALL production software
corne with an Alloy rodel?

One reason: rodels are tricky to writel
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Allay rodel

A4 Data detinition
5] Request extends HTTPEvent
response: lone Response

£ Predicate
pred Acyclic [r: Request]
t not in v (response.embeds)

A4 Lonjecture
check { no good, evil: Server | ...}




@LLMY GOTCHAS
Allay rodel

A4 Data definition
510 Request extends HTTFPEwent

response: lone Response

£ Predicate —F I5a 38t
pred Scyclic [F: Request] — response is & relation
rnotinr.*(response.embeds) | - . 15 Felational join
- ™ Is transitive closure

A4 Lonjecture

check { no good, evil: Server | ..}
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=LLIY GOTCHAS

In short:

1. Allay is scripting for et theory
= Wery forgiving of type mikups

2. Allay is MOT a programmmming language
= Intuitions can be misleading
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RLL How to teach Alloy to programmers?

Important far pros, too
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Typed
Froglet

Whyt Tailored feedback!







FROGLET 2822




FROGLET 2822

A tunctions—firat subset of Alloy
— Models contain only:
+ data structures

+ functional relations

—a.b Is a field access

— Morelational algebra




FROGLET 2822
A tunctions—firat subset of Alloy
L. Easy tolearn?

— Models contain only:
+ data structures
+ functional relations

—a.b Is a field access

— Morelational algebra




FROGLET 2822

A tunctions—firat subset of Alloy
L. Easy tolearn?

— hAodels contain only: Ok 5o far, for Java ppl

+ data structures
+ functional relations

—a.b Is a field access

— Morelational algebra




FROGLET 2822

A tunctions—firat subset of Alloy

L. Easy tolearn?

— hAodels contain only: Ok 5o far, for Java ppl

+ data structures

+ functional relations —
L. Taorestrictive?

—a.b Is a field access

— Morelational algebra




FROGLET 2822

A tunctions—firat subset of Alloy

L. Easy tolearn?

— hAodels contain only: Ok 5o far, for Java ppl

+ data structures

+ functional relations __
L. Taorestrictive?

—a.b Is a field access fes .. needs support

— Morelational algebra




FROGLET 2822
A tunctions—firat subset of Alloy
| L. Easy tolearn? \

— hAodels contain only: Ok 5o far, for Java ppl

+ data structures

+ functional relations
L. Taorestrictive?

—a.b 15 a field access ... needs support

— Morelational algebra

THE VERTICAL FOURIN-A-ROW.
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TYPED FROGLET (Z2823)

Types ta catch and explain mistakes

— Goal: be like Jawva
+ build an intuitions

— a.b checks for valid fields

= Allov untyped libraries
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Allay rodel

A4 Data detinition
5] Request extends HTTPEvent
response: lone Response

£ Predicate
pred Acyclic [r: Request]
t not in v (response.embeds)

A4 Lonjecture
check { no good, evil: Server | ...}




TYPED FROGLET (Z2823)
Allay rodel

A4 Data definition
510 Request extends HTTFPEwent

response: lone Response

S Fredicate

pred Acyclic [r: Request] Type Error
t not in v (response.embeds)

A4 Lonjecture

check { no good, evil: Server | ..}
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Allay rodel

A4 Data definition
510 Request extends HTTFPEwent

response: lone Response

£ Predicate
pred Acyclic [r: Request]
notinr " responze.embeds)

A Lonjecture
check { nogood, ewvil
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Allay rodel

A Datad
510 Reque
FESpOns

Inatead, use a library;
not reachablelr, r, response, embeds)

£ Predicate
pred Acyclic [r: Request]
notinr " responze.embeds)

A4 Lonjecture

check { no good, evil: Server | ..}
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Inatead, use a library;
not reachablelr, r, response, embeds)




not reachablelr, r, response, embeds)




TYPED FROGLET (Z2823)

Challenge: What's the type for reachable?
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Challenge: Will types help us migrate to Alloy?
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FROGLET TO aALLOY

L5 in prereqgs.Cal
(Wadid in Alloy)

"This one just seems like it is wrong"

"Giood riddance! What a travesty that would be”
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(Wadid in Alloy)
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Typed
Froglet




FROGLET TO aALLOY

Alloy

[ &y ]
i EED
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Goal Jawa-style types to help aorne Challenges:
programmers learn Alloy — Howe to type libraries?
= Are Java types enough
= Will types help teach sets?

Froglet Alloy
Typed o’
Froglet
. Bigldea: Language Lewels







