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e Structured Types
— Based on Butler & Evans Proposal (FM’06)

* Fields - projection functions

e Subtype Record

* Extended Record

* Feasibility (surjective) (next release)

* Closed (injective) (next release)
— update and make functions (next release)
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Unchecked Static Checked

Context Checker Context
(with Records) (NO Records)
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Translation (carrier record) e

RECORD DECLARATIONS

R
FIELDS
fl type T1
f2 type T2
END unchecked context
SETS R checked context
CONSTANTS f1l, f2,..
AXIOMS
R.fl.typel : fle R —T1
R.f2.typel : f2 e R — T2
R.feasibility fl ® f2 e R—>»T1 x T2
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Translation (sub record) — wiommese

RECORD DECLARATIONS

S
SUPERTYPES
R
FIELDS
f3 type 13
END

CONSTANTS S, f3

AXIOMS
S.typel : ScR
S.f3.typel : f3e€eS — T3

S.feasibility f3® fl® f2e€S —» T3 x Tl x T2
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Translation (extended record) e

RECORD EXTENSIONS
R
FIELDS

END
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Translation (extended record) e

RECORD EXTENSIONS
R
FIELDS
4 type T4
END

CONSTANTS 4
AXIOMS
R.f4.typel : f4 e R— T4
R.feasibility.extl f4  f1 ® f2 e R—>» T4 x Tl x T2
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Using Open Records
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VARIABLES el a
v . feasibility axiom means
STATUS this will not block
INYARIANTS ordina ry
invl v € R ANY
r
WHERE
gl fl(r) = f1l(v)
g2 f2(r) = t2
THEN
al : vV
END
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* Open records
+ can be developed in refinements, but...

— Awkward to update
— Cannot be animated

* hence — option to Close records
— Injective
— update and make functions
— (cannot close extended records)
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Translation Closed Records  mcompuerseen

RECORD DECLARATIONS

R
closed
FIELDS
fl type T1
f2 type T2
END

SETS R

CONSTANTS 1, f2,..

AXIOMS as open record ...
R.fl.typel : fl e R—T1
R.f2.typel : f2 e R — T2
R.feasibility : fl ® f2 e R—>» Tl x T2
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Translation Closed Records  mcompuerseen

CONSTANTS
make R,

AXIOMS
R.closure
R.make.axml :

R.fl.make.axm2 :
R.f2.make.axm2 :

R.fl.update.axml :
R.fl.update.axm2 :

update R f1, update R f2

fl ® f2 €e R>> Tl x T2

make R € T1 x T2 >» R
V t18T1,t28T2 - fl(make R (tl » t2))=tl
V t18T1,t28T2 - f2(make R (t1l » t2))=t2

update R f1 e R x T1 — R
VréR,t18T1-
update R fl1(r » tl)=make R(tl » f2(r))

(repeat these 2 update axioms for each field)
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=

el =
STATUS

ordinary

BEGIN

al : v = update R f2(v » t2)
END
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=

e2 =
STATUS

ordinary

BEGIN

al : v = make R(tl » t2)
END
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Implementation

* Extensionsto

— Rodin DB

— Form based-editor

— Navigator

— Static checker

— Refactoring (in next release)

— Pretty Printer (in next release)

— Event-B EMF (in next release)

 Camille — proposals for extensibility

Rodin Workshop — Dusseldorf, September 2010 14/18



UNIVERSITY OF
Southampton

School of Electronics
and Computer Science

J v J Q- J = A J of ¢t g s J J ] J vl Qv v Ey [ ProB @ Proving :@UML-Bj 8 Event-B
’.t;' Event 331—{\3 Projec 1 = 0) G c0 23 m =0
% ] 2 T 2
| J 0“3 $lew INSTRUMENT CONTEXT
» = NewProject ON_OFF cl
V= Satelite
v@c RECORD DECLARATIONS T EXTENDS
¥ <4 Records
v <% TELE TELE co
© ||dc | FIELDS
¥ © TeleComman
o Inst Id type ID SETS
© TeleMessage END SCIENCEDATA
b © Constants
b <~ Carrier Set
N}A:::;’s ets TeleCommand RECORD EXTENSIONS
vég Proof Obligations SUPERTYPES Tele"essage
¥ 4 Records TELE FIELDS
vo Lel:;z:i:af FIELDS Refe rence type ID
© ScienceData Inst type INSTRUMENT ScienceData type SCIENCEDATA
» © Constants END END
b - Carrier Sets
b % Axioms
» @ proof Obligations TeleMessage
> @mo J | END
- Dm SUPERTYPES
¥ = stack TELE
> @ cx1
> @ mcl END
CONSTANTS A
Instruments // valid instruments 1
| - R
Pretty Print| Edit ] Synthesis| Dependencies] Pretty Print| Edit I Synthesisl Dependencies]

Rodin Workshop — Dusseldorf, September 2010

15/18



NIVERSITY OF

Southampton

School of Electronics
and Computer Science

Form-based Editor
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e Structured (composite) Types

e Use variables to hold instances of records

e Subtype and Extend

* Add new fields to open records (in refinement)
e All field values are available (feasibility)

* Close records to get make and update
functions
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Questions ?




