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MASL shared type problem

Possible steps forward

Open discussion

wow.onefact net OneFact
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xtUML Type System: Built-in Types

= Include primitives
- b00|ea n @ @ Type Selection

Find:
— rea I Enter text to shorten the list... | Case Sensitive
- (* = any string, ? = any character, \ = escape for literals: * ?) | Use Regular Expressions
R Strl n g Choose a type:
Element Element Path

integer ao
o SpeC|aI|zed types 5;3;;;:;«“»
— component_ref & o
— Inst<Event> o e
— state<State_Model>
— unique_id
= Timer types (UDT) T
— date Q)
— inst_ref<Timer>
— timestamp
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XtUML Type System: User Types

= Enumeration types
= Structured types
— Each member is typed v g2 > datatypes

= User data types i user_data_type
— Has core type v [}, enumeration_data_type
— Has body (new) . SREE
= Constants (not a type) @ Ehllme
. v B structured_data_type
— Each constant is typed
@ member

— Each constant has a value

@ member2

v & constant_specification
@ constant1
@ constant2
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xtUML Type System: Instance reference

= Instance reference types made available through the
“publish” feature

— inst_ref<class name>
— inst_ref set<class name>

¥ ff ooaofooa
v {3 Activity
| o E!, Accept Event
> La_, Accept Time Event Ac
| 4 @J Action Node
| E!, Activity Diagram Acti

(S~ T PRI PR o

Make Protected
Publish References

<) Undo
Redo

Cut

L JON )

Find:

Enter text to shorten the list...

Return Type Selection

* = any string, ? = any character, \ = escape for literals: * ?)

Choose a return type:

Element

W inst_ref<Create>

@ inst_ref<Data Type>

Q inst_ref<Delete>

@ inst_ref<Derived Base Attribute>

e inst_ref<Dimensions>

@ inst_ref<dlist>

(C] inst_ref<dynamic memory allocation>

A e neorige Stmts
self Stmt>
rent Datum Value>
rent Parameter Reference>
rent queue>
ception>

% Z ecutable Property>

ttended Actual Parameter>
(tended Attribute>
ttended Block>
ttended Chain Link>
tended Class>

rtandad Camnonants

[ Iﬁ Current return type: void -

Element Path

mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::
mcooa::

mernnas:

ooaofooa
ooaofooa
ooaofooa;
ooaofooa;
ooaofooa

| Case Sensitive

| Use Regular Expressions

::Instance Access
::Domain
::Instance Access
::Subsystem
::Domain

extensions::Translation Extensions
extensions::Translation Extensions

ooaofooa;
ooaofooa
ooaofooa
ooaofooa

::Body
::Body
::Value
::Value

extensions::Translation Extensions

ooaofooa
ooaofooa
extension
extension
extension
extension
extension

avtancinn

::Domain

::Component
s::Translation Extensions
s::Translation Extensions
s::Translation OAL
s::Translation OAL
s::Translation Extensions

c=Tranclatinn Fvtancinne

Cancel
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xtUML Type System: Type Compatibility

= Dependent on declared type and operator
= Implicit declaration
— A transient keeps its type once it is declared
= 'Strong” typing
= Special rules (based on preference)
— Real to integer coercion
— Integer to real promotion
— User data types

Allow promotion of integer to real

o Yes

No

Allow lossy assignment of real to integer

o Yes

No
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xtUML Type System: Arrays

= Fixed and dynamic arrays supported by OAL
= Dynamic arrays automatically resized for accesses
= Support not complete for model compilers
— MC-Java has no support
— MC3020 has support but lacks dynamic resizing of
arrays and does not allow array types in certain
situations
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xtUML Type System: Weaknesses

= No ability to cast or convert types
— Except real to integer and integer to real/UDTs
= Minimal flexibility in user defined types
— No constraints
= Collection types are not supported
— Except instance reference sets and arrays
= Set arithmetic is not supported
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MASL Type Model

+template
R3753 <ype {3750,template}
{3751,type} ;| name:strina
name:string 1 R3762 *
visibility:string il +typeref
body:string refers to {3752 typeref}
£ 1 -
populate():inst_ref<type> masl::masl::domain body:string
render():void defines R3776 {3702,domain} -
populate():void
ring shapes
L values
0. 041 1 A
0.1 R3765
+structure +enumeration +constraint +reference_with_CA +unconstrained_array —shapes——————————— R3763 +deprecation
{3753,st... {3754,enumeration} {3755,constraint} {3756, refer... {3757,uncon... T {3766,d...
name:string name:strin name:strina name:string name:string
R3767
*
R3752 1 R3755 0.1 bases R3761 o1 | scopes
constfrains R=257 scopes (.1
shapes 14|l o o R3774 4 +namedref +instanceref +collectionref
- - R3768 {3763,namedref} {3764,in... {3765,c...
*
A +member +enumerator / * 1 name:string name:string
{3758,m... {3759,enumerator} +constrained_array atel)instref M A
ring ring +digits {3773 const... |Pases RapHiStel-SSIEisRamess ReZ
R3775
= o ;
defaults 1
defaults 0..1 |confines T imits 13267
R3758
+delta R3772 +array
A 53120 f (37.. 1 {3768, array)
0.1 confines s R3766
{377 +set
R3759 {3769, set}
1 0.1 —
1 refers to 1
+range +bag
{3760, range} R3760 masl::masl::object {3770,bag}
0.1 0.1 1 {3710,0bject}
" R3773 —
masl::masl:;expression 1 name:string +dictionary
{3741 expression} {3771, di...
bodwv:string
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MASL Type System

= MASL type
compatibility is
determined by a

[luadnllataﬂl type hlerarChy
/ /—\ = Each type can have
\ many subtypes

Fmalialnqram Trapezoid

\ = MASL types can be

defined with
D constraints
Rectangle Isosceles — Range ConStI‘aint

Rhombus Trapezoid — Delta constraint
\ — etc.

Square
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Inter-domain MASL Types in BridgePoint

= [he problem
— “int” files
— type scoping
= Example Solution: Type reference & GoalAchievement
= Other solutions?

)

LocationProvider
]

LocationUtil

>

v ]

=l

GPS Watch::Library::Tracking

HeartRateProvider

Vv 3 TrackingDataTypes
» [}, GoalCriteria
» [Jr, GoalDisposition
» [}, GoalSpan

» & GoalSpec
> & WorkoutTimer

=l

... Watch::Library::HeartRateMonitor

A1

[N]

N|
il
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Possible Improvements to xtUML Types

Constraints

Improve array support

Richer collections

Set arithmetic

Hierarchical design for type conversion (Darwen & Date)
Support multiple logical representations of types (Nils)
others?
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