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Abstract 

This report presenta the d a t a model for the design framework STAR. STAR is an open 
framework for the design of electronic circuits and systoins, tliat providos [)ownrfiil 
fdcilitics for d a t a and dcsipin liiànagoiuciit, «h w(!ll as for cooperai,lon among dcHigucr.s. 
l h e d a t a model is the basis for preserving d a t a consistency throughout tiie design 
process. It allows diíferent organizations for tlie ninltiple reprosentat ions of a design 
objec t t ha t are created during this process. This ílexibiiity allows the framework to 
suppor t various d a t a and design rnanagenient schenies. The d a t a model is sjwciíied 
through the P la sma language, a semi-formal system specially developed for this task. 

K e y w o r d s 
Electronic design au tomat ion . Design franieworks. Data repi<í.sentatioti model. 

Resumo 

Este relatório apresenta o modelo de dados do ambiente de p ro je to STAR. STAR é um 
ambiente aber to para o pro je to de sistemas e circuitos ejetrônicos, C J I U Í or<>rc< <- R E C U R S O H 

poderosos p a r a a gerência de dados e de proje to , assim como para a cc5opera(;ão entre 
proje t is tas . O modelo de dados é a base para a preservação da consistência dos 
dados ao longo do processo de proje to . Ele permi te diferentes organizações para as 
múlt iplas representações d(! um ob je to de p ro je to criadas ao longo deste jMocesso. 
Es ta flexibilidade permi te que o ambiente supor te vários esquemas de gerência de 
dados e de pro je to . O modelo de dados é especificado através da linguagem Plasma, 
um seiui-formalismo desenvolvido especialmente pa ra es ta tarefa. 

Palavras-chave 
Automação do pro je to de sistemas eletrônicos. Ambientes de projeto. Modelo de 
representação de dados. c- " 
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1 In t roduc t ion 
Design f rameworks aitn at the integi -ation of tools so as to gt iarantco tlx; ovcrall con-
sistency of the process ol" designing circuits and systcuis. Tiuíy aro typic.ally Ijascd on 
th ree ma in interfaces, l h e d a t a interface, which allows access to a connnon d a t a base, 
uses a uniform d a t a model for representing compicx objcc ts at varions abst ract ion 
lovels. T h e uscr interface olfors graphical raciliti(íH tliat makc possiblc tiie miiluimiza-
tion of the user interact ion style. The system interlace, íinally, oílers facilitics for tool 
execution t h a t are typically found in opera t ing systems. Tlxamplcs of f rameworks 
tha t par t ia l ly or total íy suppor t these features are Oct [1], f rom Berkeh^y, fACJC (2j, 
íroni GE, Cadweld [3], f rom Carnegie-Mellon, and C W S [4J, f rom the Cadlab. 

T h e deyelopment of the S T A R framework [5] is a joint eífort of the UFRGS and 
tlie IBM Rio Scientific Center which is based on previous expcriencc of th(!.S(í groups 
in the field of design f rameworks ( the A M P L O environment ((i], at the UITJCJS, and 
the G A R D E N environment [7], a t IBM). T h e STAR framework will supjjort tlie most 
impor tan t fea tures expected f rom systems effectively open to the iiit<!giation of Ujois 
a imed at various applicat ions, archi tectures , and technologies. STAR. will Ixí base-d 
on a d a t a model which is derived from the Ü A R D E N model and wliicli lias been 
shown to suppor t superior concepts with regard to o ther f rameworks [8]. T h e S T A R 
i iamewoik will oífei special ía>cil]ties for d a t a and d(.ísign mt*tliodology nia.Ma.g(Mn('iit 
and for coopera t ion between designers. 

I h i s repor t presents the S I A R d a t a model in its entirety, in a semi-lormal way, 
by using an ad-hoc specification language. T h e report describcs the ()l)j(>( ts, tlxíir 
a t t r ibu tes , and the relat ionships betwcen them, but it does iiut describe the opera-
tional par t of the model , i.e. t h e f u n c t i o n s tha t can be applied for mani|)ula,ting these 
ob jec ts ( funct ions lor íiiuling, creat ing, removing, or modifying objects , as well as 
liínctions for iiavigating through the ob jec ts accordiiig to tlie K ^ l a t i o n s l i i p s l>etw<-<!n 
them) . I h i s opera t ional descript ion will be the subjec t of a lollowing repor t . An 
overall descript ion of the S T A R framework can be found elsewliere [5]. 

This repor t is organized as follows. ín Section 2, the semi-formal sj)e< ilicatioii 
language P l a s m a is presenled. Section 3 then completely presents tlie S TAR d a t a 
model by using P lasma . Section 4 discusses issucs related to the configuration of 
objec ts . 





2 T h e specif icat ion language P l a s m a 
Plasma is an ad-hoc specification language, specially desiignecl for the specification of 
tlie S T A l l d a t a niodol IMasina suppor ts abs t iac t ion conc(;|)ts tliat can bo luappetl 
to well-known modelling concepts like aggregation, generalization, and association. 
Ilowever, since the only goal of P lasma is to serve as a ineans of unariihiguosly spcc-
ifying tlic STAR d a t a niodcl, tlicrc iá no int<;nt of obtaining a gíuieral pinposo spec-
ification language. It is not argued tha t P lasma is a formal language, uei ther tl iat 
its mechanisms are complete , or thogonal , or even consistent with each othcr . Tliey 
will be presenteei and explained througli examples, not throngh formal syntactical 
and semant ic description. Tliese examples, althougli coming f rom tlie digital systeins 
area, have no relat ionship to the STAR concepts. 

2.1 No ta t ion 
T h e following notat ion is used in the specification of the P lasma language: 

1. Words beginning with a lower case are reserved words; 

2. Words beginning with an upper case are user-defined words, like object names; 

3. [ ] nieans an optional i tem 

4. { } rheans an i terat ion - zero or more occurrences of the Item 

5. { }a means a limited i terat ion - min imum of a and maximum of b occurrences 
of the i tem 

2.2 Ob jec t s and a t t r i b u t e s 
Elemenls of a P lasma description are objects and a t t r ibutes . Objec t s are the niain 
componcnts of a d a t a inodel, lila; entititis in a M/R diagram. Attributcis scrvíí to moilcl 
proper t ies of objects . At t r ibutes do not have au tonomous existence, as opposed 
to objects . Deciding whether to model a d a t a model element as an object or as 
an a t t r i b u t e is a ma t t e r of modelling purpose. In tiie following S'J ,AR d a t a model 
specification, for instance, Por ts (interface signals of hardware modules) are modelled 
as a t t r ibu tes of design objects , although one could pcrfectly dcscribe them as objects . 
lluwcvíT, a t t r ibu tes can b<; iulKMiteil by oi)j<,ctH from otlu;r obji-cts, and this property 
was decisive in the modelling choice for Ports . 

Objec t s and a t t r ibu tes can be complex elements, tha t can be formed by composi-
tion of sub-elements (aggregations). 

Objec t and a t t r i b u t e declarations in P lasma are like type chilinitions in program-
ming langnages. Many instances of an objec t or a t t r i bu te type can exist in a concrete 
system represented through the da t a model specified in P lasma. 

1 P l a s m a is t he b t a t e of tlie m a t e r i a l vvhicii cons t i t u t e s a s t a r cluring Rs b i r th pliase. 



2.3 Aggregat ions 
An element, can be an aggiega t ion of otlier ob jec t s and a t t r i l ju les . A t i r i bu l e s can be 
single or compos i te . Coni j )onent ob jec t s are speciíicd througli tli<; coii taivs ,s(;i)t(;nc(!, 
while a t t r i b u t e s a re declared by t h e has senlence. An e lement dec la ra t ion can have 
gny n u m b e r of such sentences. T h e r e m u s t be one senlence foi' ead i coniponcnt ob jec t 
or a t t i i b u t e type . Figuro l i lh is t ra tes the (leclaralioii of conipoiKMils and at(,ril)iitrs. 
Adder and Sub t r aç tp r are coi i ipouents of t he ob jec t ALUy whilt; lulcrfa<-clCiivclope 
a n d B i t W i d t h a re i ts a t t r i bu t e s . In ter faceEnvelope is a compos i te a t t r i b u t e . 

ALU contains Adder 
contains Subtractor 
has InterfaceEnvelope 
has BitWidth 

InterfaceEnvelope has HorizDimension 
' has VertDimension 

; F igure i : C o m p o n e n t and a t t r i b u t e sentences 

Sentenças can specily opt ional a t t r i b u t e s and componen ts , as well as mul t ip le 
a t t r i b u t e s and componen t s of the sanie type , as shown in {''igure 2. . T h e ob jec t 
ALU conta ins m a n y componen t s of ty|)e InterfaceSignal and ;ui opt ional coinpíjiient 
of type Over í lowFF. It also has rnany opt ional a t t r i b u t e s of type T i m i n g P a i a n i e t e r . 
T h e a t t r i b u t e In ter faceEnvelope has rnany í u b - a t t r i b u t e s of ty j je Vertice and opt ional 
sub -a t t r i bu t e s of types HorizDimension and VertDimension. 

ALU contains { InterfaceSignal }" 
[ contains OverflowFF ] 
has { TimingParameter } • v 

has InterfaceEnvelope 
InterfaceEnvelope has { Vertice ) " 

[ has HorizDimension ] 
[ has VertDimension ] . . 

F igure 2: Opt iona l and mul t ip le componen t s and a t t r i b u t e s 

2.4 Genera l iza t ion and assóciation 
An ob j ec t can be a general izat ion of o ther objec ts , called sub-ob jec t s , and also an 
associa t ion of these s ame sub-objec ts . As a general izat ion, t he ob jec t has a t t r i b u t e s 
t l iat are inher i ted by the sub-olr jects . Iidiérited attril)nte.s ar<' lisled in an iiiln l i l a n r r 
clause, speciíied wi thin the symbols {{ and Jíj'. T h e a t t r i b u t e s deíined in such a 



clause do no t need to be defined th rough a has sentence. Tl iere are two difFerent 
types of inher i tances , t h a t will be discussed la ter on. As a,n' associa t ion, tiie ob jec t 
lias a t t r i b u t e s t h a t are not inlieritcd by the sub-ob jec t s . 

Genera l iza t ion ob jec t s in P l a s m a can be vefsioiied (see subsect ion 2.9 on ob jec t 
versioning) . O b j e c t s Y, generalized by X can inher i t di í lerent a t t r i b u t e values f rom 
diíTerent versions of A'. ( 

Iti I h c c x a i u p l o in-Figure 3, ArílIiinlãloiiKMfl is a. gcncral i / . i t ion and iiii associat ion 
of ob j ec t s of t ype Adder . A t t r i b u t e B i t W i d t l í of A r i t h m E l e m e n t is inher i téd by ali 
ob j ec t s of t y p e Adder , while a t t r i b u t e Designer is not . 

ArithmElement has Designer 
is generalization of Adder 
{( inherited BitWidth } } 

Figure 3: Genera l iza t ion and association 

An ob jec t can b e a general izat ion of di íferent sets of sub -ob jec t s s imultaneously. 
S imul taneous gencra l iza t ions can lie specified th rough a siriglo geneni l izat ion .sentence. 
In Figure 4, botli ob jec t types Adder and Sub t r ác to r i iduuit tlie a t t r i b u t e MitWidth 
of A r i t h m E l e m e n t . 

ArithmElement is generalization of { Adder ; Subtráctor } 
{{ inherited BitWidth }} 

^'igure 4: (JetKnalization of difFerent sel.M 

Sub-ob jcc t s of a gcncrai tzal ion / associat ion are identií ied by a liierarchical, pre-
íixed n a m i n g convent ion. At each levei of the liierarcliy, an ob jec t is identiíied by j)re-
ceding i ts n a m e by t h e n a m e s of ali its a scendan t s up in t h e hierarchy. In t h e example 
in F igure 5, suppose aii ALIJ ob j ec t with N a m e A L U I . A sub-ob jec t ALII-Version 
of th is ALU, wi th N a m e Vl ) has a compovsed N a m e A L U Í . VI. A sub-ob jec t ALU-
Revis ion of th is ALU-Version, wi th N a m e 7?i, has a composed N a m e A L U I . V I . R L 

ALU has Name 
is generalization of ALU-Version 

ALU-Version has Name 
is generalization of ALU-Revision 

Figure 5: N am ing convention 



2.5 References and scope of deíinit ion 
An aggregat ion can also conta in references to otlier cletiients. Hefereiices can be doue 
to e i ther o b j e c t s or a t t r i bu t e s . A reference is iilce a poiuter in a prograininii ig languagt;. 
It does not def ine a new ob jec t or a t t r i b u t e , but s t a tes t h a t an e lement has some sort 
of re la t ionsh ip wi th anot l ier e lement , A reference is specified th rough tlie reference 
sontence. It contains a hihcl ( the reference idcMitilior), foliowed hy a colou and th(í 
nanie of t h e referencod e lement . References a i e aiways coiisidered as at t r ibut(!s of 
e lements . An a t t r i b u t e of ano the r ob j ec t can be leferred to by a prefixcd no ta t ion . 
In t h e e x a m p l e of F igure G, A d d l is an a t t r i l )u te of ALU vvliicli makes referíMia; to 
nno ther ob j ec t Addor , whih- Ceil l cont iuns a r<'rereiKe to l he at t r ibul .e INji l lyayer of 
Cell2. 

ALU has reference Addl : Adder 
CelU has reference RefLayer : Cell2 . PortLayer 

F igure G: Referene<;s 

An a t t r i b u t e vvhich is deíincd in an ob jec t ,V i.s al.so knovvn In <ill hmI)oijjecl.H 
t h a t are hierarchical ly conta ined in A'. In Figure 7, F l ipF lop makes a reference to 
án a t t r i b u t e DesignStyle, which is defined in D a t a P a t h , thal. hierarchically conta ins 
Fl ipFlòp, while a reference to ClockScheme of ControlHlock, which is un ie la tcd to 
l' ,lij)Flop, nmst be done th rough a prelixcd no ta t ion . 

DataPa th has DesignStyle 
contains { Register }" 

Register contains { FlipFlop j j 
ControIBIock has ClockScheme 
FlipFlop has reference FFStyle : DesignStyle v 

has reference CKScheme : ControIBIock . ClockScheme 

F ig inc T: References and scopc; of (Uííinition 

2.6 Al te rna t ive dcíini t ions 
Somet imes it is desirable, for model l ing purposes , to in t roduce an eleinent which is 
a. synon im for any of a list of a l t e rna t ive clenieiits. Th i s can be done by t h e al ias 
senteiice. In t h e examj j le shown in F igure 8, Flipl i , lop can be replaced i>y any of the 
ob jec t s J K - F F , D - F F , ançl R S - F F . 



Register contains { FlipFlop 
FlipFlop is { JK-FF / D-FF / RS-FF } 

[''igiirc 8: Allcr i ia t ivc dclinitioiiH 

2.7 I n h e r i t a n c e t y p e s 
i 

Siil)-()l)j<H:(,« in a fjt ni raliztilion H C I I I . Í Ü I C O caii Í I I I K M ÍI. aU;IIL)ul.<;s of L H E gciicializaiiuii 
oi^jects according to two diíFerent inl ieri tance rules. 

It mus t be noted t h a t genera l iza t lons can b e appl ied in a cascaded way, as shown 
in F igure 9. McinoryElen icn t is said to be an asccMidant of l legis ter , wliih; Meiiio-
ryE lemen t and Regis ter a re a scendan t s of D-Regis ter . A t t r i b u t e s can be inher i ted 
f r o m ali a s cendan t s of an o b j e c t . D-Regis ter is said t o be a descendan t of bo th 
M e m o r y E l e m e n t and Regis ter . 

MemoryElement is generalization of Register 
Register is generalization of D-Register 

F igure 9: Cascaded general iza t ions 

In t h e default inheritance^ inher i ted proper t ies ( a t t r i b u t e plus value) are valid 
only if they a re not overr iden in the definit ion of t he descendant . líi t h e e x a m p l e in 
P igiiro 10, t h e valiKí of (Hockl,V<í(|iieiicy can Ix; díM^-riiiiiied by McünoryFlí^nuínt and 
t h u s inher i ted by Regis ter and D-Regis ter . Th i s value can be however rcdeliued by 
e i ther Regis ter or D-Registí;r. 

MemoryElement is generalization of Register 
{{ inherited ClockFrequency }.) 

Register is generalization of D-register 

F igure 10: Defaul t inheiritance 

In t h e s t r ic t inheritance., ali inher i ted p roper t i es must exist and be valid for eacli 
descendan t . T h e value of an inher i ted a t t r i b u t e canno t be d<ííinéd in a síib-objf;ct 
if it has beeii a l ready defined a t an uppe r levei. TJiis i» i lh i s t ra ted in F igure 11, 
where D-Regis ter inher i t s S e t U p T i m e f r o m Regis te r ,and ClockFrequency f rom Mem-
oryElemen t . A di íferent value can be assigned to S e t U p T i m e in each ob jec t of type 
D-Register . If, however, the vahu; of Se tUj )T imo is a l ready delined iii a l{,egist<;r 
ob jec t R , then it will be inher i ted by ali sub-ob jec t s of type D-Regis ter of R . T h e 
value of ClockFrequency, if a l ready defined in a MemoryE lemen t o b j e c t , canno t be 
í hanged by ob j ec t s of type Registí^- or D-H.egÍHter. 

p K rr u i 

m a m m \ y i :MATICA 



MemoryElement is generalization of Register 
{{ strict inherited ClockFrequency }} 

Register is generalization of D-Register 
{{ strict inherited SetUpTime ] } 

F igure 11: St r ic t inlieritatice 

2.8 D a t a t ypes 
Non-complex a t t r i b u t e s (i.e a t t r i b u t e s t h a t are not specified as aggregat ions of o ther 
a t t r i bu t e s ) luust have a d a t a t ype associated vvitii tli<!in. D a t a l.yp<'s cíin be priniiUvo 
or compos i te . P r imi t ive d a t a types in P ia s ina are integer, hit-vector, Jile, str ing, 
and time. C o m p o s i t e d a t a types are sets, a rmys , and records. T h e d a t a t ype of a 
non-complex a t t r i b u t e mus t be deíined in tlin lias sentence. lllxanipl<!,s are given in 
l^igure 12. 

RegisterPile has BitWidth : integer 
has Name : string 
has RegisterSet : array (1 to 8) of bit-vector 
has Datalnput : record of [ SetUpTime : time; 

Data : bit-vector ] 

F igure 12; D a t a types , 

A non-complex a t t r i b u t e can also have a cons tan t value of auy of the |)riinitive or 
compos i t e d a t a types , as shown in F igure 13. 

RegisterPile has BitWidth : 16 (an integer value) 
has DesignStyle : standard-cell (a string value) 

J»' , 

F igure 13: D a t a types vvith cons tan t vaiiies 

As a n o t h e r op t ion , a d a t a type can be implicit ly defuied by enumera t ion of values 
or by subse t ing of one of t he above ment ioned pr imi t ive data. tyjjes, a s ' i l lus t ra ted in 
Figure 14. 

2.9 Versiouable ob jec t s 
P l a s m a allows t h e specif icat ion of versionable ob jec t s , a fundaiuoi i ta l recjuirement for 
d a t a models in engineoring ai)pl irat ions. 'JMiis i)i<)perty can Ix- attaclicíl citlior to 
ob jec t s , t h rough a is versionable sentence, oi> tO single a t t r i b u t e s of ob jec t s , th rough 



Port has Direction ; { in / out / inout } (enumeration of values 
of type s t r ing ) 

has Delay : { 10 ns to 20 ns } (subseting of type t ime) 
has Value : bit-vector {8} (a bi l -vcctorof 8 bits) 

F igure 14: E n u m e r a t i o n anel subse t ing 
I 

a ueí^áíOTiaò/e qualil ier. In the caso oi a versionable o b j e c t , aiiy change in the value 
of any ob j ec t a t t r i b u t e will imply the crea t ion of a new ob j ec t version. In t h é case 
of versionable a t t r i b u t e s , a now ob j ec t version is created only when tlie value of 
<i versionable a t t r i b u t e of the obj<jct changes. In the exanipU; shown in ^'igure 15, 
changes in t h e value òf Delay or ClockFrequency will c rea te a new version of a Register 
ob j ec t . 

Register has Delay 
has ClockFrequency 
is versionable 

F igure J5: Versionable ob jec t s , 

In t h e next example , in F igure 16, only changes in the value of Delay will c rea te 
«• new v<irsion of Hc^gisU-r. 

Register has Delay versionable 
has ClockFrequency 

F igure 16;. Versionable a t t r i b u t e s 

T h e corn-bination of t h e versionable qualif ier wi th sets of a t t r i b u t e s is i n t e rp re t ed as 
follows: not only t h e values of t he a t t r i b u t e s are versionable, bu t also t h e composi t ion 
of t he set of a t t r i b u t e s is versionable. In t h e exarnple of Figure 17, ALU can have 
rnany a t t r i b u t e s of type T i m i n g P a r a m e t e r . A new version of ALU is c rea ted when: 
a) t h e value of P a r a m N à m e or P a r a m Value of any of t he rI1i ii li i i gPa ramete r s changes , 
and b) a new a t t r i b u t e of ty |)e T i m i n g P a r a m e t e r is created for ALU or an a i ready 
exis t ing a t t r i b u t e is de le ted . 

Th i s i n t e rp re t a t i on for versionable sets of a t t r i b u t e s also holds when a whole ob jec t 
is versionable and it conta ins sucli sets, as in t h e case of o b j f v t Register . 

Versioning can also be ap])lied to sets of coinpoiients in compos i t e ob jec t s , as for 
t he ob jec t Sh i f te f . In this case, a new version of Shi f te r is c rea ted wheu a sub-ob jec t 
Shif ter-Slice is c rea ted or deleted. 



ALU has { T i m i n g P a r a m e t e r } vers ionable 
T i m i n g P a r a m e t e r has P a r a r n N a m e : s t r ing 

has Pa ramValue : t ime 
Register has { T i m i n g P a r a m e t e r ) 

is versionable 
Shi f te r con ta ins { Shif ter-Sl ice )7

,
l versionable 

F i g i i i e 17: Ve r s ion ing s e t s of a t t r i b u t e s 



% 

3 T h e S T A R d a t a model 
In th is section ali ob jec t s of t he S T A R d a t a model aro specified th rough th(í P l a s m a 
hinguage. Somet imes <luring the specif icat ion, it will be ncc(!ssary, in order to explain 
p roper t i es of t h e ob jec t s , to make references to o the r o b j e c t s t ha t will be def iued only 
in a la ter subsec t ion . 

Th i s specif icat ion doe^s not conta in the opora t iona i p a r t of t he model , i.e. t h e 
lunc t ions t h a t can be appl ied for m a n i p u l a t i n g ob j ec t s and naviga t ing t h rough the 
ob jec t s according to l h e relationshii)s betwcx^n t hem. 

3.1 Repos i to ry 
T h e Reposi tory , whose defini t ion is shown in F igure 18, is t h e collection of ali ob jec t s 
in the d a t a base, It is composed ol Libraries, wheie the d(;sign ob jec t s are s tored , 
and of Processes , t h a t contain technology-related in format ion . 

Repository contains { Process } 
contains { Library } 

[''igiMfí 18: He|)t)HÍt(jry 

3.2 Processes 
A Process is a collection of technology-related in fp rmat ion which is s tored in one or 
severa! TecliFiles as bi t -s t r ings, as shown in Figure 19. T h e contents of t he TccliFiles 
a re direct ly handled by the design tools. 

A Process can opt ional ly refer to m a n y incll idabie Processes, t h a t are o ther Pro-
cesses wi th compa t ib le technologies. Th i s in format ion can be nsod for t he configiira-
tion of compos i t e ob jec t descrij) t iüns. A rule could for instanc<! s t a t e t h a t an ob jec t 
X wi th Process P X can conta in a sub-ob jec t which is a referenc<í to an ob jec t Y with 
Process P Y iíF P Y is includable in P X . 

T h e set of inc ludable 1'rocesses is íixed and canno t be chiuiged in con,s<!Cutive 
versioiis of t he Process . 

P r o c e s s has N a m e : s t r ing versionable 
contains { Tech File : file versionable l í ' 
has { reference IncludableProcess : Process } 

Figure 19: Processes 
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3.3 Libraries 
A Library, defined in Figure 20, is a collection of design objects. A design object 
is storcd in a single Library, so that Librari(!s are piiysical, not logicaL |);u titioiiH ol" 
objects. A L ibrary can optioually have an associated Process. Tl i is Process is t i ien 
necessarily associated w i th ali design objects of the Library. The design objects can 
also inherit some attr ibutes (UscrFields) of the Libr.uy. A t t r ibu te iniieritíuice can IKS 
of type str ict or default. 

A Library L X can optionaliy refer to many associated Libraries Z f T h i s 
Information can be used for the configuration of composite objec t (lescriptionH. A rnie 
could for iiKstance state that an object A' from a Library L X < an < (Mitain a. snb ubjc^c.l, 
which is a referèuce to an object Y f rom a Library L Y i í f L Y is associated wi th L X . 

l h e associated Process and the set of associated Librari(!s are íixed and cannot 
l)e changed in consecutiv(! versions of the Jiibrary. 

Library has Name : string versionable 
[ has reference Associated Process ; Process ] 
has { reference AssociatedLibrary ; Library ) 
has { UserField versionable } 
is generalization of Design 

{{ strict inherited Associated Process; UserField }} 
{{ inherited UserField }} 

Figm-o 20:' Libraries 

3.4 Designs . 
A Design is a sirigle design object, like a microprocessor, an A L U , a register,.or a 
gate. Its specification i.s sliovvn in Figure 21. A Design inherits tl io Pro<;(>ss of the 
Library in which i t is containéd. I f such a Process is i iot sp(xif ied,Ja Process can 
be direct ly attached to the Design. The associated Process is lixed and cannot be 
changed in consecutive versions of the Design. 

Ports that are common to ali represeritations of a design object can be stored at 
the Design, which is the root node of a hierarchy of representatiuns (called the Design 
rontrol s t ruchi re ) . 

Designs are collections of ViewGroups and Vicws, that inherit some attr ibutes 
of the Design (Ports among them). UserField inheritance can be of type strict or 
default, but Port inheritance is always of type str ict. The name of any represcntation 
oí a Design is prefixed by the Design name. 

Designs can be parameterized objects. This nieaiis that the behavior ol instances 
ol a Design (used in Components inside structured Views of other Designs) can depend 
oíi lhe value of one or more PuruineUn-sV Actual values <aiin<)t b<> assigned to a. 
Pararneter when the Design is deciared. ThesI; values are assigned only vvíien the 
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instances are created. A l i Paraineters of a Design are inher i ted by the V iewGrôups 
and Views nnder the Dosign. Paranieter inher i tance is always ,of t ype st r ic t . 

Design has N a m e : str ing versionable 
{ has reference Assoc iá tedProcess : Procéss ) 
has { Port versionable ) ' 
has { UserField versionable } 
has { Pa rame te r versionable } 
IS generalization of { ViewGroup ; View } 

{ [ s t r i c t inherited Port : UserField; Associá tedProcess ; Pa ramete r j ) 
{{ inherited UserField }} 

Figure 21: Dcsigns ' 

3.5 V iewGroups 
A V iewGroup , whose def i i i i t ion is fpund in Figure 22, is a col lcct ioh óf representations 
for a design ob jçc t that have some coinmon piopert içs. These properties can be user-
or nietlK)(lology-d(!Íined. A n a t t r i bu te GroupCJriteria. can S I O K Í thcse properties for 
documentat ional purposes. 

A V iewGroup inher i ts the Process of the Design or V iewGroup to which i t belongs. 
II such a Process is not speciíied, a Process can be dir í íct iy at tacl icd to t l ie Viewí Jrotip. 
The associated Process and the GroupCr i te r ia are í ixed and cannot be changed in 
consecutive versions of the V iewGroup. 

A V iewGroup can be further d(M-,c)inposed in to othor Vi(!w()n)ups and Vit!ws, that 
inher i t some of i ts at t r ibutes. ViewGroups inher i t Ports f rom the Design and/or 
ViewGrot ips above them in the control structure. UserField inheri tance .can be of 
type st r ic t or defaul t , whi le Por t inheri tance is always of type st r ic t . Ports that are 
counnon to al i representations gathered in a V iewGroup caii j)e stored at this node 
of the control st ructure. The name of any representajtion belovy a V i çwGroup in the 
control s t ructure is prcf ixed by the V iewGroup name. 

The V iewGroup can add ncw Paranieters to the design object. T l iey w i l l be 
inher i ted, in st r ic t mode, by the ViewGroups and Views uncicr this V iewGroup. 

3.6 Views 
A View is a repres<Mitation of a design object at a given ab.straction levei. Fts specifl-
cation is shown in Figure 23. For each View there can be any nuniber of ViewStates, 
where the concrete design data are stored. 

A V iew inher i ts the Process of the Design or V iewQroup to which i t belongs. If 
such a Process is not spc-cilied, a Process can b.^ dir«H'.tly attacl ied to the Vi<!W. A l i 
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ViewGroup has Name : string versionable 
[ has GroupCriteria : string ] 
[ has reference AssociatedProcess : Process ] 
has { Port versionable } 
has { UserField versionable } 
has { Parameter versionable } 
is generalization of { ViewGroup ; View ) 

{{ strict inherited Port ; UserField ; Associated Process; Parameter }} 
{{ inherited UserField }} 

Figure 22: ViewGroups 

ViewStates of a View have the sarne Process. The associatofl Process is fixed and 
rai inot be changeci in conscc i i t ive vcnsions of t l ic Vi(ívv. 

Views inher i t Ports froj i i the Design and/or ViewGroups al)()ve theni in the control 
structure. Ports that are connnon to ali reprcsentations gatl icrcd in a View can bc 
stored at this node of the control structure, Port inheritance towards the Vi<'w.States 
is always of type str ict . 

The name of any representation below a View in the control structure is prefixed 
l\v the View name. 

The View can add new Parameters to the design object. They wi l l be inherited, 
in str ict rnode, by al i ViewStates under the View. 

View has Name : string versionable 
[ has reference Associated Process : Process ] 
has { Port versionable } 
has { UserField versionable ) 
has { Parameter versionable } 
is { HDLView / LayoutView / MHDView ) 

Figure 23: Views 

There are three View types, whose definit ion can be fouiid in Figure 21. T l ie 
l l f ) I jV lew is dedicated mai i i ly for behavioral doscriptions at high abstractiun leveis, 
normally using some hardware description language, sud i as V I ID l . . '{'lie M f f D V i c w 
(Modular l l ierarchical Description View) is used l"or purely structural desciij^tions, 
lor instance at the RT, logic, or electrical levei. The LayoutView, finally, is uriented 
(br the geornetrical description o i physical realizations, either t l ie layont of intc/fratíul 
circuits or of pr inted circuit boarda. 
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HDLView is generalization of ViewState 
{{ strict inherited Port ; UserFieíd ; AssociatedProcess; Paratneter }} 
{{ inherited UserFieíd }} 

LayoutView is generalization of ViewState 
{{ strict inherited Port ; UserFieíd ; Associated Process; Parameter }} 
{{ inherited UserFieíd }} 

MHDView is generalization of MHDVÍewState 
{{ strict inherited Port ; UserFieíd ; AssociatedProcess; Parameter }} 
{{ inherited UserFieíd }} 

l , , igiirc 24: Vicw tyj)cs 

3.7 ViewSta tes 
ViewSlal.cs are tlu; iiodcs ol the control structure wheí'6 concrete design data are; 
stored. -

Tl ie ViewStates ol a giveii View are organi^cd as a dcrival ioi i grupli, wlujre (sacli 
ViewState has a ii i i t i iher ol j)redecessor uodes and a iiurriber ol siiccessor nodes. Thére 
is no inheritance of attr ibutes between ViewStates. A l i ViewStates of a graph i i iherit 
their attribute^. directly f rom - the Vicw. The predecessor and successor nodes of a 
ViííwStnte are i!ol. v<írsionabl(«. 

Ports can be specified at the ViewState levei. They are added to Ports already 
specified for the design object in the ascendants of the ViewState in the control 
structure. Paraniel.ers cannot be added to the design obj(!ct <i,t the ViewState; levei. 

ViewState has Name : string versionable 
has CreationDate : t ime versionable 
has { Port versionable ) 
has { UserFieíd versionable } 
has { reference PredViewState : ViewState j 
has { reference SuccViewState : ViewState } 
has ViewDescription ; file versionable 
contains { Designlnstance versionable } 

contains { Component versionable I 
is generalization pf ConfigurationDefinition 

{{ strict inherited UserFieíd }} 

Figure 25: ViewStates for H D L and Layout Views 

There are two types of ViewStates. The íirst one is relatcd to l IDLViews and 
LayoutViews, and is defined in Figure 25. 'J1he concrete design data are stored as a 
bil.sl.ring in a, file, whose intcM^na! striic-ture is not known a(, lhe data model, and ar<; 
handied only by the design tools. Tliese ViewStátes can also have a structural llavor, 

i i i : : 
r. " Cí_l' r'\ , 
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niaking references to other design objects, but the exact interconnections between 
these st ructura l sub-objects are not handled by the data rnodel. 

A l though there is no apparent diíFerencc betwe<?ii ViewS(.at,(ís for l IDLVicws and 
for LayoutViews, l.licsc Vi<!w l.ypcs aro koj)l. H(!p;ua.l.(! in t l ic dal,a. niodci Ix t aiiKc o( 
the strong semantic dillerence between thern. The semanlics wi l l be cxprcssed by 
part icular at t r ibutes, specially those related to layout. aspects, sucli as iiuplcmcMitation 
layors and technology rnU^s. 

The second type of ViewState, defined in Figure 2G, is the M l iDV iewSta te , whicli 
is related to the MHDViews. In this case, the ViewState is describcd in a purely 
al ructura l way. There is no file where design data is stored. data inodol liandhrs 
not only sub-objects that inake reference to other design objects, but also the oxacl 
interconnections between these sub-objects. 

MHDViewState has Name : string versionable 
has Creat ionDate : t ime versionable 
has { Port versionable } 
has { UserField versionable } 
has { reference PredMHDViewSta te : MHDViewState } 
has { reference SuccMHDViewState : MHDViewState } 
contains { Designinstance versionable j 
contains { Component versionable ) 
contains { Net versionable } 
is genetalization of ConfigurationDeíinition 
' {{ strict inherited UserField }} 

Figure 26: ViewStates for M I I D Views 

To ViewStates of either type can be associated Configurat iunDefini t ions. These 
are basically selcctions of objects lor lhe sub-objccls insiíh* n VicwStatc!. I hcy are 
explained in detai l later on. A Coní igurat ionDef in i t ion inherits, in-Strict niode, all 
UserFields of the ViewState w i th which i t is associated. 

3.8 Des ign ins tances and C o m p o n e n t s 
Sub-objccta contained in the ViewStates are callocl Desigtjinstances. T l io Dosigii ln-
stances tuay be insl,anc<\s of C()nij)onents, which are in turn dcsif^n l,('inj)la.l,<\s l,lia(. are 
locally declared inside the ViewStates. This declaration defines only the Component 
name and intex'face (Ports and their at t r ibutes). The specification ol DesignInstances 
and Componenls is shown in l^iguros 27 and 28, rcspectivííly. 

Components can be defined when there are many Designlnstances of the same 
type inside the ViewStal,c. If there is a single Designinstance ol a giv(Mi type, the 
nsíM" can choosc to declare il. «üroctly, withonl. the lu^p of a CompoiuMit, «h-linit.ion. 
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Desighlnstance has Name : string 
has { Port } 

, has { UserField } 
[ has DesignObjectRef ] 
[ has PortMapping ] ' 
[ has ParameterMapping ] 
is versionable 

Figure 27: Designinstances 

Component has Name : string 
1 has { Port 

has { UserField } 
[ has Des ignObjec tRef) 
[ has PortMapping ] 
[ has ParameterMapping ] 
is generalization of Designinstance 

{{ strict inherited Port ; DesignObjectRef; 
PortMapping; ParameterMapping; UserField }} 

is versionable 

Figure 28: Components 

The Designinstances must be related to other design objects through a configura-
t ion. Configurations in STAR can be expressed in many ways. A Component can be 
bound to another design object. In this case, al i of i ts Designinstances are also bound 
to this object. Designinstances of the same Component can be however bound to dif-
ferent design objects (the two configuration options are mutual ly exclusive). As an 
example, imagine a system containing two Designinstánces M I C R Õ l and M I C R 0 2 , 
both instances of a Component Microprocessor. M I C R O 1 cân be bound to a' design 
object M-8080, while M I C R 0 2 is bound to another design object Z-80. 

I t is also possible, however, to let a Designinstance tota l ly unbíòund inside the 
ViewState. In this case, the configuration is described by another object of the data 
model (the Conflgurat ionDefini t ion object). 

Configurations are described by three elements: a reference to a design object, 
a por t mapping, and a parameter mapping. Object references and port mappings 
are specified in Figure 29. The reference can be done to a specific ViewState of a 
givén Design, but i t can also be done to any other node of the control structure of 
this Design (to the Design, a ViewGroup, or a View). I n this case,'the rest of the 
reference, down to a specific ViewState, must be done elsewhere (either dur ing the 
execution of some design tool or through a Configurat ionDefini t ion object). 

The port mapping relates Ports of a given Component to the Ports of the design 
object used in the configuration of this Component (or in the configuration of each 
DesignInstance of this Component). 
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The pararneter mappi i ig , tha t is needed in the case tha t the Design Instauce or 
Component is bouad to a parameterized object , is explaiued in the next scction. 

DesignObjectRef is { reference D e s i g n R e f : Design / 
reference ViewGroupRef : ViewGroup / 
reference ViewRef : View / 
reference ViewStateRef : ViewSta te ) 

Po r tMapp ing has { reference DesignObjectRef . Por t ; 
reference Port }" 

Figure 29: Ob jec t reíerences and por t n iapj) ing 

I n the specif ication oí" l ^or tMapping, i t must be noted tha t "reference means 
reference to a Por t o f the Component where the a t t r i bu te Por tMa j )p ing is (ieíined. 

In the abovè S])eciíirati()n, i t must also be noted tha t th(! values of at t r i i )u tcs 
inher i ted by Desiguinstances f rom Components can be assigned ei ther in the Compo-
nent or i n the Designinstances themselves, according to the semantic of the Plasma 
language, so tha t a conf igurat ion specified in the (/ 'omponent is inher i ted by ali its 
Designlnstances. 

3.9 Para.meters and pararne te r mai jp ing 
Parameters, tha t can be at tached to design objects at the Design, ViewClroup, and 
View leveis, cannot be complex elements. They have only a name and a (hita typcr, 
;is shown in Figure 30. 

Pararneter has N a m e : s t r ing 
h a s Pa rame te rType : { BasicType / UserType ) 

Figure 30: Parameters 

The current specif ication of the S T A R data model does not accíípt parametr izat ion 
of the s t ruc ture of a design ob ject , where the number of Design Inslancíís an<l/or t lu; 
b i t w id ths of Ports and Ncts inside a design object are deíiixíd by the v;thie of a 
Pararneter. Th is faci l i ty w i l l be inc luded in a next version of the (hi ta model. 

The pararneter mapping, specified in Figure 31, defines the values of the parame-
tcM-s in the case tha t th(\v exist in the objccts bound to the C!om|)oncnts or Dcnignln 
stances. A Designinstance cannot be created w i thou t an assigiiment of values to al i 
Parameters of the object to which i t is bound. I f the conf igurat ion, iiovvevcM , is en-
t i i e l j ' left to a later stage, through a Coní igurat ionDcrí in i t ion ol)jc<;t, t l i is iiHsijí.niiienl. 
wi l l also be postponed. , i 
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Values assigned to a Parameter in a Designlnstance can be constant or variabie. 
A variabie value can be the value of an a t t r ibu te of the object to which the Designln-
stance i)elongs. Both constant and variabie values must match the data type of the 
Parameter. • 

ParameterMapping has < 
{ reference DesignObjectRef . UserFieíd ; ParamçterValue 

ParameterValue is { cons tan t / reference UserFieíd . Value } 

Figure 31: Parameter nuipping 

In the above sprcií icatiou, i t must be noted that "ròfíM tuK-c UserFieíd . Value" iu 
PariuiuiterVabKí uxiaus the value ol a Userl' ,ield iu the object wliore ParauKiterMap-
pi i ig is defined ( i t is defined inside Component, which is in tun i defined inside either 
a ViewState or a M l IDViewSta te ) . 

3.10 P o r t s 
Ports ar(! the physical interface signals through which design objects are intercon-
nected. Ports can be singie wires (see Figure 32) or bundles of wires (see Figure 33). 
In this lat ter case, the wires form a vectòr, whose leftrríòst and r ightmost elements 
must be identif ied by natural numbers. 

Ports can have one of three possible directions: in, out, or bidirectioual (nonual l} ' 
associated w i th busses). A t the layout levei, the í^ort direction has normal ly no 
meaning, although i t may romain defined because of the inheritance from the control 
structure above the Layout View. 

A data type can be associated w i th each Port . This data tyijèífcaii be either a 
basic data type (intcgcr or bit-vector) or á user-defined data type. 

Port is { PortBundIe / PortWire } 
PortWire has Narne : string 

[ has PortType : UserType ] 
[ has PortDirection : { in / out / inout } ] 
has { UserFieíd } 
is versionable 

Figure 32: Port wires 
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PortBundIe has Name : string 
[ has PortType : { integer / bit-vector / UserType } ] 
[ has PortDirection : { in / out / inout } ] 
[ has BitWidth ] 
has { UserField } 
contâins { PortWire }" 
is versionable 

BitWidth is { LeftBit : integer; RightBit : integer } 

Figure 33: Port bumilos 

3.11 N e t s 
Nets, whose specificatlou ÍK found in Figun? 3 4 , <ii(; the objects that niodcl the iu 
terconnectioiis between Poi ts of the interface of a design object and P(;i ts of the 
Designinstances contained in this object. A Net can connect any nuniber of Ports. 
It rnay connect only Ports of t l ie Designins.tances, as well as only Ports of tlu? design 
object, so that direct conuectious between two l^orts of the interface of a design object 
are possible. 

A Net can be a single wire or a bundle of wires. In the fornicr case, i t can connect 
both Ports that are singb* wir<,H theniselv(ís and wiics of Ports t l i . i t «uc biii idics of 
wires. In the lat ter case, i t can connect ali wires of a Port or a subset of the wires 
of a Port. This subset can contí i in any nuinber of either isolated wires of t l ie Port or 
i>undles of wires. 

Net has Name : string 
( has BitWidth ] 
has { ConnectedPort }" , 
has { UserField } ' 
is versionable 

ConnectedPor t has { reference DesignInstance . Port / j,. 
reference Port } 

[ has ConnectedWires ] 
has { UserField } 
is versionable 

, ConnectedWires has { ConnectedWireSets }" 
ConnectedWireSets is { ConnectedLeftBit : integer; 

ConnectedRightBit : integer } 

Figure 34: Nets 

Ports of the object interface as well as Ports of the Design Instances inside the 
object can be left non-connected. Constraints related to data types, bit w id t l i , and 
(l ircction of Ports count>cted by a Net are not clveckcd by the databíist; system. Tlu^y 
are supposed to be application-speciíic. 
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3.12 Auxi l iary ob jec t s 
Aux i l ia ry Objects are objects. used to support specific applications, l ike simulat ion, 
syiithcsis or tost geiicríit ioi i. Auxi l iary Obj(;cts are; objccts oth<ír than t l ic circuits 
tlieinselves, that are created dur iug these various applications. Llxainples are simula-
t ion st i inul i , s imulat ion results, test cases, testabi l i ty ipeasures, synthesis restrictions, 
and so on. < 

An Aux i l ia ry Object lias a Type (such as sini i i lat lon st imul i ) . can be 
user- or methodology-defuied. From the data model v iewpoint , Aux i l ia ry Objects are 
liandled as bit-str ings, whose internai structures are only known by the appiication 
tools. l | , igure 35 shows the d<!linition ol' Aux i l ia ry Objects. 

AuxiliaryObject has Name : string 
has Type : string 
has Contents : file 
is versionable 

Figure 35: Aux i l ia ry Objects 

3.13 Gorre la t ions 
A (Jorrelal.ion allows t l ic specification of relationsliii)s betwc<<ii obj<ícts, according to 
user- or methodology-defined criteria. The Correlat ion criterion can be described by 
a special a t t r ibu te which has only documentational purposes (its va.lue is a. str ing). 
A Correlat ion involves two objects - left object and r ight object - and a relationship, 
as shown in Figure 36. : : . 

Gorrelations can have directed relationships ( f rom the left object to the r igl i t 
object) , non-directed relationships, or bidir<;ctional r(ílationsliÍ|)s. 

A n addi t ional , opt ional a t t r ibu te of the relationship - the Correlat ion Mode -
establishes its semantics. I f the Mode is "protect " , theu the left object of a directed 
r<>lationship cannot be removed, while the left and r ight objects of a bidir<!ctional 
relationship cannot be removed. I f the Mode is "remove", then the removal of a left 
object of a directed relationship implies the immediate removal of thé r ight object, 
whi le the removal of any object in a bidirect ional relationship implies the immediate 
removal of the object a,t the other side. I f the Correlat ion Mode is not specilied, no 
special integr i ty constrai i i t is verified by the database system. 

The Gorrelat ionMode has no meaning in the case of non-directed relationships. 
In this case, removal of an object appearing in the Correlat ion is possible and has no 
impact in the other object. 
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Correlation [ has CorrelationCriterion : string ] 
has { UserField } 
has Lef tObjec t : Corre la tedObjec tRef 
has RightObjec t : Corre la tedObjec tRef 
has Correlat ionDirection 
[ has Corre la t ionMdde J 
is versionable 

Corre la tedObjec tRef is { 

reference LibraryRef : Library / 
reference ProcessRef : P r o c e s s / 
reference DesignRef : Design / 
reference ViewGroupRef : ViewGroup / 
reference ViewRef : View / 
reference ViewSta teRef : ViewSta te / 
reference Por tRef : Port / 
reference DesignInstanceRef : Des ignins tance / 
reference NetRef ; Net / 
reference, AuxObjec tRef : Auxiliary Objec t / 
reference CorrelationRef : Correlation } 

Correlat ionDirection is { 

non-directed / directed / bidirectional } 
Corre la t ionMode is { protect j remove }, 

lp igure 3G: C o n c l a t i u i i s 

• , l , . , .o . ' y P 1 T' i " r ' . í " ' " ' e 0 ( > r r e U t i o " U " ' luivale.K», rclat ioitHliip. Kquiv-
.. -iice cau be csUbl ishcd /o l lowiug the au lo iua t ic synll.esis of a dcsigi, ob jec l ,V froi t . 

other object r . ,i l:his case, one could establish a Correlation with .à directed 
leiationship from Y ( eft object) to A" (right object), with "protect n.ode" (F cannot 
I... renMved, becauSe ,t .S the "falher" oSX, but A' can be rcn.ov,.! witl.oul alh-cting 

An equii^ence can also be estabiished foilowing tl.e activation of son,,. loru.al 

,l.|1„lflí,a T " k 0 0 / ' " S ' : aS< ! ' 0 " e C O U l d c r e # t c • ( ' " " •e la t i on wi t i , a n.m-. l i rected 
K lat ionslup between tJie two equivalent objects. 

n |
 A s a i l o t h e r example, suppose tha t a simulaXion cuviroi imenl, haudles Aux i l i a ry 

OlMccta ol types Si.uulat,o.,1Sli,nuH and Sln. . . la t lon»csuI t . A u Aux i l i a ry 0 \ > \ r c t of 

Jn!s r r
1 H 7 . MSt

A
1,UU. ! 18 t 0 a D e S Í g n d u r , " « « simulai, ion .soHsion. 

(V n ] . ê a n Ob jec t of type Simulat io j iResul t . Jn this .situatiou, two 
(-OIrelat ions would be neodcd. The first Correlat ion has a non -d i r . c t , . ! rc lat iouship 

o b i e r i . ' o l ) j ; . M ' ^ 1
o b J t ! c t lOJHc-sontation to bc s i „n . l ; , l r , l and t lw r ight 

o l jec t ]s t l ie apphed S imula t jonSt imu l i . Evei i i f the s imulated design object repre-
sentation is removed, the SiniulationStimuli is inaintaiiied, since it may be nsed in 

K smiu la t ion of ai iother ivprosontat iou (for instance ni,other Vi<-wStn,t,. o í the s ; i m c 
Design). Ia the second Corre lat ion, the Jeft objeSt is the S imu la t ionSt imu l i and the 
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r ight object is the Simulat ioj i l lesult , and i t has á directed relatiónship w i t h "remove" 
mode. If the Sinmlat ionStimul i is removed, then the correlated SimulationResult is 
automatical ly deleted. 

3.14 UserFie lds and d a t a t ypes 
IIs(;i 1'iíílds aro ntiribiiU^s Uiat can be'attachcel 1,0 objoclH or (.0 ot l icr User^^ieltls. 
l l i e i r specification is shown in 1* ignre 37. Pr imi t ive UserFicíds'(i.e. not comi>osed by 

other UserFields) must have a data type. Daia types can be user- or system-defined. 
System-dofined types are intrgr.r, bit-vector, s t r ing, file, and t ime. (iHcr-dcfiiicfl (.yp<!s 
can bc bni l t using rccords, ar rays , and seis, as well by enumeration or subsctting on 
other types. 

UserFieíd has Name : string 
has UserFieldType ; { BasicType / UserType } 
has Value 

UserType is { set of BasicType / array òf BasicType / 
record of BasicTypey enümeratiori / 

• T subsett ing / constant } 
BasicType is { string / integer / file / bit-vector / t ime ] 

Figure 37: UserFields 
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4 Configurations 

Section 3.8 introduced Components and Desupi lns tanccs . A Üosigi i l i istanw is a sub-
objoct m a structural dosci ipt iou of a ViewSlale. i t may be aii occurience oi aji object 
Component, locally defuied inside this same ViewState, or i t uiay be deíined without 
le femng to a Component. Before the ViewState can be proc<!sH(!(| by any design tool 
(a snnu ator, for nistiuice), a design object mus t be selected for each iJesigiiliistance. 

^eieçtion is callçd a con/í^uraíion process. This process must also ii iclude a 
niapping firom the Ports of the selected object to the Ports of t l ie Designlusl.ance aud 
an assignment of values to tlie Parameters of the selected object ( i f Parameters do 
exist j . 

The selection of a design object can alternativeiy be done foi- lhe Components. In 
t lis case, ali DesignInstance.-! for a given Coii ipom.nt are related to the saiii,- design 
object, and the Port mapping relates Ports of the design object vvith Ports of the 
Component. This mapping is íotlowed by ali DesiguInstances of tl ie Component Tl ie 
I arameter value assignin.Mit also holds for ali Dcsigniustauo-s <,f ( ! „ ( l l | ) t > I , ( t I l t 

Choosmg a «nujdct»- couliguration for a ViewState object A' implics s.-lectiug 
oajects M, . . . , ) n for t l ie Designlnstances or Components deíined in X . Siiice each > • 
is deíined by a hierarchical control structure (Design, ViewGroup, View, Vi<•wStat(;), 

u here at each levei sev«Ta,| alt<«rnatives niay cxist, spcxifying a, conlignration uman.s 
selectmg, ior each Yi , one of the alternatives for each levei of its control sti ucture. 

he same must be done ior each sub-object contained in the particular ViewState; 

selected for K-, and so successively, unt i l ViewStates without a lui ther dec(;ni|Kwition 
are selected. 

Coníigurations may be s tai ic , dynarnic, or open [9]. Choosing for each ) ' a View-
State wi thout sub-objects d(-termines a static coii l iguratiou, a l ready comj.Icte. A 
dynamic configuration is obtained when a ViewState; wi th sub-objects is selected, or 
if only a Design, or one of its ViewGroups or Views, is selected. In this case, there 
are st>11 many possible representations for the sub-objects Vi and tlius many possible 
coníiguratioiis for A . Tl ie dyuainic coníiguration of A nnist be comi>leted latei ou by 
making choices so that, Ior each Vi or sub-object contained wi th in them, Vi(!wStàtes 
vvithout sub-objects are selected. A n open configuration exists wlien, wi t l i in X , no 
choice of objects is done for the Components and/or Designinstaiices of X . Tl ie open 
coníiguration must be completely defined later on. 

Jhe selection of a design object for a Component (or altíMuatively for tl ie De-
sign Instances) niay be í /nrc/ t ) r mí/tVcc/.: 

• in the direct selection, tJie objects Vi to be bound to the Components or De-
signlnstances are specified inside X ; this possibility supports both s(,a.l.ic anrl 
dynamic configurations; 

• in the indirect selection, the specification of the objects is done (or coinpleted) 
n i another special object, called a ConfigurationDefinition-, this possibility sup-
ports both dynamic and open coníiguratiojils. 
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T h e Conf igurat ionDcj f in i t ion object is thus used for cornplet ing a dyna in ic con-
f igurat ion as wel l as for completely resolving an open conf igurat ion. I t is associated 
w i t h the V iewSta te X to which the conf igurat ion belongs (sec Figures 25 and 26). A 
ViewState niay have sevcral Con f i gu r ^ i onüe f i n i t i ons associated w i t h i t . T ,hey may 
be complementary to each other , tha t . i s , each specifies the conf igura i ion for one or 
several Components or Designlnstances of the V i e w S t ^ f e A single Con f i gu ra t i dnDe f 
in i t ion may however spcíc.ily the conf igurat ion lor ali Components or Designlnstances. 

I f a V iewSta te X already binds objects to i ts Components or Desigti lnstahces, bu t 
w i t hou t complete ly specify ing the conf igurat ion, as in the dynain ic conf igúrat ions, 
the Conf igurat ion Defini t ion objects C D f Iha t are associated w i th V nuist 
conjplete the conf igurat ion. For eacli Component or Designínstance of X., the in i t i a l 
object in C D ^ may be a Design, a V iewGroup , a V iew, or a ViewState, büt the 
final ob ject must be a ViewState. I f , for instance, a Designínstance 73/,• of .Y already 
refíMS to D 2 - V 0 \ (a V iewGroup V G i of a Design 7^2)) the Conf igura t ionDf f in i t ions 
associated w i t h X nuist designate the alternatives chosen at each levei of tlie- coi i t rol 
s t ruc ture of D i below V (7 | , u n t i l òne o f j t s VíewStates. 

Conf igúrat ions may be iiested. Therefore, a conf igurat ion may refer; to other 
conf igúrat ions to complemei i t a descript ion. Suppose tha t , for the already considered 
D l i of A ' , a Conf igurat ion Def in i t ion Ç D f has selected a VieW Ví) and its V iewSta te ' 
1.92 lor ro ínphí t ing the r< f̂er<MKe D t . V G x , Let us call Y t lu; coi i ip lotc •h;fõrenc<! I.o 
this ViewState. I f V I ias si ib-objects, and Con figurat ionOe íi n i l ions C D .. / ' l iad 
been already created for i t , then PDf- . - may b iud a Coi i f igurat íó i iDèf in i t io i i ' C D X to 
/>/.. : : ' 

Figure' ;}8 shows t l ic sp<!cili< {i,tioii of the Conf igura t ionDc l in i t ion objects. A Con : 

figurationDefinition inher i ts al i UserFields of the V iewState to which i t belongs and 
may have addi t ional UserFields. 

Configurat ion Definition .has Narrie "• 
has { Configi tem 
has { UserField } 

Configi tem is { Compohen tConf ig / InstanceConfig } 
C o m p o n e n t C o n f i g has reference CompRef : C o m p o n e n t 

has Objec tRef 
has Por tMapp ing 
has Pa rame te rMapp ing 

Ins tanceConfig has reference DesInstRef : Des igníns tance 
has Objec tRef 
has Por tMapping 
has Pa rame te rMapp ing 

Objec tRef is { reference ViewStateRef : ViewSta te / 
reference Conf igüefRef : Configuration Definition } 

F i g u r e .'IS: C o n l i g i i r a t i o n D c l i n i t i o n s . 
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A configuration maiiager for the S T A R framework is under speciíicalion [10]. I t 
w i l l cover the fol lowing aspects: 

• to proposc and iniploi i icnt a specializrd language for the spcVrilicalioti of cotiíig-
urations according to design constraints, such as expressions involving a t t r ibu te 
values; 

• to propose and iniplcnunit a coi i l lgurat ioi i tool that. íi.llow.s Mie Hpccilicíition o i 
configurations through either this specialized language or an Interactive dialogue 
under user control. 
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