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@ Aspectualized Component Models

e FuseJ Component Model [2 Papers]
e Caeser] [2 Paper]



Fuse] Component Model

FuseJ Component Model : Concepts & Features

@ Aspects are ordinary Components
e Fusel introduces the concept of Service specification
e provided services
e expected services
@ Gates are used to access to component services : Incoming gates,
Outgoing gates, ordinary gates
@ The interaction between gates is made using connectors : regular
and aspect-oriented interactions



Fuse] Component Model

FuseJ Component Model : Language - Gates (1)

1 interface BookingService for BookingServiceComponent {
2

3 gate BookHotel {

4 binds:

5 Float bookHotel(String hotelname) ;

6 exposes:

7 String inputHotelName = hotelname;

8 Float outputPrice = returnvalue;

9 ly

10

11 outputgate ChargeForHotel {

12 binds:

13 void fireChargeRequest(ChargeEvent event);
14 exposes:

15 ChargeEvent chargeEvent = event;

16 %

17

18 }



Fuse] Component Model

FuseJ Component Model : Language - Gates (2)

1 interface PaymentService for PaymentServiceComponent {
2

3 gate ChargeAmount {

4 binds:

5 void chargeAmount(String ccnumber, Float amount);
6 exposes:

T String inputCCNumber = ccnumber;

8 Float inputAmount = amount;

9 }

10

11 gate ReserveAmount {

12 binds:

13 void reserveAmount(String ccnumber, Float amount);
14 exposes:

15 String inputCCNumber = ccnumber;

16 Float inputAmount = amount;

17}

18

19  outputgate BillingActions {

20 binds:

21 void *Amount(String ccnumber, Float amount);

22 exposes:

23 String inputCCNumber = ccnumber;

24 Float inputAmount = amount;

26}

26



Fuse] Component Model

FuseJ Component Model : Language - Gates (3)

1 interface DiscountService for DiscountServiceComponent {
2

3 inputgate Discount {

4 binds:

5 Float getDiscountPrice(Float price, Float percent);
6 exposes:

7 Float inputPrice = price;

9 Float discountPercentage = percent;

10 Float outputPrice = returnvalue;

11 }

12



Fuse] Component Model

FuseJ Component Model : Language - Regular Interaction Connectors

connector BookingPayment {

i

2

3 execute:

4 PaymentService.ChargeAmount;

5 for:

6 BookingService.ChargeForHotel;

7 where:

8 PaymentService.ChargeAmount . inputCCNumber =

9 BookingService.ChargeForHotel.chargeEvent.visaNumber;

10 PaymentService.ChargeAmount . inputAmount =
11 BookingService.ChargeForHotel.chargeEvent.amount;
12



Fuse] Component Model

FuseJ Component Model : Language - Aspect-Oriented Interaction Connectors

connector BookingDiscount {

1

2

3 execute:

4 DiscountService.Discount;
5 around:

6 BookingService.BookHotel;
g

8

where:
DiscountService.Discount. inputPrice =
e BookingService.BookHotel.outputPrice;
10 DiscountService.Discount.discountPercentage = 15;
11 when:
12 DateService.ChristmasHolidayDate.outputValue;
13



Fuse] Component Model

FuseJ Component Model : Implementation Model

Fusel introduces two implementation mechanisms :

@ Gate Interface Preprocessor : Translate each gate to a Java 1.5
annotations and bind these annotations to the corresponding
components at compile time

© Execution Environment : Generates for each component a
container based on the Java annotations and generate a JavaBean
for each connector, which is the responsible to manage the
interaction between the involved gates.



Fuse] Component Model

FuseJ Component Model : Evaluation

@ Comprehensibility : Aspects and Components are both from the
same dimension

@ Evolvability: Connectors can be attached and detached at
run-tim, aspects and components can be evolved independently.

© Semantic interaction: No semantic interaction between
components are supported by Fuse]

© Predictability



Component Model

Caesar] Component Model: Features

© Supports a large-sclae units of modularity by introducing the
concept of a class family

© Supports virtual classes
© introduces Family polymorphism
o

Provides a hierarchical composition mechanism : Mixin
Composition

© Supports abstract classes and collaboration interfaces

@ Supports binding (i.e. Wraper) : A class family which
implements a facet by adapting external classes

@ Aspects are components inheriting their pointcuts and advices
from its component binding.

© Aspects can be statically or dynamically deployed, it can be also
Remotely deployed using Caesar RMI API extension to Java



Caesar] Component Model
o0

Caesar] Component Model: Syntax

Grammar of ve

CL = classCextendsC{ KCL; Tf; TV }

K = TCTH{e}

T x=  path.C

path = spinef

spine =  this.ouf

e w= null| eje | path | pathwv |

path.w=e | new path.C(e)

Identifiers

class names C

field names f

variable names v

members m = fUv

(C, f, and v are pairwise disjoint)



Caesar] Component Model: Definitions

Metavariable

static paths
Class table

CT(p) = CT2 (p, CLroot)

CL; = class C extends C { ... }

CT2(C.CL) = CL;

CL; = class C extends C { K T ... }

CT2(C.p.TL) = CT(p,CL)

All members

Members(nilp) = nily¢, nilty

CT(p) = class C extends C

=

Members(p) =TT,

!

Members(pP) =T F

Constructor

CT (p) = class C extend:

S

T{
(p)

Constr(p

Component Model




Caesar] Component Model: Semantics (1)

Caesar] Component Model

@000

Objects and the Heap: Error handling:
Address = natural numbers v path,H,: ~» null, H (ErD)
Object={[ o | C|F:val ¥:val 1} [..1 path.v, H, ¢ ~» NullErr,H
Heap — Address &Objes H pathy =&, H, ¢ ~ NullErr, H
Value = Address U {null} val new path.C(8), H, ¢ ~» NullErr, H
Evaluation rules path,H, e ~» o' H H{/)(v) =1 o
AU, 0~ TypeEr, H E=2
~s: & % Heap = Address — Value U { TypeErr, NullErr } x Heap par()h Ve 9‘-1.: vyprpeErr. H
pull o~ miLH D DEEHpath) =al o
path,H, v ~val,H (Ex3)
e H o~ val H , T.H. .~ TypeErr. H 3
~val, H" path,H,e ~ /. H
P L H()(v) path, Hyu~s o/, H
sreHienaMalH et Fromaval 00 Assembie( Mir(H,(),C) =
Members(F) =TT, [&] £[f|
~ ~ (ER4)
H*n’w‘)(i[\h;HiE ’H o W ;H’HV)B[IVHH val]] new path C (%), H, « ~ TypeEr, H
— - — (R5)
pathv =& H,o ~» val,H" Mixin Computation:
path.H, ¢ ~ ' H H=H; Mix(H,e, nil:]
e, Hi, o~ vali, Hopt fori € (1.8} Mix(H, ¢ «‘Usmuu\TmH ), Q)
H' =Hg F=As fmb‘e- \m- B where H(¢ dc
Members(F) = e = = . s
g iEanP) consiog Assemble(P, C) = Linearize| Epand 5, p) | p— Defs(5.C)]
H’-‘=H'[z”; E”r' || C IIrI ﬁ\” Vonull 1) o\ [ ,,,M[pf \p—I‘SCTlpC}xL]
LHY e Aaval, v
new path C(&), H,. ~ val,H"" R6) where check(®) =\ 5 gtheruise
Enclosing object: Expand(P. p) = Linearize([ Assemble(p.C) | C —Tlp)
P I where CT(p) = elass C'extends T { ... }
Evaluation functions Cnearse(aily) = nily
= Enci(H(e")) i Walk(H, 1, spine) = o' # 1,,,
al if HOAGIE(H, ¢, path)) () = val

" H,r.palhf NullErr  1f Waik(H. ¢, path) = null
Walk(H, ¢, path.f) = TypeErr if H( (H, ¢, path))if) = L
Walk(H, ¢, spine.out) = TypeErr if Walk(H, ¢, 5pine) = trm

Py
Lin2(pp'p D.EP’J
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Caesar] Component Model: Semantics (2)

Program Typing:
¥

Typing domains
u mF q this | out | f
s Q == §|T7C
t
Expression Typing,
Mity#L W(ip},path) = u
T
promd:t 7 pFpath:u
ple:t pk path
phe it Win, DelType(
PFee = pFpathv s
pF pathy s T5)
phpath:u ¢ e MuC) pkFE:T
T C(TH =R
v, this. Q) if T, = this.out.Q
u,., this. Q) 3 T, =this.f,.Q A t, =u,
LN
Clty) <is fori=1.[T TS
T mew path C(%) 50 (

types:

Conversion to clas

< LAP
Cluf)
Cls)

Mixins:
M t—T
[nile]
Assemble{ Miu), €)
M(C(u))

uxipath UT) —t

(u,spine])
, path) £ if &x
— W(u, path).C if &

Wiu path[w

Wi, path) f)
V(u, path), C)

(WF2)

. : L

F3)

TC(TT {e; T overrides T C' (T Fa {1 0K

K=TCT'T{ar _Mn0O=7
Menibers(F) =
pFTOK pCHTOK pCHT OK pCHTOK
pCheit Oty < W(pC)LT)
K' = Consar(p,) = K ovemides K' OK

ph class Cestends T {KTT; TR T'73 OK

striet partial order C; on field names
spineF.Ca ) 5

ot panial order T on elass names such thar
extends T {...} = wi. C.o.C W)
T i acyclic o

p..

# L cTip c
KT TET
T(p) = eass ¢ {K'TT; T’T’T‘ Ty
=InF=0vnv
Wp,C:CT(p.C) £ L= pheT \pc.or\
€T OK
Subtyping:
s<:s st
s<is (S-Rer) e (5-TRAN®)
s< s
Miuy=F €T (p;.C) =class C extends ..C"... :
Wl "

Declared type of member:

Component Model
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Caesar] Component Model: Semantics (3)

Well-formedness

H(:)(m) = null
Tm:T OK A W
Hiej(m) ="
Walk(H, ' out) = Walk(H, ., path) p.C € Mix(H,.")
em: path.C OK in H

(WF-MEM)

T m & Membersi Mix{H,¢)) =c.m: T OK in H

¢ OKinH OIES0ED

LL)Cul 1 -
OK in H (Wskoon)

7o.0 OK inH -
—HoK (WF-HEap)

Agreement:

H, w0 b null = val, (A-NULL)
H,to b b & () (A-RooT)

3 = Depth(H, ta) — |p|
Wiaik(H, w, this.out! ) =+ H,wa ko C({p) F)
H,wo kv p).f

(A-OTYPE)

p’.C € Mix(H,v) H, ok Encl(H()) = &u.C)
HougbebuC

(A-CTYPE)

Augxiliary definitions:

Depth(H,c) = Encl(H(r)))
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Caesar] Component Model: Semantics (4)

THEOREM 1 (Preservation).

CT OK H" OK
" H OK W " H.,ik e (p)
pke:t = r=val A H,iFvalet
H,t Feoe {p) v
eH t~rH r = NullErr

DEFINITION 1 (Finite Evaluation). Define an evaluation relation
~og as a copy of the rules for ~». Replace each occurrence of ~ in
a premise by ~»,_1. Replace ~ in the conclusion of each rule and
axiom with ~»,. Note that the copied axioms are defined for all k.
Add the following axiom:

e,H, ¢~ KillErr,H (KILL)

LEMMA 1 (Coverage). For all natural numbers n and e, H, ¢,
there exisis v, H' such that

r
e,H,o ~nr,H
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