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ADL #% £ ¢4 #] F (1)

* Rapidet{+
type Application is interface
extern action Request(p : params);
public action Results(p : params);
behavior
(?M in String) Receive(?M) => Results(?M);
end Application;

« WrightiE &4

connector Pipe = glue = let FOnly = Fread — ROnly

role W =wnte —Wnclose — ¢ g F-read-eof — F.close — ¢
role E. = gF.close—

let Exat = close — in let WOnly = Wwnte — W0nly

in let DoF = (read = K g Welose — ¢

read-eof — Exit) in Wamnte — glue
in DoF.n Exat g F.read — glue
| W.close = EOnly

g Beader.close — WniteOnly
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o ACMERBRBMA AR SIS

Client )7 RPC {ﬂf:] Server

System simple_cs = {
Component client = {Port send-request}
Component server = {Port receive-request}
Connector rpc = {Roles {caller, callee}}
Attachments : {
client.send-request to rpc.caller;
server.receive-request to rpc.callee

}
}
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IMEADLEIESR
— Kogut and Clements
— Vestal

KE T AIRFBIMER

— Luckham and Vera

— Shaw et al.
RAIFEARNBIADLIFAIE
— Tracz

— Shaw and Garlan
— Medvidovic, Taylor, and Whitehead
— Medvidovic and Rosenblum
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e Shaw and Garlan
— composition
— abstraction
— reusability
— (re)configuration
— heterogeneity
— analysis
e Tracz
— components
— connectors
— configurations
— constraints
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» RAMMBCERNDA

- BRILBYACE (implicit configuration)

— NERBIYEZE& (in-line configuration)

- EINBYAEZE& (explicit configuration)

o REMERGHFKINB DA

— S22V R (implementation constraining)
— SO 5% (implementation independent)
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— To){&(component)
— ¥([(interface)
— 1##Z(process)
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£ (Interfaces)

— RAUL IR BY(required)FOLEHHBI(provided) i 55

L HU(Types)

- 1BRIBNIIREREWR E AT B E KBt (multiple instances)
12 Y (Semantics)

- DB, REILR, ERBSIDNEERMBHOIREY
2\)5R (Constraints)
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;&8{t,(Evolution)
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— YE#Z{4 (connector)
— & #2(connection)

— 487 (binding)
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12 Y (Semantics)
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OJIRf#M (Understandability)

o & o £ %(1)

— fSBBEMB X A Sa(stakeholders) 2 [8)8Y:& WH,
— RSN BN MECE PRI R

O] 28 2814 (Compositionality)
- EAAEHER ENARFEREFERSR

S (Heterogeneity)
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2\)%R (Constraints)
— ZIBMEFRDER 2 18 BIHK RN
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B F0THE IR (Refinement and Traceability)
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{8454 (Scalability)

- RN RTIBKBARFHITZR

;@814 (Evolution)

- B PARANARRKIEBYEN
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e« CMUM &
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— MEFZERIRIZY
. —ﬁﬁmD (ports)
Wiﬁjj%)” #\] (comp spec)

— ERFRTINLY
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« BBIMEMLY (glue)
A AISCBY (instances)

— P2 1§80 %R (attachments)

* PTEBINIZUERECSPTDIN
TR R SIEBIILE!

i

‘ S ~
g gi Recommenad



ADL £ #] — UniCon

e CMUH &
e UniCon: Universal Connector language
o« TUEN BN RD EE R 2E AL
— ¥R &R (module), 1% (computation), I7E2S
(filter), 7##F (process), ......
- FERAFREAL: Bi8(pipe), XAHIO (file 10), NARIEFA
K4E17]0) (data access), TSI

(procedure call),
3 (remote proc call),
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UniCon# 4% ¢& (1)
. MEREBNRESNTRANE S

(composite component)
- [R5 (atomic) kB G RE RIS
« ] (interface)
- FUE X BRI (players)F0E 4 (attributes) &2 5
- MEMXNEBMNERNBEES
« SC1) (implementation)
- EE LT
o X (protocol)
- MEXHAeHBEMES
- N TARMEMNHNBEEERES
« 52 (implementation)

— R AR A SR AU B SLBIMY (uses)
— SKIBVECE (connect)
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UniCong +& ¢k (2)

e UniConty/ay&E m

PLAYER input IS StreamIn
MAXASSOCS (1)
MINASSOCS (1)
SIGNATURE (“line”)
PORTBINDING (stdin)

END input

o UniConE{EmAEmAIR

ROLE output IS Source
MAXCONNS (1)
ACCEPT (Filter.StreamlIn)

END input

||I|



UniCon % & (3)

e UniConfit &

USES pl1 PROTOCOL Unix-pipe
USES sorter INTERFACE Sort-filter
CONNECT sorter.output TO pl.source
USES p2 PROTOCOL Unix-pipe
USES printer INTERFACE Print-filter
CONNECT sorter.input TO p2.sink
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e Stanford Uni. &

» SRPT I T NBERANRLL

— WS H-E (posets)
— EFposetstIA)HR
— 1R BposetsPISB IR T

AT 2 =
¢ /@,r—’.h Jlgff]

— 23U (types)
— #2A\)2R (constraint)
— 21\ (pattern)

— (KA 4SHD (architecture)
— H11T (executable)
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Dependent

Both

Distinct

Either
Independent
After

Iteration
Guarded pattern

—RT AN EFEICE




Rapide 9 & ¢& (1)

« — MARGIIRIE
U (interfaces)

— fofEny
#7t2Z=(functions) BN [E 4@ 1

— provides
— requires

» EUJTER(events)BY R 5@

— in action
— out action

— EEHS (connections)
— #AJ%R (constraints)
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Rapide &5 & i (2)

* RapideS{H1RT\
Evtl(?prm) and Evt2(?prm);
Evtl—Evt?;

Evtl < Evt?;
Evtl(?prm) where ?prm < 0;

* Rapidetal{F
type Application is interface
In action Request(p : params);
out action Results(p : params);
behavior
(?M in String) Receive(?M) => Results(?M);
end Application;

||I|
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ADL £ #] — C2SADEL

C2SADEL.: C2 Software Architecture Description

and Evolution Language
ERTHADSRR 2 B T8
- DEINESMGEHD

- BXYXA—MBER
IR C2IF BB R

— A BfErequests/notificationsBIsiR
— ProvidedfR5540requiredfit 51805

(interface)F0#%{E (operations)f8>
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- ¥




C2SADEL &

s —MERGIBRIE
— LAY (component types)
* subtypef]£Y
- RETE
o MIEARZE (invariant)
e $Z(] (interface)

TN (behavior)
~ BELZE (local variables)

— BUE M (preconditions)
- EEZ (postconditions)
o NEOITTREUTNRIERIRES (map)
—ZBREY B — THm S RRIEN

% (1)

i 3
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C2SADEL % i (2)

o EBHEZEA (connector types)
- /%uﬂf@/\fﬂﬂ

no filtering
 notification filtering
* message filtering
e prioritized
* message sink

 fig& (architectural topology)

— FofES25l (component instances)
— Y5 (connector instances)

— P2 18/893%# (connections)




XA KAELEA

CEFHELUTERIRINES
capacity : Integer;

TSP FIHNRE
well_at : Integer -> Color;
C2SADEL R 2 /F5E AL AR

- ARFERRIBNENX
« EARIFNFTRIUXAREDITEY
- NIRRT 2R

Natural is basic_subtype Integer;

i
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» BT REMM R FEREN
- SRR AR R G PEIXIE

U
(‘)
@
>F : nam — name, int — interface,
beh — behavior, imp — implementation

component WellADT is subtype Matrix (beh)
component WellADT is subtype Matrix (beh \and \not int)




HEET, BEFMIXRE K

. —piBEAR
» RERMABTE ML
- DR BBERSEERIA

Invariant {
(num_tiles \eggreater 0) \and
(num_tiles \eqgless capacity);

}
TRIREVIRIE

« BIEAEE RGN
EJZ%“B RIELEFRIA

- QJUBMEERTE
pre (pos \greater 0) \and (pos \eqless num_tiles)

post \result = well at(pos) \and
~num_tiles = num _tiles - 1;

Snl




BaofeitTAhAtasF

component WellADT is subtype Matrix (beh) {

state {
capacity : Integer;

num_tiles : Integer;
well_at : Integer -> GSColor; }
invariant { (num_tiles \eqgreater 0) \and (num_tiles \egless capacity); }

Interface {
prov gtl: GetTile (loc : Integer) : Color;
prov gt2: GetTile (i : Natural) : GSColor; }

operations {

prov tileget: {

let pos : Integer;
pre (pos \greater 0) \and (pos \eqgless num_tiles);

post \result = well_at(pos) \and ~num_tiles = num_tiles-1; } }

map {
gtl -> tileget (loc -> pos);
gt2 -> tileget (i -> pos); } }



(

&aﬁojiﬁééra = 4

component WellADT is subtype Matrix (beh) {

state {
capacity : Integer;
num_tiles : Integer;

well_at : Integer -> GSColor; }

invariant { (num_tiles \eqgreater 0) \and (num_tiles \egless capacity); }

services {
GetTile (loc : Integer) : Color {
pre (loc \greater 0) \and (loc \egless num_tiles);
post \result = well_at(loc) \and ~num_tiles = num_tiles - 1; }

GetTile (i : Natural) : GSColor {
pre (i \greater 0) \and (i \egless num_tiles);
post \result = well_at(i) \and ~num_tiles = num_tiles-1; } } }
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 Provided##[]J ;2 — incoming requests
— outgoing notifications

« RequiredZ[]J5Z= — outgoing requests
— Incoming notifications

« XEIEBEHBE!
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BYIRZZADLs 2 [g| VAR B IaI
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— A% (systems)
— Z=/~(representations)

— IEBA(properties) G i
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ACME & #| T

System simple_cs = {
Component client = {
Port send-request;
Properties { request-rate : float = 17.0;
source-code : external-file = ""CODE-LIB/client.c" }}

Component server = {
Port receive-request;
Properties { idempotence : boolean = true;
max-concurrent-clients : integer = 1;
source-code : external-file = ""CODE-LIB/server.c" }}

Connector rpc ={
Role caller;
Role callee;
Properties { synchronous : boolean = true;
max-roles : integer =2 }}

Attachments {
client.send-request to rpc.caller ;
server.receive-request to rpc.callee }
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